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CHUONG 1: TONG QUAN
1.1 Pham vi thiét ké
Bio c4o Nghién ctru kha thi bao gdm Thuyét minh NCKT va TKCS.

- NO6i dung TKCS gidi thi€u cac giai phap k¥ thuat chinh duoc lya chon va ap
dung cho Du 4n cai tao, nang cAp hé théng xur 1y khoi thai cia NMND
Quang Ninh, bao gdm cac giai phap cong nghé, dién va C&I, xdy dung va
kién trtic, phong chay chita chay, bao vé mdi trudng, ... s& dugc phat trién
trong céc giai doan thiét ké tiép theo;

- TKCS s& cung cap s6 liéu/thong tin dé xac dinh téng muc du tu cia du 4n.

Cin cr theo pham vi dau tu ciia Du 4n cai tao, nang cap hé thong xu 1y khi
thai cia NMND Quang Ninh, pham vi TKCS ciia Du 4n bao gdm cac hang
muc sau:

- Hang muc chinh:
v/ Nang cap, cai tao Hé thng loc bui ESP
v Pau tu xay dung méi HE théng khtr NOx va céc thiét bi phu trg
v Nang cap, cai tao hé thong khir FGD
- Cac hang muc ¢¢ lién quan:
v’ Hé thong dién
- Nang cip va cai tao Hé thong dién cho hé thong ESP
- Pau tu mbi Hé thdng dién cung cap cho hé thdng khir NOx
- Nang cp, cai tao hé théng dién cho hé thong khir FGD
v Hé thong diéu khién
- Nang cip va cai tao Hé théng diéu khién cho hé théng ESP
- Pau tu méi Hé thdng didu khién cung cip cho hé théng khir NO
v/ Hé théng phong chdy chita chay
- Hé théng phong chay cho hé thong ESP khong thay ddi
- Pau tu méi Hé théng phong chay cho hé théng khir NOx
v’ Phan xay dung, két cdu
- Phan xay dung, két cau cho hé théng ESP, cai tao (néu can thiét)

- Phan xdy dung, két cdu cho hé¢ théng khir NOx dau tur xay dung méi va
tan dung lai két cAu cii cua 10 hoi va ESP.

CHAPTER 1: OVERVIEW
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1.1 Scope of Design

The Feasibility Study Report includes the Feasibility Study Explanation and the Facility
Design.

The Facility Design introduces the main technical solutions selected and applied to the
project for renovating and upgrading the flue gas treatment system of the Quang Ninh
Thermal Power Plant, including technological, electrical and C&l, construction and
architecture, fire protection, environmental protection, etc., solutions that will be
developed in subsequent design phases;

The Facility Design will provide data/information to determine the total investment cost
of the project.

Based on the investment scope of the Project to renovate and upgrade the exhaust gas
treatment system of Quang Ninh Thermal Power Plant, the basic design scope of the
Project includes the following items:

- Main items:
» Upgrading and renovating the ESP (Electrostatic Precipitator) system

> Investing in the construction of a new NOx removal system and auxiliary
equipment

» Upgrading and renovating the FGD (Flue-Gas Desulfurization) system
- Related items:

> Electrical system:

+ Upgrading and renovating the electrical system for the ESP system

+ Investing in a new electrical system to supply the NOx removal system
+ Upgrading and renovating the electrical system for the FGD system

» Control system:

+ Upgrading and renovating the control system for the ESP system

+ Investing in a new control system to supply the NOx removal system

> Fire protection system:

+ Fire protection system for the ESP system remains unchanged Investing in a new
fire protection system for the NOx removal system

» Construction and Structural Work
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+ Construction and structural work for the ESP system, renovation (if necessary)

+ Construction and structural work for the NOx removal system, new construction
and reuse of the old boiler and ESP structure.

1.2
121

Cac thong s thiét ké
Lo hoi

e Thong s6 k§ thuét chinh:

TT Chi tiéu thiét ké Don 1ris
vi BMCR RO

1 | Luu lugng hoi qua nhiét t/h 995 889,1

2 | Ap lyc bao hoi MPa.g | 17,29 17,31

3 | Nhiét do bao hoi °C 541 541

4 | Ap lyc hoi qua nhiét MPa.g | 17,29 17,31

5 | Nhiét d6 hoi qua nhiét °C 541 541

6 | Luu lugng hoi qua nhiét trung gian t/h 882,498 | 736,407

7 | Ap luc hoi vao bd qua nhiét trung gian | MPa.g 3,53 3,34

8 | Nhiét do hoi vao bo qua nhiét trung °C 320 309

gian

9 | Ap lyc hoi ra bd qua nhiét trung gian MPa.g 3,34 2,98
10 | Nhiét d§ hoi ra bd qua nhié¢t trung gian °C 540 540
11 | Nhiét do nudc cép vao bo ham nudc °C 281 273
12 | Ti€u hao nhién li¢u Kg/h | 132000 | 129500
13 | Hiéu suat % 88,25

e Diéu chinh nhiét do hoi:

Phuong phap:

e Nhién liéu:

Nhién liéu chinh:
Nhién liéu ho tro:

Nguyén li¢u khir luu huynh:

e Hé thong khoi gio.

Phun giam 6n

Than antraxit
Dau FO
P4 voi uot cho hé thong FGD.

Vién Nang lugng/ Institute of Energy
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a, B0 sy khong khi

Loai:

S6 lugng:

Nhiét do khoi vao:
Nhiét do khoi ra:

b, Quat gi6 so cip (PA fan)

Hbi nhiét kiéu quay, 3 ngin

2 bo/10

391 °C

117 °C (gi6 cap 2); 38 °C (gi6 cép 1)

- S6 luong: 2110
- Loai: Ly tam dau hut don.
- Tbéc do: 1480 v/ph
- Luu lugng: 33,99 m¥/s
- Ap lyc tong: 5267 Pa
- Cong suit: 400 kW/chiéc
¢, Quat gi6 chinh (FD fans)
- S6 luong: 2110
- Loai: Hudng tryc.
- Tbc do: 1482 v/ph
- Luu lugng: 177,6 md¥s
- Ap lyc: 5267 Pa
- Cong suit: 1250 kW/chiéc
d, Quat khoi:
- S6 luong: 2110
- Loai: Hudng truc
- Luu luong: 281,39 m®/h (Test Block)
- Cot ap: 4053 pa
- Tbc do: 735 viph.
- Cong suit: 1500 kW/chiéc
1.2 Design Parameters
1.2.1 Boiler
* Main technical specifications:
Vién Nang lugng/ Institute of Energy ~ Trang/page 6/42
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TT Chi tiéu thiét ké Don Trish
vi BMCR RO

1 | Luu lugng hoi qua nhiét t/h 995 889,1

2 | Ap Iyc bao hoi MPa.g | 17,29 17,31

3 | Nhiét d6 bao hoi °C 541 541

4 | Ap lyc hoi qua nhiét MPa.g | 17,29 17,31

5 | Nhiét d6 hoi qua nhiét °C 541 541

6 | Luu lugng hoi qué nhiét trung gian t/h 882,498 | 736,407

7 | Ap luc hoi vao bd qua nhiét trung gian | MPa.g 3,53 3,34

8 | Nhi¢t @ hoi vao bo qua nhiét trung °C 320 309

gian

9 | Ap lyc hoi ra bd qua nhiét trung gian MPa.g 3,34 2,98
10 | Nhiét d0 hoi ra bo qua nhiét trung gian °C 540 540
11 | Nhiét do nudc cép vao bo ham nudc °C 281 273
12 | Tiéu hao nhién liéu Kg/h | 132000 | 129500
13 | Hiéu suat % 88,25

* Steam temperature control:

- Method: Temperature reduction spraying

e Fuel:

- Main fuel: Anthracite coal

- Auxiliary fuel: FO oil

- Desulfurization feedstock: Wet limestone for FGD system.

* Flue gas system.

a, Air preheater

- Type: Rotary heat recovery, 3 compartments

- Quantity: 2 units/furnace

Vién Nang lugng/ Institute of Energy
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- Flue gas inlet temperature: 391 °C
- Flue gas outlet temperature: 117 °C (secondary air); 38 °C (primary air)
b, Primary blower (PA fan)
- Quantity: 2/boiler
- Type: Single-suction centrifugal blower.
- Speed: 1480 rpm
- Flow rate: 33.99 m3/s
- Total pressure: 5267 Pa
- Power: 400 kW/unit
¢, Forced draft fans (FD fans)
- Quantity: 2 / boiler
- Type: Axial
- Speed: 1482 rpm
- Flow rate: 177.6 m3/s
- Pressure: 5267 Pa
- Power: 1250 kW/unit
d, Induced draft fans:
- Quantity: 2 / boiler
- Type: Axial
- Flow rate: 281.39 m3/h (Test Block)
- Pressure head: 4053 Pa
- Speed: 735 rpm

- Power: 1500 kW/unit
1.2.2 Hé théng khir bui ESP
Pac tinh ki thuat bo ESP cho 1 10:

Vién Nang lugng/ Institute of Energy ~ Trang/page 8/42 z'E
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_ S duong dan khoi cua mbi 16 hoi: 02

~ Nang suat mbi dong: 02 dong x 50% BMCR
-S4 bo khir bui: 02 bo/ 110

~ Sb truong : 16 /110

_ Van tdc dong khoi qua khir bui: <1,5mls

~ Nhiét d6 khoi vao: ~121°C

_ Tré luc thiét ké: 25,5 mmH.0 (250 Pa)
- Hiéu suat khu bui: >99,1 %

1.2.2 ESP System
Technical specifications of the ESP system for 1 boiler:
- Number of flue gas lines per boiler: 2
- Capacity per stream: 2 streams x 50% BMCR
- Number of dust removal units: 2 units/boiler
- Number of fields: 16/boiler
- Flue gas velocity through dust removal: < 1.5 m/s
- Flue gas inlet temperature: ~ 121 °C
- Design pressure drop: 25.5 mmH20 (250 Pa)

- Dust removal efficiency: > 99.1%

1.3 Cac diéu kién thiét ké

1.3.1 Piéu kién khi twong thily vin
a) Nhiét d6 khong khi
Khu vyc phuong Ha Khanh, thanh phé Ha Long, tinh Quang Ninh thudc ving
khi hau ven bién, mo6i nam c6 2 mua 10 rét, mua dong tur thang 11 dén thang 4
nam sau, mua he tr thang 5 dén thang 10.
Nhiét do trung binh héng nam la 23,7°C, bién d6 dao dong khong 16n nam
trong khoang tir 16,7°C dén 28,6°C. V& mua h¢, nhiét do trung binh cao 1a
34,4°C, néng nhat 1én dén 38°C. Vé mua dong, nhiét do trung binh thap la
13,7°C, nhiét do thap nhat 1a 5°C.
b) D6 am khong khi
Khu vyc phuong Ha Khanh, thanh phdé Ha Long c6 d6 am khong khi tuong
doi cao, do gan bién, cira song, luong mua cao, s6 gio nang thap. DJ§ am

Vién Nang lugng/ Institute of Energy ~ Trang/page 9/42 z'E
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trung binh twong d6i hang nim vao khoang 84%. D6 4m binh thuong 1a 77%
(thdng 10, thang 11, thang 12). Dd dm cao nhat c6 thang lén té1 90%, thap
nhat c6 thang xuéng dén 68%.
c) Ché d6 gi6
Do nhiing dac diém vé dia hinh va vj tri dia 1y. Theo s6 liéu do dac tram Bai
Chay thi toc do gi6 trung binh 1a 2,7m/s. Huéng gi6 chu dao cua hai mua la:
= Mua dong: Gio Bac va Pong Bic vén tdc trung binh 1a: 2,4 + 3,3m/s
= Mua hé: Gié Nam va Pong Nam van tdc trung binh 1a: 2,6 +2,7m/s
= Téc d6 gi6 1on nhét 1a 45m/s (hudéng Pong Bic)
d) Mua bao
Nim trong khu vuc Dong Bic Viét Nam, géin Vinh Béc B0 nén dia diém xay
dung bi a&nh hudng cia khi hau nhiét déi gié mua. Mua mua bat dau tir thang
5 va ket thtic vao thang 10. Mua kho bat dau tir thang 11 va két thiic vao thang
4 nam sau.
= Thang c6 lugng mua cao nhit 13 thang 8: 442.2mm

Riéng thang 8/1995 ¢6 luong mua 1a 1132mm.

= Thang mua nhiéu nhat 13 thang 7 + 8

» Luogng mua trung binh nam: 1912mm

Luong mua nim cao nhat nam 1973 1a: 2916mm
= Tbéng sd ngay mua nim: 142 ngay
= Thang mua thap nhét Ia thang 12: 17mm

Riéng thang 12 cua cac nam 1979; 1981 va 2001 khong c6 mua

» Bao thuong xuat hién vao thang 6, 7, 8 anh hudng ctia bao 1a mua 16n, gio
16n va kéo dai. Bao thuong d6 bg theo huéng Nam va Pong Nam.

e) Burc xa mat troi

= S6 gid ndng trung binh: 4,7 gid/ngay

= SO gid ning cao nhat nam vao thang 5 dén thang 9: trung binh 1a 192,6
gio/thang.

f) Béc hoi

Do s6 gio nang tuong ddi thap, d6 am khu vuc tuong ddi cao, lugng bay hoi &
khu vee NMND Quéng Ninh nhé. S6 liéu quan tric ¢ tram Bai Chay cho két
qua trung binh nhu sau:
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= Luong bdc hoi trung binh thang la: 76 mm,

= Théang bdc hoi nhiéu nhat 13 thang: 10 va 11 (100mm va 97,3mm).
(Thang 10/1978 bdc hoi 1én nhat: 160,6mm.)

= Théang bdc hoi it nhat 1a thang 2 va 3: 48,2mm va 45,8mm.
(Thang 3/1970 la 24,6mm thang 2/1993 1a 23,4mm)

= Luong bdc hoi trung binh nim la: 909 mm.

= Luong bdc hoi nim cao nhét 1a nim 1977: 1198mm.

= Luong bdc hoi nam thap nhét 1a nim 1990: 697mm.

g) Ap suét khong khi

= Ap suét khong khi trung binh nam la: 1005mb

= Ap suit khong khi ing v6i d6 am cuc dai (100%) 1a:  1016mb

= Ap suat khong khi tmg véi d6 am cuc tiéu (20%) 1a:  1013mb

h) Piéu kién thiy vin

Khu dat du kién xay dung nha may nam bén bo song Dién Vong thong qua
Vinh Ha Long bang Vinh Ctra Luc tai cau Béi Chay, c¢6 chiéu rong 1a 400m va
chiéu sau 18,0m nén c6 mbi quan h¢ mat thiét voi thuy van cia Vinh Ha
Long. Thuy van cta khu vuc duoc chia 1am 2 ngudn chinh 1a: (i) ngudn tir
phia Bic d6 vé; (ii) nguén do thuy triéu ciia Vinh Ha Long d6 vé thong qua
Vinh Ctra Luc. Ngoai ra con ngudn nudc ngot tir ho.

Ngudn nudc ngot cap cho nhu cau cong nghé va sinh hoat cia NMND Quang
Ninh duoc léy tir HO Cao Van, day la hd nudce nhan tao co dung tich 14,6 tri¢u
m3, cach vi tri nha may khoang 17 km tai huyén Hoanh B9, tinh Quang Ninh.
Nudc thd duge din vé nha may bang tuyén duong ong ®1200mm, sau do
dugc xur ly truc tiép tai nha may roi dan t6i cac vi tri tiéu thu.

Ngudn nudc st dung dé lam mat dugc 1y tir cira song Dién Vong (giap Vinh
Cta Luc) kiéu tryc luu. Hé théng thiét ké du cho cong suat 1200MW
(~48md/s)

Qua cac bao cao danh gia phan tich trong cic qué trinh thiét ké, thi cong cho
thdy thanh phan chit lugng nudc, ngudn, cao trinh va tong lugng nude cta hd
Cao Van, séng Dién Vong 13 hoan toan dam bao cung cip phuc vu dy 4n san
xudt/van hanh, sinh hoat.

1.3 Design Conditions

1.3.1 Hydrometeorological Conditions
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a) Air Temperature

The Ha Khanh ward area in Ha Long City, Quang Ninh Province, has a
coastal climate with two distinct seasons: winter from November to April and
summer from May to October.

The average annual temperature is 23.7°C, with a small fluctuation range
from 16.7°C to 28.6°C. In summer, the average high temperature is 34.4°C,
reaching a maximum of 38°C. In winter, the average low temperature is
13.7°C, with a minimum temperature of 5°C.

b) Air Humidity

The Ha Khanh ward area in Ha Long City has relatively high air humidity due
to its proximity to the sea and river mouth, high rainfall, and low sunshine
hours. The average annual relative humidity is approximately 84%. Normal
humidity is 77% (October, November, December). The highest humidity in
some months reaches 90%, while the lowest drops to 68%.

c) Wind Regime

Due to topographical features and geographical location, according to
measurements from the Bai Chay station, the average wind speed is 2.7 m/s.
The prevailing wind direction in the two seasons is:

[ Winter: North and Northeast winds with an average speed of 2.4 [1 3.3 m/s
[J Summer: South and Southeast winds with an average speed of 2.6 [J 2.7 m/s
[J The highest wind speed is 45 m/s (Northeast direction)

d) Rain and Storms

Located in the Northeast region of Vietnam, near the Gulf of Tonkin, the
construction site is affected by the tropical monsoon climate. The rainy season
begins in May and ends in October. The dry season begins in November and
ends in April of the following year.

The month with the highest rainfall is August: 442.2 mm.
August in 1995 alone recorded 1132 mm of rainfall.

The months with the most rainfall are July and August.
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Average annual rainfall: 1912 mm.

The highest annual rainfall was in 1973: 2916 mm.
Total number of rainy days per year: 142 days.

The month with the lowest rainfall is December: 17 mm.
December in 1979, 1981, and 2001 had no rain.

Typhoons usually occur in June, July, and August, bringing heavy rain, strong
winds, and prolonged rainfall. Typhoons usually make landfall from the South
and Southeast.

e) Solar Radiation
[J Average sunshine hours: 4.7 hours/day

[J Highest annual sunshine hours are from May to September: an average of
192.6 hours/month.

f) Evaporation

Due to the relatively low number of sunshine hours and the relatively high
humidity in the area, the amount of evaporation in the Quang Ninh Thermal
Power Plant area is low. Observation data from the Bai Chay station shows
the following average results:

[J Average monthly evaporation: 76 mm.

[J Months with the highest evaporation: October and November (100 mm and
97.3 mm).

(October 1978 had the highest evaporation: 160.6 mm.)

[J Months with the lowest evaporation: February and March: 48.2 mm and
45.8 mm.

(March 1970: 24.6 mm; February 1993: 23.4 mm)
[J Average annual evaporation: 909 mm.
[J Highest annual evaporation: 1977: 1198 mm.

[J Lowest annual evaporation: 1990: 697 mm.
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g) Air Pressure

[J Average annual air pressure: 1005mb

[J Air pressure at maximum humidity (100%): 1016mb
[J Air pressure at minimum humidity (20%): 1013mb
h) Hydrological Conditions

The land plot for the planned factory is located on the banks of the Dien Vong
River, which flows through Ha Long Bay via Cua Luc Bay at Bai Chay Bridge.
It has a width of 400m and a depth of 18.0m, thus having a close relationship
with the hydrology of Ha Long Bay. The hydrology of the area is divided into
two main sources: (i) water flowing from the North; (ii) water flowing in from
the tides of Ha Long Bay through Cua Luc Bay. In addition, there is
freshwater from the lake.

The freshwater supply for the technological and domestic needs of the Quang
Ninh Thermal Power Plant is sourced from Cao Van Lake, an artificial lake
with a capacity of 14.6 million m3, located approximately 17 km from the
plant in Hoanh Bo District, Quang Ninh Province. Raw water is transported
to the plant via a 1200mm diameter pipeline, then treated directly at the plant
before being distributed to consumption points.

The water used for cooling is sourced from the Dien Vong River estuary
(adjacent to Cua Luc Bay) using a direct flow system. The system is designed
to handle a capacity of 1200 MW (~48 m3/s).

Through evaluation and analysis reports during the design and construction
processes, the water quality composition, source, elevation, and total water
volume of Cao Van Lake and Dien Vong River are fully sufficient to supply the
project's production/operation and domestic needs.
1.3.2 Diéu ki¢n dja cht khu vye du 4n

Téng hop thong tin tir bao cdo khao sat dia chat cong trinh ciia dia diém trong
giai doan lap: (i) Bdo cdo nghién ctru kha thi dg an NMND Quang Ninh do
Cong ty Tu van Xay dung dién 1 1ap thang 12/2002, giai trinh bo sung thang
5/2003; (ii) Bao c4o thiét ké k¥ thuat NMND Quéang Ninh do Céng ty Tu van
Xay dung di¢n 1 1ap nam 2004; (ii1) Cac bao céo khao sat dia hinh, dia chét,
khi twong thuy, hai vin cta dia diém do Tong thau EPC — Cong Shanghai
Electric Corporation thuc hién trong qua trinh thuc hién thi cong xay dung du
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an tir nam 2006 dén nam 2014; (iv) Cac bao c4o quan trac mdi truong dinh ky
do nha may thyc hién. Piéu kién dia chat cta dia diém xay dung nha may
duoc tom tit nhu sau:

= Dia chét kién tao

Khu vue dy kién xay dung nha may ndm trong phan nhan nép 16m cua déi
Duyén Hai, d6i c¢6 dang vong cung 6m 1ay d6i An Chau & phia Tay va phat
trién cac udn nép kéo dai theo huéng Pong Bic hodc Pang Thude. Cac dat da
bao gom: (i) Giéi Mezozoi- Hé Trias, Thong Thuong bac Nori-Ret diép Hon
Gai phu diép trén (T3n-rhg2). Hé diép phan bd & cac dai nii 2 bén bo song.
Thanh phan gom d4 cat két thach anh, bot két, sét két mau xam sang, xam
den, xen kep san, cudi két. Chiéu day >100m; (ii) Gidi Kanozoi — Hé Neogen
théng Mioxen, diép Na Duong (N1-nd): Pat da cta diép bi phii dudi 16p tram
tich Pé t. Thanh phan gom sét két, bot két xen cat két, mau xam xanh, xam,
muc do gén két yéu. Hoa thach Anodonte, hoa thach thuc vat (than bun).
Chiéu day 40-50m.

= Kién trtc kién tao

Khu vuc nghién ctru ¢6 thé chia thanh 3 tang kién trc chinh: (i) Tang kién
tric dudi bao gdm cac da thudc diép Hon Gai T3n-1hg dugc dic trung boi
thanh h¢ Monat chtra than tudng luc dia; (i1) Téng kién tric gitra dugc dac
trung boi cac da hé tang Ha C6i (J1hc) co chira cacbonat phu bat chinh hop
1én diép Hon Gai; (iii) Tang kién tric trén gdm cac tram tich Neogen tram tich
song bién suon tan tich phi bat chinh hop trén tang kién tric gitta va dudi.

= Pija chét cong trinh

Tong hop bao cao khao sat dia chat cong trinh dugc thuc hién trong giai doan
thiét ké thi cong du an NMND Quang Ninh. Diéu kién dia chit cong trinh c6
thé duoc tom tit nhu sau:

+ Lép bun (amQiv-2a): Phan bd & ving bai thap ven song khu vuc Ha Khanh.
Thanh phan 13 bun sét, 4 sét, 4 cat mau xam den 1dn mun hitu co, chiéu day
2 — 26m. L6p dat nay trong qua trinh thi cong xay dung nha may da thay
thé béng 16p dét thai cua cac moé than (khu vuc cac hang muc phu trg, hé
thong ha tang ...). Riéng khu vuc nha mdy chinh duogc gia cd/thay thé bing
coc cat, coc xi mang dat két hop vai cac bién phap gia c6 mong sau khac.

+ Lop 4 sét, sét (amQiv-2b): Nam dudi 16p bun, phan bd khong lién tuc tao
thanh cac thau kinh c6 chiéu day thay d6i tir 1-2m dén 5 m.

Vién Nang lugng/ Institute of Energy ~ Trang/page 15/42 z'E

- T



CONG TY CO PHAN NHIET PIEN QUANG NINH
DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co so/Adjustment of the Facility Design Report
Chuong 1: Téng quan/Chapter 1: Overview

+ Lop cat hat nhd (amQiv-2c): Phan b khéng lién tuc tao thanh cac 6 thau
kinh ¢ chiéu day thay déi tir 1-2m dén 6,7m.

+ Lop cat hat trung, hat thd c6 13n it cudi s6i (amQiv-2d): Phan 16n phu truc
tiép 1én da Neogen, thanh phan 1a cat hat trung, hat tho c6 1an it cudi soi.
Chiéu day tir 2- 12,6m.

+ Lop dat suon tan tich (edQ-16p3): Phin bd & cac sudon doc cua cac dai doi
thip ven song va cac ddy nui cao 200-300m. Thanh phan 1a dit 4 sét chira
dam san cua da gdc cat bot két. Chidu day tir 1 vai mét dén 4-5m.

+ Tram tich Neogen (N1dh-16p 4): Tram tich Neogen bao gom sét bot két, cat
két mau xdm phdt luc, doi cho c6 mau hong, da gan két yéu. Tinh chat co ly
ctia da khong on dinh, cuong do khang nén thap, trung binh 130kG/cm?.

= Cac dut gy kién tao

Céc hé théng diit gy nam trong khu vuc bao gom:

+ Hé théng dut giy Pong Bic -Tdy Nam: Gom cac dat gay sau thudn va cac
dut gy khong phan chia. Hé théng nay bi hé théng dut giy Ty Bic phan
cat va lam dich chuyén. Hé théng duoc hinh thanh vao cubi Paleozoi dén
Mezozoi va hoat dong manh vao Trias. Cac dut giy Hoanh B6 — Vinh
Thuc, Bai Chay... co chiéu dai vai chuc dén hang tram km.

+ Hé théng dut giy Tay Béc: Pay la cac dut gdy sau thuan, & khu vuc chung
phat trién it vé sb luong va c6 chiéu dai khong 16n. Hé thong nay hinh thanh
vao Paleozoi va hoat dong manh liét vao Trias.

+ Hé théng 4 kinh tuyén: Cac dat giy cia hé thong thuong 13 cac dut giy
phan nhanh cta cac dit giy 10n, chia cit hé thong dut giy 4 kinh tuyén,
ching dugc hinh thanh vao cudi Paleozoi dén Mezozoi ¢ chiéu dai vai
chuc km.

+ Hé théng 4 vi tuyén: Bao gdm cac dit gdy khong phan chia cé chiéu dai
khong qua 10 km. Pay 1a h¢ théng dut gy tré duoc hinh thanh vao cudi
Mezozoi.

+ Cac pha huy kién tao (dut gdy) trong khu virc déu 1a cac dut giy cb cit qua
cac d4 thudc hé tang Ha Ci va diép Hon Gai phu trén bi cc tram tich
Neogen va trim tich dé tr che phu. Vi vy cac dut giy kién tao khong gay
anh huong dén viéc bd tri xay dung cong trinh.

» Hién tuong phong hoa
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Duéi tac dung cua cic tic nhan phong hod, d4 gbc cat bot két, sét két diép
Hon Gai (T3n-rhg) bi phong hoa manh, tao nén 16p vo phong hoa kha day
(20-30m va c6 thé day hon nita). Dya vao mirc dd phong hoa, phan chia vo
phong hoa thanh ciac d61 phong hoa sau:

+ IA1- Boi phong hoa manh liét: D4 gbe bi phong hoa dén trang thai sét 1an
dam cuc nhung con gitr dugc cAu tric cta da me, chiéu day thay doi tr 1-
2m dén 10m.

+ 1A2- D61 phong hod manh: Ba géc bi phong hoé nirt né v& vun manh, cac
khoang vt tao d4 bi bién d6i hoan toan, d6i khi chuyén sang trang thai sét,
cac khe nut duoc lép déy sét, san, bé mat khe nut bi 6 Xyt sit hoa manh da
mém yéu va kém ving chac, chiéu day 3-5m.

+ IB- Boi phong hoa: P4 gdc bi phong hoa nirt né doc theo bé mat khe nirt
cac khoang vat tao da bi bién d6i va bi 6 xyt sat hoa, khoang chét trong cac
khe nut thuong 1a sét. Pa cling chic trung binh. Bé day chua xac dinh dugc.

+ 11- Béi twong d6i nguyén ven: Pa gbc bi nut né yéu dén manh, nhung da
khong bi bién d6i vé thanh phan khoang vat, hod hoc. P4 cling chac trung
binh dén ctng chic.

1.3.2 Geological Conditions of the Project Area

Information compiled from the geotechnical survey reports of the site during
the planning phase: (i) The feasibility study report of the Quang Ninh Thermal
Power Plant project prepared by Power Construction Consulting Company
No. 1 in December 2002, with supplementary explanations in May 2003; (ii)
The technical design report of the Quang Ninh Thermal Power Plant prepared
by Power Construction Consulting Company No. 1 in 2004; (iii) Topographic,
geological, meteorological, hydrological, and oceanographic survey reports
of the site carried out by the EPC General Contractor — Shanghai Electric
Corporation during the construction of the project from 2006 to 2014; (iv)
Periodic environmental monitoring reports carried out by the plant. The
geological conditions of the plant construction site are summarized as follows:

[J Tectonic Geology

The planned plant construction area is located within the core of the coastal
zone, an arc-shaped zone embracing the An Chau zone to the west and
developing folds extending in the northeast or isometric direction. The rocks
include: (i) Mesozoic - Triassic system, Upper Nori-Ret formation of Hon Gai
sub-formation (T3n-rhg2). The formation is distributed in the mountain ranges
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on both sides of the river. Composition includes quartz sandstone, siltstone,
light gray to dark gray claystone, interbedded with gravel and conglomerate.
Thickness >100m; (ii) Cenozoic - Neogene system, Miocene formation, Na
Duong formation (N1-nd): The rocks of the formation are covered by
Quaternary sediments. Composition includes claystone, siltstone interbedded
with sandstone, gray-blue to gray in color, with weak cohesion. Anodonts
fossils, plant fossils (peat). Thickness 40-50m.

1 Tectonic Structure

The study area can be divided into 3 main structural layers: (i) The lower
structural layer includes rocks of the Hon Gai T3n-lhg formation
characterized by the Monat formation containing continental facies coal; (ii)
The middle structural layer is characterized by rocks of the Ha Coi Formation
(J1hc) containing carbonates unconformably overlaid on the Hon Gai
formation; (iii) The upper structural layer consists of Neogene sediments,
fluvial-marine sediments, and residual slope sediments unconformably
overlaid on the middle and lower structural layers.

[J Engineering Geology

Summary of the engineering geological survey report carried out during the
design and construction phase of the Quang Ninh Thermal Power Plant
project. The engineering geological conditions can be summarized as follows:

+ Mud layer (amQiv-2a): Distributed in the low-lying riverside floodplain
area of Ha Khanh. The soil composition consists of dark gray clayey silt, silty
clay, and sandy silt mixed with organic matter, with a thickness of 2-26m.
During the construction of the plant, this soil layer was replaced with waste
soil from coal mines (in the areas of auxiliary facilities, infrastructure
systems, etc.). The main plant area was reinforced/replaced with sand piles
and cement-soil piles combined with other deep foundation reinforcement
methods.

+ Silty clay and clay layer (amQiv-2b): Located beneath the silt layer, it is
discontinuously distributed, forming lenses with thicknesses varying from 1-
2m to 5m.

+ Fine-grained sand layer (amQiv-2c): Discontinuously distributed, forming
lens-like structures with thicknesses varying from 1-2m to 6.7m.
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+ Medium- and coarse-grained sand layer with a few pebbles (amQiv-2d):
Mostly directly over Neogene rock, composed of medium- and coarse-grained
sand with a few pebbles. Thickness ranges from 2 to 12.6 m.

+ Residual slope soil layer (edQ-layer 3): Distributed on the slopes of low
riverine hills and mountain ranges 200-300 m high. Composed of silty clay
containing gravel from sandstone bedrock. Thickness ranges from a few
meters to 4-5 m.

+ Neogene sediments (N1dh-layer 4): Neogene sediments include silty clay,
grayish-green sandstone, sometimes pinkish in places, with weakly bonded
rocks. The mechanical properties of the rocks are unstable, with low
compressive strength, averaging 130 kg/cm?.

[] Tectonic Faults
The fault systems in the area include:

+ Northeast-Southwest Fault System: Consists of deep normal faults and
undifferentiated faults. This system is dissected and displaced by the
Northwest Fault System. It was formed in the late Paleozoic to Mesozoic and
was highly active during the Triassic. The Hoanh Bo — Vinh Thuc, Bai Chay
faults, etc., have lengths ranging from several tens to hundreds of kilometers.

+ Northwest Fault System: These are deep normal faults; in this area, they are
less numerous and not very long. This system formed in the Paleozoic and was
highly active during the Triassic.

+ Sub-meridional Fault System: The faults in this system are usually branch
faults of larger faults, dividing the sub-meridional fault system. They were
formed in the late Paleozoic to Mesozoic and have lengths of several tens of
kilometers.

+ Sub-latitudinal system: Includes undivided faults with a length of no more
than 10 km. This is a young fault system formed at the end of the Mesozoic
era.

+ Tectonic faults (fractures) in the area are all ancient faults cutting through
rocks belonging to the Ha Coi Formation and the Hon Gai Formation,
covered by Neogene and Quaternary sediments. Therefore, tectonic faults do
not affect the construction of structures.

[J Weathering phenomenon

Under the action of weathering agents, the bedrock of sandstone and
claystone of the Hon Gai Formation (T3n-rhg) is heavily weathered, creating
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a fairly thick weathered crust (20-30m and possibly thicker). Based on the
degree of weathering, the weathered crust is divided into the following
weathering zones:

+ |IA1 - Weathering zone weathering: The bedrock is weathered to a clay-
lipped state but retains the structure of the parent rock; thickness varies from
1-2m to 10m.

+ IA2 - Strong weathering zone: The bedrock is heavily weathered, fractured,
and fragmented; the rock-forming minerals are completely transformed,
sometimes turning into clay; the fissures are filled with clay and gravel; the
fissure surfaces are strongly ironized; the rock is soft, weak, and less stable;
thickness 3-5m.

+ IB - Weathering zone: The bedrock is weathered and fractured along the
fissure surfaces; the rock-forming minerals are transformed and ironized; the
minerals in the fissures are usually clay. The rock is of medium hardness.
Thickness is undetermined.

+ Il - Relatively intact zone: The bedrock is weakly to heavily fractured, but
the rock is not altered in mineral or chemical composition. The rock is of
medium to high hardness.

» DPicu kién dia chat thuy van

Nude ngam trong khu vuc chira va van dong trong céc tram tich bo roi B¢ tir

va da tram tich nut né cua hé ting Ha Coi va diép Hon Gai.

+ Nudc ngam trong tram tich bd ro1 (B Twr) chiu anh huong 16n cua nudc
mat, nudce thuy triéu c6 kha nang an mon yéu, nudce suat 16 ¢6 ap luc nho va
luu lugng gidm dan téi ngang mat dat. Nhin chung lugng nudc ngam ¢ khu
vuc nay it va hiém.

Nudc thudc loai Clorua bicacbonat, Natri, Canxi sulfua biéu dién duéi dang
cong thire Cude Lop:

CL. HCO.%%
9,64 s : pH.,
(Na + K)4 Ca, Mg,

+ Nudc ngém trong cac doi nit né cua da trAm tich cat bot két, san két, sét
két hé tang Ha Coi va diép Hon Gai, diép Pong Ho c6 ngudn cung cép chu
yéu 1a nuwéc mit, nwdéc mua. Vao mia mua ngudn nude nay cd luu lugng rat
nho chi khoang 1-2 dén 5 (I/ph). Nuéc ¢ day co kha ning xam thuc yéu va
viét du6i dang cong thirc Cude Lp:
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,Clss HCO,’ s

H
Cagy Mg 5 P

+ Nudc song suoi: Do chiu anh huong cua thuy triéu nén nudce song trong khu
vuc (song Dién Vong) déu bi nhiém min. Nudc thudc loai Clorua Kali
Natri, c6 tinh xam thuc yéu va c6 dang cong thirc Cuoc Lop

CL
M22.6 2
(Na+K)"Cay

pH,,

+ Nudc ving séng Dién Vong dung dé cung cip cho nha may qua phan tich
cho thdy déu thudc loai bicacbonat clorua canxi, magie, biéu dién dudi dang
cong thirc Cude Lop:

HCO,, CL,,~ 5
88 ++ ++ +
Cay; Mg, .(Na+K)y

M

7.7

+ Mau nudc song sau khi xir 1y cho thay thudc loai bicacbonat clorua canxi,
natri, magie, co tinh xam thyuc yé€u, viét dudi dang cong thirc Cuoc Lop la:

HCO, sCL,

M068 ++ ++ +
Ca, Mg,, .(Na+K),

M s PH 4

7 Hydrogeological Conditions

Groundwater in the area is contained and moves within Quaternary loose
sediments and fractured sedimentary rocks of the Ha Coi Formation and Hon
Gai Formation.

+ Groundwater in loose sediments (Quaternary) is heavily influenced by
surface water and tidal water, which have weak corrosive properties.
Outcrops have low pressure and flow rates that gradually decrease to the
surface. In general, the amount of groundwater in this area is small and
scarce.

The water is of the type Chloride bicarbonate, Sodium, and Calcium sulfide,
represented by the Cuoc Lop formula:

CL, HCO.% %
9,64 s : pH.,
(Na + K)4 Ca,, Mg,

+ Groundwater in the fractured zones of the sedimentary rocks of sandstone,
siltstone, and claystone of the Ha Coi Formation and the Hon Gai and Dong
Ho Formations is mainly supplied by surface water and rainwater. During the
rainy season, this water source has a very small flow rate of only about 1-2 to
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1.3.3

5 (I/min). The water here has weak erosion potential and can be written in the
form of the Cuoc Lop formula:

CL,,HCO,’3

Mo,00
Ca59 Mg 28

7.4

+ River and stream water: Due to the influence of tides, the river water in the
area (Dien Vong River) is all saline. Water of the Potassium Chloride
(Sodium) type, weakly corrosive, and in the form of the Cuoc Lop formula:

CLg,

Moo H
% (Na+K) Ca, PPz

+ Water from the Dien Vong River used to supply the factory, upon analysis,
shows that it is all of the type calcium, magnesium bicarbonate chloride,
represented in the form of the Cuoc Lop formula:

HCO3717CL297
88 ++ ++ +
Ca;, Mg, .(Na+K),

M

7.7

+ River water samples after treatment show that they are of the type calcium,
sodium, magnesium bicarbonate chloride, weakly corrosive, written in the
form of the Cuoc Lop formula:

HCO, sCL,

MO'68 ++ ++ +
Ca,; Mg,, .(Na+K),

M 0.68 pH 78

Pong dat

Theo sb liéu quan tric veé mang dia chdn Viét Nam cua Vién Vat 1y dia cau,
trong khoang thoi gian tir nam 1955 dén 1995 khu vuc xay dyng nha may va
1an can (trong ving 100km) da xay ra 64 tran dong dat, cAp d6 manh tai cac
tam dong dit Ima=7. Ngoai ra trén ban d6 kién tao dia chét ty 1& 1:1000.000,
khu vyc xay dung trong ving phat sinh dong dat vdi Mmax=5,6+6 do Richter.
Do sau tiéu chdn H=25+30km, cdp d6 manh tai tim chin Imax=7 (Thang MSK
- 64).

Trong qué trinh nghién ctru d xem xét dén kha nang lan truyén tir ving dong
dat cap 8 (séng Hong - cach vi tri xay dung nha mdy > 50km) Msmax = 6,1+6,5
d6 richter, do sau tiéu chan H = 15+20km. Cép d6 manh tai tim chan Iomax = 8
(Thang MSK - 64). Viing lan truyén (khu vuc xay dung NMND Quang Ninh),
tuong ung Imax = 7 (thang MSK-64).
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Theo sb liéu quan tric vé mang dia chin Viét Nam va Quéc té cua Vién Vat ly
dia cau, tir nim 1955 dén 1995 trong thoi gian trén khu vuc xay dyng nha mdy
va lan cin (trong ving 100km) di x4y ra 64 tran dong dat, cap do manh tai cac
tam dong dat I = 7. Ngoai ra trén ban d6 kién tao dia chét ty 18 1:1000.000, khu
vuc xdy dyng trong ving phat sinh dong dat voi Mmax = 5,6 + 6 do Richter.
Do sdu tiéu chan h = 25 + 30km, cép d6 manh tai tdm chan Imax = 7 (theo
thang Qudc té MSK - 64).

Trong qué trinh nghién ctru d3 xem xét dén kha ning lan truyén tir ving dong
dat cap 8 (song Hong - cach vi tri xy dung nha may > 50km) Msmax = 6,1+6,5
do richter, d6 sau tiéu chan H =15+20km. Cép d6 manh tai tAm chan Iomax = 8
(Thang MSK - 64). Ving lan truyén (khu vuc xay dung NMND Quang Ninh),
tuong ung Imax = 7 (thang MSK-64).

Tinh toan thiét ké chéng dong dét cho cac hang muc cia du an tuan thu theo
QCVN 02:2022/BXD — Quy chuan ky thuat quoc gia — S6 liéu dicu kién tu
nhién dung trong xay dung”.

Theo bang 6.1 ctia quy chuidn QCVN 02:2022/BXD — Quy chuan k¥ thuat qudc
gia — S6 liéu diéu kién ty nhién dung trong x4y dung, du an c¢6 dinh gia téc nén
tham chiéu trén nén loai A 1a: agr = 0,10.g (M/s?).

Quy ddi dinh gia tdc nén sang cap dong dit theo thang MSK-64 thi Dy an co
cap dong dat 1a cap VIII (Bang 6.4 — QCVN 02:2022/BXD)

1.3.3 Earthquakes

According to seismic monitoring data from the Vietnam Institute of
Geophysics, between 1955 and 1995, the factory construction area and its
vicinity (within a 100km radius) experienced 64 earthquakes, with magnitudes
at the epicenters reaching Imax=7. Furthermore, on the 1:1,000,000 scale
geological tectonic map, the construction area is located within an earthquake
zone with Mmax=5.6-6 Richter scale. The focal depth H=25-30km, and the
magnitude at the epicenter Imax=7 (MSK-64 scale).

During the study, the possibility of propagation from an earthquake zone of
magnitude 8 (Red River - more than 50km from the factory construction site)
with MSmax = 6.1-6.5 Richter scale and focal depth H = 15-20km was
considered. The magnitude at the epicenter was I0max = 8 (MSK-64 scale).
The propagation zone (Quang Ninh Thermal Power Plant construction area)
corresponded to Imax = 7 (MSK-64 scale).

According to seismic monitoring data from the Viethamese and international
seismic networks of the Institute of Geophysics, from 1955 to 1995, during the
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1.34

period above, 64 earthquakes occurred in the construction area and
surrounding areas (within a 100km radius), with magnitudes at the epicenters
| = 7. In addition, on the geological tectonic map at a scale of 1:1,000,000,
the construction area is in an earthquake-prone zone with Mmax = 5.6 to 6 on
the Richter scale. The focal depth h = 25 to 30km, the magnitude at the
epicenter was Imax = 7 (according to the International MSK-64 scale).

During the study, the possibility of propagation from an earthquake zone of
magnitude 8 (Red River - more than 50km from the power plant construction
site) was considered, with MSmax = 6.1-6.5 Richter scale, focal depth H = 15-
20km. The intensity level at the epicenter was I0max = 8 (MSK-64 scale). The
propagation zone (Quang Ninh Thermal Power Plant construction area)
corresponded to Imax = 7 (MSK-64 scale).

The earthquake-resistant design calculations for the project components
comply with QCVN 02:2022/BXD — National Technical Regulation — Natural
Conditions Data Used in Construction.

According to Table 6.1 of QCVN 02:2022/BXD - National Technical
Regulation — Natural Conditions Data Used in Construction, the project has a
reference ground acceleration peak on type A soil of: agR = 0.10.g (m/s2).

Converting the ground acceleration peak to earthquake intensity level
according to the MSK-64 scale, the project has an earthquake intensity level
of VIII (Table 6.4 — QCVN 02:2022/BXD).

T4i trong va tac dong

1. Tai trong thudong xuyén

Tai trong thudng xuyén dugc st dung trong cac thiét ké 1a tai trong cua cac
phﬁn két céu, vat liéu xay dung va thiét bi lép dat c6 dinh tac dong lén . Trong
tai thiét bi dugc tinh theo s6 liéu cua nha ché tao cung cép. Ngoai trir nhitng
quy dinh khac, cac don vi trong lugng sau day cua cac vat li¢u dugc st dung
dé tinh toan tai trong thuong xuyén:

= B& tong cot thép: 2.500 kg/m?
= Béténg: 2.300 kg/m?®
= Thép: 7.850 kg/m?3
= Go: 770 kg/m?®

= Pit: 1.800 kg/m?
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» Nudc: 1.000 kg/m?®

2. Tai trong dong

Thiét ké tai trong dong (bao gdm ca tai dia chan, lyc rung va tac dung dong cia

gid, may phat dién hoic may bom, quat, xe dong co, vv...) can khéng dugc

nhé hon nhitng gia tri quy dinh theo cac quy pham &p dung, thém nira, kha
nang tai dong khong duoc thap hon cic gia tri tai cong suat tdi thiéu nhu sau:

a) Cac lyc nam ngang trén dam can truc

Cac dim can tryc sé dugce thiét ké dé chiu duoc cac luc ngang do chuyén dong

ctia can truc nhu sau:

- Mot luc bén khong nhé hon 20% tong trong luong cua tai trong ning va xe
day can cau (khong bao gdm cac bd phan khéc cia can tryc), hoat dong trén
bé mit ciia duong ray theo ca hai huéng t6i cudi ctia thanh ray.

- Mot lyc doc khong nhé hon 10% téng cac tai tdi da trén banh xe cua cin
truc duoc dit & dau cia thanh ray theo ca hai huéng

b) Luc rung va cac hi¢u ung dong
Céc cAu tric va cac nén mong cia cac thiét bi rung hang ning bao gom tua bin,
may phat dién, dong co pit-tong 16n, may nén ly tam va may bom c& 16n, s€
duogc tinh toan dé khic phuc hién twong rung dong va cin bang moé-men. Cac
ciu tric va nén moéng nhu vy s& dugc phan tich bang cac phuong phap dong
hoc da duoc chép nhan va dugc can d6i dé dam bao van hanh an toan, ém &i va
khong bi sy ¢ dudi bat ky diéu kién nao.

Céc két cAu cao, manh s& dugc kiém tra vé phan ung dong dbi véi gié va tai

dia chan, bao gdm cac anh hudng cua 16¢ xody, cac dao dong gio kich thich,

dao dong dia chin va sy khong on dinh dong hoc do gio.

c) Tai tac dong

Khi mdt ciu trac, thanh phan cdu tric hodc lién két chiu cac tai trong dong hay

tai trong rung khong dugc phéan tich dong hoc, cac tai trong dong giy anh

hudng s& dugc nhan 1én voi hé s6 anh hudng sau:

= Céc két cau chong d& thang may: 2,00

= Cac lyc tac dong theo chiéu dimg dén dam cén truc: Cac luc tac dong theo
chiéu dung duoc dit trén dam can truc phu hop véi cac quy pham / tiéu

chuan.
= Céc két cAu hd tro may quay: 1,20
= Céc két cAu hd tro may pit-téng: 1,50
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= Céc két cdu treo san va ban-cong: 1,33

d) Tai trong gié

Tai trong gi6 s€ dugc xac dinh theo ti€u chuan: TCVN 2737-2023-Tai trong
va tac dong - Tiéu chuan thiét ké.

Theo ban dd phan ving 4p luc gio trén lanh thd Viét Nam, dia diém Thanh
phd Ha Long, tinh Quang Ninh thudc ving ap luc gié III, c6 ap luc gi6 tiéu
chuan 1a: W' = 125 daN/cm?.

e) Ap luc cua dat

Ap luc ngang cta dét trén tuong chan va cac ciu trac khac co thé duoc xac
dinh bang 1y thuyét ném hodc cac cach khac duoc cong nhan. Stc chiu dung
ctia coc ddi voi cac luc ngang do tai trong dong dat phai duoc xem xét can
than.

f) Ap luc nude

Ap lyc thuy tinh, hiéu ung day noi, 4p luc nuée du va ap luc nudc dong trong
luc dong dat s& duoc xem xét trong thiét ké (cac cAu tric bén canh bién, VV...)
3. Tai trong dong dat

Tinh toan thiét ké chéng dong dét cho cac hang muc cua dy 4n tuan tha theo
QCVN 02:2022/BXD — Quy chuan k¥ thuat qudc gia — S6 lidu diéu kién ty
nhién dung trong xay dung:

Theo bang 6.1 cua quy chuan QCVN 02:2022/BXD — Quy chuan k¥ thuat quic
gia — S6 liéu diéu kién ty nhién dung trong xay dung, Du an c6 dinh gia tdc
nén tham chiéu trén nén loai A 1a: agr = 0,10.g (m/s?).

Quy ddi dinh gia toc nén sang cap dong dit theo thang MSK-64 thi Dy an co
cap dong dat 1a cap VIII (Bang 6.4 — QCVN 02:2022/BXD)

4. Té hop tai trong

Tai trong dugc to hop theo tiéu chuan: TCVN 2737: 2023 -Tai trong va tac
dong - Tiéu chuan thiét ké. Ngoai ra c6 thé xem xét to hop tai trong theo tng
suat cho phép hoic theo trang thai giéi han cudi cing.

1.3.4 Loads and Effects
1. Permanent Loads

Permanent loads used in designs are the loads exerted by structural elements,
building materials, and fixed installed equipment. Equipment loads are
calculated based on data provided by the manufacturer. Except as otherwise
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specified, the following weight units of materials are used to calculate
permanent loads:

[J Reinforced concrete: 2,500 kg/m3
[J Concrete: 2,300 kg/m3

[J Steel: 7,850 kg/m3

] Wood: 770 kg/m3

7 Soil: 1,800 kg/m3

[J Water: 1,000 kg/m3

2. Dynamic Loads

The design for dynamic loads (including seismic loads, vibrations, and the
dynamic effects of wind, generators or pumps, fans, motor vehicles, etc.) must
not be less than the values specified in the applicable regulations.
Furthermore, the dynamic load capacity must not be lower than the following
minimum load capacity values:

a) Horizontal forces on crane girders

Crane girders shall be designed to withstand horizontal forces due to the
movement of the crane such as after:

- A lateral force not less than 20% of the total weight of the lifting load and
crane trolley (excluding other parts of the crane), acting on the surface of the
rail in both directions towards the end of the rail.

- A longitudinal force not less than 10% of the total maximum loads on the
crane wheels is applied at the ends of the rail in both directions.

b) Vibration and Dynamic Effects

The structures and foundations of heavy vibrating equipment, including
turbines, generators, large piston engines, centrifugal compressors, and large
pumps, shall be calculated to mitigate vibration and moment balancing. Such
structures and foundations shall be analyzed using accepted kinematic
methods and balanced to ensure safe, smooth, and trouble-free operation
under any conditions.
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Tall, slender structures will be examined for dynamic response to wind and
seismic loads, including the effects of tornadoes, induced wind oscillations,
seismic oscillations, and dynamic instability due to wind.

c) Impact Loads

When a structure, structural component, or connection is subjected to dynamic
loads or vibration loads not kinematically analyzed, the impacting dynamic
loads will be multiplied by the following impact factor:

[J Elevator support structures: 2.00

[J Vertical forces acting on crane girders: Vertical forces acting on crane
girders are applied in accordance with codes/standards.

[J Machine support structures: 1.20

[J Piston machine support structures: 1.50

[J Floor and balcony suspension structures: 1.33
d) Wind Load

Wind loads will be determined according to the standard: TCVN 2737-2023 -
Loads and effects - Design standard.

According to the wind pressure zoning map of Vietnam, Ha Long City, Quang
Ninh province, belongs to wind pressure zone Ill, with a standard wind
pressure of: WtcO = 125 daN/cm2.

e) Soil Pressure

The lateral soil pressure on retaining walls and other structures can be
determined by wedge theory or other recognized methods. The pile's
resistance to lateral forces due to earthquake loads must be carefully
considered.

f) Water Pressure

Hydrostatic pressure, buoyancy effect, excess water pressure, and dynamic
water pressure during earthquakes will be considered in the design (structures
adjacent to the sea, etc.).

3. Earthquake Loads
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1.3.5

Earthquake design calculations for project components comply with QCVN
02:2022/BXD — National Technical Regulation — Natural Conditions Data
Used in Construction:

According to Table 6.1 of QCVN 02:2022/BXD - National Technical
Regulation — Natural Conditions Data Used in Construction, the Project has a
reference peak ground acceleration on type A foundation of: agR = 0.10.g
(m/s2).

Converting the peak ground acceleration to earthquake intensity according to
the MSK-64 scale, the Project has an earthquake intensity of level VIII (Table
6.4 — QCVN 02:2022/BXD).

4. Load Combination

Loads are combined according to the standard: TCVN 2737: 2023 - Loads
and effects - Design standard. In addition, load combinations can be
considered according to allowable stress or according to the final limit state.

Nhién li¢u
1. Dac tinh than

Nhién liéu thiét ké cap cho cé4c 16 hoi NMND Quang Ninh la than antraxit c6
dac tinh k¥ thuat nhu sau:

Bang 1.1: Bdc tinh ky thudt than thiét ké

No. | Pic tinh Ky hiéu| Ponvi |Khoang gia tri | Thiét ké
| Nhiét tri
Nhiét tri cao HHV | Kcallkg | 4680-5300 4980
Nhiét tri thip LHV | Kcal/kg | 4490-5157 4790
Il | Thanh phan(phéan tich)
1 | Do am toan phan War % 5,55-12,0 9,00
2 | Bo am tu do WSs % 4.81-9,88 7,63
3 | Do 4m vdn co Win % 0,78-2,35 1,48
4 | P Am trong sdy kho | Wad % 0,80-2,41 1,39
5 | Carbon cb dinh Cfar % 49,54-63,15 53,68
6 | Chéitbdc Var % 5,82-8,61 6,83
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7 | Tro (b6 sdy khong khi | Ad % 28,0-37,36 33,5
chinh)
8 | Tro Aar % 25.48-34.0 30.49
Tong 100,00
[l | Céc thanh phan phan tich
1 | C(ADB) Car % 46,83-63,75 | 54,62
2 | H(ADB) Har % 2,56-2,97 2,62
3 | O(ADB) Oar % 1,66-2,68 2,09
4 | N(ADB) Nar % 0,73-0,86 0,77
5 | S(ADB) Sar % 0,27-0,66 0,41
6 | A(ADB) Aar % 25,48-34,0 30,49
7 | M(ADB) War % 5,55-12,0 9,00
Tong 100
IV | DPac tinh vat 1y
1 | Do cung, tinh nghién - - 45-70 47
2 Cd& than min - - - 100
(0-15 mm)
+10mm % 6,16-17,5 10,53
5-10mm % 9,89-18,3 14,22
2,5-5mm % 15,60-21,71 | 18,62
1,25-2,5mm % 8,73-13,76
0,63-1,25mm % 12,36-18,13 | 14,89
0,315-0,63mm % 6,80-14,45 10,02
-0,315mm % 11,47-31,47 | 20,77
3 Mat do - 0,92-1,10 1,00
4 Do tinh ° 33-39 37

Ngoai ra, trong nim 2025, nha may dang str dung than c6 thanh phan nhu sau:
Do tro binh quan Asdb = 33,70 %;

Po am Wip = 8,55 %;

Chét béc Vadb = 10,36 %;

Luu huynh Sadb =0,51%.

Nhiét tri Qadb = 5.412 Kcal/kg;
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1.3.5 Fuel

1. Coal Characteristics

The designed fuel for the boilers of the Quang Ninh Thermal Power Plant is

anthracite coal with the following technical characteristics:
Table 1.1: Technical characteristics of designed coal

No. | Symbol [ Unit | Range Date
I Heat value
High heat value HHV Kcal/kg 4680-5300 4980
Low heat value LHV Kcal/kg 4490-5157 4790
Il Analysis
1 Total Moisture(as received) Wear % 5.55-12.0 9.00
2 Free moisture Ws % 4.81-9.88 7.63
3 Inherent Moisture Wi % 0.78-2.35 1.48
4 Moisture in the air dried sample Weag % 0.80-2.41 1.39
5 Fixed carbon (as received) Char % 49.54-63.15 53.68
6 Volatile matter(as received) Var % 5.82-8.61 6.83
7 Ash content(air dried basis) Ag % 28.0-37.36 335
8 Ash content(as received) Aar % 25.48-34.0 30.49
Total 100.00
11 Element analysis
1 C(ADB) Car % 46.83-63.75 54.62
2 H(ADB) Har % 2.56-2.97 2.62
3 O(ADB) Oar % 1.66-2.68 2.09
4 N(ADB) Nar | % 0.73-0.86 0.77
5 S(ADB) Saror % 0.27-0.66 041
6 A(ADB) Aar % 25.48-34.0 30.49
7 M(ADB) Wor % 5.55-12.0 9.00
Total 100
v Physical characteristics
1 Hardness, grindability index - - 45-70 47
2 Pulverized coal particle size - - - 100
(0-15 mm)
+10mm % 6.16-17.5 10.53
5-10mm % 9.89-18.3 14.22
2.5-5mm % 15.60-21.71 18.62
1.25-2.5mm % 8.73-13.76
0.63-1.25mm % 12.36-18.13 14.89
0.315-0.63mm % 6.80-14.45 10.02
-0.315mm % 11.47-31.47 20.77
3 Density - 0.92-1.10 1.00
4 static angle ° 33-39 37

In addition, in 2025, the plant was using coal with the following composition:

Average ash content Asdb = 33.70%;
Moisture content Wtp = 8.55%;
Volatile matter Vadb = 10.36%;
Sulfur Sadb = 0.51%.
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Calorific value Qadb = 5,412 Kcal/kg
2. Pac tinh tro
Bang 1.2: Pdc tinh ky thudt tro thiét ké

STT | Thanh phén Ky Pon vi Khoang Gia tri’ thiet
hi¢u ke
Thanh phan tro
1 |SiO, % 57,60-64,10 62,83
2 |AlLO; % 23,3-28,64 24,76
3 |Fe,0q % 4,26-6,16 5,41
4 |V,05 % 0,018-0,028 0,026
5 |TiO, % 0,50-0,91 0,68
6 |[CaO % 0,30-0,77 0,44
7 |MgO % 0,67-1,42 1,11
8 |K,O % 3,35-4,70 3,64
9 |[Na,O % 0,15-0,55 0,48
10 |P,O4 % 0,19-0,30 0,24
11 |SO, % 0,251-0,481 0,341
12 |MnO % 0,006-0,050 0,043
13 | Thanh phan khac % 0,00 0,00
Téng 100,00
bac tinh vat ly
cua tro
1 |Matdo tro g/cm3 0.224 - 0.370 0.291
2 |FYI R | Qem | 301x102-603x102 |  525x102
Do chay cua tro
Nhiét d¢ bién
1 |danglacbandau | T1 |o¢c 1210 - 1280 1250
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Nhiét d mém

2 |cuatro T2 |Oc 1430 - 1600 1570

g |Nhigtdonong | 13 o oc 1530 - 1600
chay

2. Ash Characteristics
Table 1.2: Design Ash Technical Characteristics

No. Ingredient Symbol Unit Value Range Design value
Ingredient ash
1 |SiO, % 57,60-64,10 62,83
2 |ALO, % 23,3-28,64 24,76
3 |Fe04 % 4,26-6,16 5,41
4 |V,04 % 0,018-0,028 0,026
5 |TiO, % 0,50-0,91 0,68
6 |CaO % 0,30-0,77 0,44
7 |MgO % 0,67-1,42 1,11
8 |K,O % 3,35-4,70 3,64
9 |Na,0 % 0,15-0,55 0,48
10 |P,O4 % 0,19-0,30 0,24
11 [SO, % 0,251-0,481 0,341
12 |MnO % 0,006-0,050 0,043
13 | Other components % 0,00 0,00
Total 100,00
Physical properties
of ash
1 |Ashdensity ofem’ 0.224 - 0.370 0.291
2 |FYI(Fluidity of Ash) | R Qem | 301x102-603x102 | 525x10°
Initial deformation

Vién Nang lugng/ Institute of Energy ~ Trang/page 33/42 z'E

- T



CONG TY CO PHAN NHIET PIEN QUANG NINH

DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH

QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co so/Adjustment of the Facility Design Report
Chuong 1: Téng quan/Chapter 1: Overview

Softening

temperature of ash
1 T1 |(9¢c 1210 - 1280 1250

Melting temperature

2 T2 |9¢c 1430 - 1600 1570

3 Other components T3 |oc oc 1530 - 1600
3. Pa véi
P4 voi duoc st dung trong nha may lam chat hap thu SO trong khi thai 10
hoi.

b4 vo1 sé dugc cung cép tir khu vuc lan can, thanh phﬁn héa hoc dién hinh cta
da voi dugc thé hién trong bang dudi day.

Bdng 1.3: Cdc nguyén t6 héa hoc ciia da véi (% trong lrong)

Thanh phan Pon vi Gia tri
CaCOs % khéi luong 92-95
Thanh phan phan tich
MgO % khéi luong 0,19-2
Fe203 % khdi lugng 0,1-1,2
SiO, % khéi lwong 0,16-0,6
Al,O3 % khéi lwong 0,14-0,20
Khoi lugng riéng Kg/cm?® 2400-2600

3. Limestone

Limestone is used in the plant as an absorbent for SO2 in boiler flue gas.

Limestone will be supplied from the surrounding area; the typical chemical
composition of limestone is shown in the table below.

Table 1.3: Chemical elements of limestone (% by weight)

Ingredient Unit Value

CaCOs % by weight 92-95

Analytical components

MgO % by weight 0,19-2

Fe,0; % by weight 0,1-1,2

Vién Nang lugng/ Institute of Energy ~ Trang/page 34/42 z'E

- T



CONG TY CO PHAN NHIET PIEN QUANG NINH

DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH

QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co so/Adjustment of the Facility Design Report
Chuong 1: Téng quan/Chapter 1: Overview

SIiO, % by weight 0,16-0,6
Al,Os % by weight 0,14-0,20
Density Kg/cm?® 2400-2600

4. Yéu ciu bao vé méi trudong

Theo quy dinh QCVN 19:2024/BTNMT, muac phat thai ap dung cho NMND
Quang Ninh nhu sau:

- Bui <20 mg/Nm? (tai 6%0);

- S02 <120 mg/Nm3 (tai 6%02);

- NOx< 120 mg/Nm?3(tai 6%0,);

4. Environmental Protection Requirements

According to QCVN 19:2024/BTNMT, the emission levels applicable to the
Quang Ninh Thermal Power Plant are as follows:

- Dust <20 mg/Nm3 (at 6% O2);
-S0O2 <120 mg/Nm3 (at 6% O2);
- NOx < 120 mg/Nm3 (at 6% O2);
14 Tiéu chuén va don vi do lwong ap dung
1.4.1 Tiéu chuan ap dung
Quy chudn, Tiéu chudn Viét nam
- QCVN 19:2024/BTNMT - Quy chuan k¥ thuat qubc gia vé khi thai cong
nghiép
- QCVN 05:2013/BTNMT - Quy chuan ky thuat qudc gia vé chat luong
khong khi xung quanh
- QCVN 40:2011/BTNMT - Quy chuan k¥ thuat qudc gia vé nudc thai cong
nghiép
- QCVN 27:2010/BTNMT - Quy chuan k¥ thuat qubc gia vé do rung
- QCVN 26:2010/BTNMT - Quy chuén k¥ thuat quic gia vé tiéng on
Céc tiéu chuan xay dung Viét Nam duoc 4p dung:
QCVN 02/2022/BXD — S6 liéu va diéu kién ty nhién trong xay dung
TCVN 9362:2012 - Tiéu chuan thiét ké nén va cong trinh.

TCVN 9361:2012 - Thi cong va nghiém thu cong tac xay dung nén méng.
TCVN 9379:2012 - Két cdu xay dung va nén - nguyén tic co ban.
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- TCVN 9335:2012 - Bé tong nang - Phuong phap thir khong pha huy - Xac
dinh cuong do nén st dung két hop may do si€u am va sting bat nay.

- TCVN 9351:2012 - it xay dung - Phuong phap thi nghiém hién truong -
thi nghiém xuyén tiéu chuan (SPT).

- TCVN 9392:2012 - Ct thép bé tong - Han hd quang.

- TCVN 9356:2012 - Két cau bé tong ct thép - Phuong phap dién tir xac
dinh chiéu day 16p bé tong bdo v¢, vi tri va duong kinh cot thép trong bé
tong.

- TCVN 9342:2012 - Cong trinh bé tong cot thép toan khoi xay dung.

- TCVN 2682:2020 - Tiéu chuan xi ming Pooc ling

- TCVN 9384:2012 - Bing chan nuéc ding trong mdi nbi cong trinh

- TCVN 9352:2012 - P4t xdy dung - Phuong phap thir nghiém xuyén tinh

- TCVN 4506:2012 - Nudc tron bé tong va vira - Yéu cau ky thuat

- TCVN 9377-1:2012 - Cong tac hoan thi¢n trong xay dung - Thi céng va

nghiém thu

- TCVN 9377-2:2012 - Cong tac hoan thién trong xay dung - Thi céng va
nghiém thu (2)

- TCVN 9377-3:2012 - Cong tac hoan thién trong xay dung - Thi céng va
nghiém thu (3)

- TCVN 9398:2012 - Cong tac tric dia trong XDCT

- TCVN 9345:2012 - Bé tong va cau kién bé tong cdt thép - Huéng dan vé
cac bién phap k¥ thuat phong chong nirt xay ra dudi tdc dong cua khi hau
nong am

- TCVN 9343:2012 - Bé tong va cau kién bé tong cot thép - Hudng dan bao
tri

- TCVN 9202:2012 - Xi ming x4y trat

- TCVN 8826:2011 - Céac phu gia hda hoc cho bé tong

- TCVN 9346:2012 - Két cdu bé tong va bé tong cdt thép

- TCVN 5575:2024 - Két cau thép - Tiéu chuan thiét ké

- TCVN 5574:2018 - Bé tong va cau kién bé tong cot thép - Tiéu chuan thiét
ké

- TCVN 9386-1:2012 - Thiét ké cong trinh chiu dong dat (1)
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- TCVN 9386-2:2012 - Thiét ké cong trinh chiu dong dat (2)

- TCVN 7958:2017: Phong chdng mdi cho cong trinh xay dung méi

- TCVN 2737-2023: Tai trong va tac dong - Tiéu chuan thiét ké

- TCVN 9394:2012 - Bong va ép coc - Thi cong va nghiém thu

- TCVN 9393:2012 - Coc - Phuong phap thir nghiém tai hién trudng bang tai
trong tinh ép doc truc.

- TCVN 10304 - 2014: Méng coc — Tiéu chuan thiét ké

- TCVN 7888-2014: Coc bé tong ly tam ung luc trude

- TCVN 5017-1:2010: Han va cac qua trinh lién quan — Tt vung — Phan 1:
Céc qua trinh han kim loai

- TCVN 5017-2:2010: Han va cac qua trinh lién quan — Tir vung — Phan 2:
Céc qua trinh han vy mém, han vay ctrng va céac thuat ngir lién quan

- TCVN 10307:2014 vé Két cau cau thép - Yéu cau ky thudt chung vé ché
tao, lap rap va nghi€ém thu

- TCVN 5638:1991: Panh gia chit lwong cong tac xdy lip - Nguyén tic co
ban

- TCVN 8790:2011: Son bao vé két cau thép — Quy trinh thi cong va nghiém
thu

- TCVN 9346- 2012: Két cau Bé tong va Bé tong cot thép, yéu cau bao vé
chong an mon trong moi truong bién.

Tiéu chudn nwéc ngodi

Céac hang muc dugc thiét ké, ché tao, lép va nghiém thu theo cac quy chuén,

ti€u chuan quoc té madi nhat. Viéc ap dung cac quy chuan, tiéu chuan quoc té

tuan thu theo Luat Xay dung ndm 2014 va cac van ban phép 1y c6 1ién quan.

V& nguyén tic, cic Tiéu chuin duoc qudc té chip nhan nhu ISO, IEC, IEEE

vv va cia Vuong quoc Anh, EURO Dbinh muc (EN), My, Buc, Nhat Ban va

Han Qudc s& duoc xem xét dé 4p dung trong du 4n ndy, chang han nhu:

- Tiéu chuan thiét ké lién quan dén hé théng thiét bi ammonia va khir NOx
trong khi thai 10 hoi:
+ CGA G-2 Anhydrous Ammonia: Code of Federal Regulation

+ ANSI K61.1: Safety Requirement for the Storage and Handling of
Anhydrous Ammonia

+ OSHA: 1910.111: Storage and handling of anhydrous ammonia
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- Hiép hdi cac k¥ su co khi (ASME)
+ ASME Phan IX: May han & cap han
+ ASME Phéan IX: May han
- Vién tiéu chuan qudc gia My
+ ASME B13.5: Mit bich éng va phu kién bich
+ ASME B 13.9: Phu kién han
+ ASME B 13.1: Han socket va phu kiém
+ ASME B 31.1: Quy chuan 6ng nha may dién
- Tiéu chuan Cong nghiép
+ Hiép hoi Kiém nghiém va Vat liéu (ASTM)
+ Hiép hoi Cong trinh nudc My (AWWA)
+ Hiép hoi han My (AWS), Két cau han (AWSDI.1)
+ Vién thap lam mat (CTI)
Vién trao d6i nhiét (HEI)
Vién thuy lyc (HI)
Vién Ky su Bién va Bién tu (IEEE)
Society of America (ISA)

+

+

+ o+

Vién nghién ctru cong trinh st dung két cau thép (AISC ASD and
LRFD AISC)

+ Thiét ké Gmg suat cho phép (ASD)
+ Hiép hoi PCCC (NFPA)
+ Vién ché tao 6ng (PFI)

+

+ Hiép hoi cac nha san xuat trao doi hinh dng (Tema)
- Tiéu chuan Anh

+ BS 4592: Kim loai cong nghiép, 16i di va cau thang

+ BS 5395: Cau thang, va cac 16i di

+ BS:2573: Cau truc

+ BS: 466: Cau tryc dé st dung chung trong cac nha may, cong xuong va
kho hang.

1.4 Applicable Standards and Measurement Units
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1.4.1 Applicable Standards

Vietnamese Regulations and Standards

QCVN 19:2024/BTNMT - National Technical Regulation on Industrial
Emissions

QCVN 05:2013/BTNMT - National Technical Regulation on Ambient Air
Quality

QCVN 40:2011/BTNMT - National Technical Regulation on Industrial
Wastewater

QCVN 27:2010/BTNMT - National Technical Regulation on Vibration
QCVN 26:2010/BTNMT - National Technical Regulation on Noise
Applied Vietnamese Construction Standards:

QCVN 02/2022/BXD — Natural Data and Conditions in Construction
TCVN 9362:2012 - Standard for Foundation and Structure Design.

TCVN 9361:2012 - Construction and acceptance of foundation works.
TCVN 9379:2012 - Building structures and foundations - Basic principles.

TCVN 9335:2012 - Heavy concrete - Non-destructive testing methods -
Determination of compressive strength using a combination of ultrasonic
testing and rebound hammer.

TCVN 9351:2012 - Construction soil - Field testing methods - Standard
penetration test (SPT).

TCVN 9392:2012 - Reinforced concrete - Arc welding.

TCVN 9356:2012 - Reinforced concrete structures - Electromagnetic
method for determining the thickness of the concrete cover, the position and
diameter of reinforcement in concrete.

TCVN 9342:2012 - Monolithic reinforced concrete structures.
TCVN 2682:2020 - Portland cement standard

TCVN 9384:2012 - Water barrier tape used in construction joints
TCVN 9352:2012 - Construction soil - Static penetration test method

TCVN 4506:2012 - Water for mixing concrete and mortar - Technical
requirements
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- TCVN 9377-1:2012 - Finishing work in construction - Construction and
acceptance

- TCVN 9377-2:2012 - Finishing work in construction - Construction and
acceptance (2)

- TCVN 9377-3:2012 - Finishing work in construction - Construction and
acceptance (3)

- TCVN 9398:2012 - Surveying work in construction

- TCVN 9345:2012 - Concrete and reinforced concrete elements - Guidance
on technical measures to prevent cracking under stress Dynamics of hot
and humid climate

- TCVN 9343:2012 - Concrete and reinforced concrete elements -
Maintenance guidelines

- TCVN 9202:2012 - Cement for masonry and plastering

- TCVN 8826:2011 - Chemical additives for concrete

- TCVN 9346:2012 - Concrete and reinforced concrete structures
- TCVN 5575:2024 - Steel structures - Design standards

- TCVN 5574:2018 - Concrete and reinforced concrete elements - Design
standards

- TCVN 9386-1:2012 - Design of earthquake-resistant structures (1)
- TCVN 9386-2:2012 - Design of earthquake-resistant structures (2)
- TCVN 7958:2017: Termite prevention for new construction works

- TCVN 2737-2023: Loads and impacts - Design standards - TCVN
9394:2012 - Pile driving and pressing - Construction and acceptance

- TCVN 9393:2012 - Piles - Field testing method by static axial compression
load. - TCVN 10304 - 2014: Pile foundations — Design standards

- TCVN 7888-2014: Prestressed centrifugal concrete piles

- TCVN 5017-1:2010: Welding and related processes — Vocabulary — Part 1:
Metal welding processes

- TCVN 5017-2:2010: Welding and related processes — Vocabulary — Part 2:
Soft brazing, hard brazing processes and related terminology
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- TCVN 10307:2014 on Steel bridge structures - General technical
requirements for fabrication, assembly and acceptance

- TCVN 5638:1991: Quality assessment of construction and installation
work - Basic principles

- TCVN 8790:2011: Protective coatings for steel structures — Construction
and acceptance procedures

- TCVN 9346- 2012: Concrete and reinforced concrete structures,
requirements for protection Corrosion protection in marine environments.

- Foreign Standards

- The items are designed, manufactured, installed, and inspected according
to the latest international regulations and standards. The application of
international regulations and standards complies with the 2014
Construction Law and related legal documents.

- In principle, internationally accepted standards such as ISO, IEC, IEEE,
etc., and those of the United Kingdom, EURO (EN), the United States,
Germany, Japan, and South Korea will be considered for application in
this project, such as:

- Design standards related to ammonia and NOx removal systems in boiler
flue gas:

+ CGA G-2 Anhydrous Ammonia: Code of Federal Regulation

+ ANSI K61.1: Safety Requirement for the Storage and Handling of
Anhydrous Ammonia

+ OSHA: 1910.111: Storage and handling of anhydrous ammonia
- American Society of Mechanical Engineers (ASME)

+ ASME Part IX: Welding Machines & Welding Grades

+ ASME Part IX: Welding Machines
- American National Standards Institute

+ ASME B13.5: Pipe Flanges and Flange Fittings

+ ASME B13.9: Welding Fittings

+ ASME B 13.1: Socket Welding and Fittings

+ ASME B 31.1: Power Plant Tubing Standard
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- -Industrial Standard
+ American Society for Testing and Materials (ASTM)
+ American Association of Waterworks (AWWA)
+ American Welding Society (AWS), Welded Structures (AWSD1.1)
+ Cooling Tower Institute (CTI)
+ Heat Exchanger Institute (HEI)
+ Hydraulic Institute (HI)
+ Institute of Electrical and Electronics Engineers (IEEE)
+ Society of America (ISA)
+ Steel Structures Research Institute (AISC ASD and LRFD AISC)
+ Allowable Stress Design (ASD)
+ Fire Protection Association (NFPA)
+ Pipe Fabrication Institute (PFI)
+ Tubular Heat Exchanger Manufacturers Association (TEMA)
- British Standard
+ BS 4592: Industrial Metals career, path, and Staircases
+ BS 5395: Staircases and walkways
+ BS: 2573: Overhead cranes

+ BS: 466: Overhead cranes for general use in factories, workshops and
warehouses.

1.4.2 Don vi do luwong
Pon vi do chiéu dai 1a hé mét va cac don vi do luong khéc trong hé quéc té SI.
1.4.2 Units of Measurement

The units of measurement for length are the metric system and other units of
measurement in the International System of Units (SI).
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CHUONG 2: THUYET MINH KY THUAT/CHAPTER 2:
TECHNICAL EXPLANATION
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CHUONG 2: THUYET MINH KY THUAT
2.1 Hé thong khir bui tinh dién (ESP)
2.1.1 Thong s6 thiét ké ESP
Céc mo ta dudi day cho hé thong ESP cho 1 t6

Sb lugng loc bui tinh dién: 2/1 16 hoi

Luu luong khoi vao ESP (ché do BMCR): VK = 1.642.000 m?hr
Nhiét d6 khoi thiét ké: 121°C

Nong d6 bui ddu vao ESP 16n nhét: Cv <37.600 mg/Nm?

Nong d6 bui ddu ra ESP 16n nhat: Cr < 20 mg/Nm? (Yéu cdu

thiét ké giai doan lira chon nha thau EPC dé dir phong trong truong hop thiét
bi xuéng cdp, hw héng chua kip sira chita)

Hiéu suat khir bui yéu cau (t6i thiéu): n>99,92%

Nong d6 bui dau ra dng khoi 16n nhat: Cr < 20 mg/Nm® (Quy dinh
cua QCVN 19:2024/BTNMT ap dung cho NMIND Qudng Ninh)

S truong loc bui: 16/1 10

Kich thirc co ban cia mot trudong:

+ Chiéu dai hiru ich: L >3 m; Truong 1;2:3,2m, Truong 3&4:3,5m

+ Chiéu rong hiru ich: R=19,2m;

+ Chiéu cao hitu ich: H = 15,06 m;

Khoang cach dién cuc phong va ling & 2 trudng (8 diy) dau: y= 0,225m
Khoang céach di¢n cuc phong va thu ¢ 2 truong (8 day) sau: y= 0,200 m

S6 luong bo dién cuc ling 2 trudng (8 diy) dau: 88 dién cuc (44 cho 1 bo)
S6 luong bo dién cuc ling 2 trudng (8 diy) sau: 100 dién cuc (50 cho 1 bo)

Thong s6 may bién ap chinh luu hién tai:

+ Loai: 1 pha;

+ S lugng: 16/1 10

+ Dién 4p dinh nhon: 110kV;

+ Dong di¢n dau ra: 1,2A;

+ Dién ap lam viéc: tr 35 — 72kV;

CHAPTER 2: TECHNICAL EXPLANATION
2.1 Electrostatic Precipitator (ESP) System

2.1.1 ESP Design Parameters
The following descriptions are for an ESP system for one unit:
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- Number of electrostatic precipitators: 2/1 boiler

- ESP flue gas inlet flow rate (BMCR mode): Vk = 1,642,000 m3/hr

- Design flue gas temperature: 1210C

- Maximum ESP inlet dust concentration: Cv < 37,600 mg/Nm3

- Maximum ESP outlet dust concentration: Cr < 20 mg/Nm3 (Design

requirement during EPC contractor selection phase to provide a contingency
in case of equipment degradation or damage that has not yet been repaired)

- Required dust removal efficiency (minimum): n > 99.92%

- Maximum chimney outlet dust concentration: Cr < 20 mg/Nm3 (Regulation

of QCVN 19:2024/BTNMT applicable to Quang Ninh Thermal Power Plant)
- Number of dust filter fields: 16/1 furnace

- Basic dimensions of a field:

+ Useful length: L >3 m; Fields 1 & 2: 3.2 m, Fields 3 & 4: 3.5 m

+ Useful width: R =19.2 m;

+ Useful height: H = 15.06 m;

- Distance between discharge and settling electrodes in the first two fields (8
rows): y = 0.225m

- Distance between discharge and collecting electrodes in the last two fields (8
rows): y = 0.200m

- Number of settling electrode sets in the first two fields (8 rows): 88
electrodes (44 per set)

- Number of settling electrode sets in the last two fields (8 rows): 100
electrodes (50 per set)

- Current rectifier transformer parameters:
+ Type: 1 phase;
+ Quantity: 16/1 furnace
+ Peak voltage: 110kV;
+ Output current: 1.2A;
+ Operating voltage: 35 — 72kV;
2.1.2 Phwong an ci tao hé¢ thong khir buyi tinh dién
1. Thay thé may bién ap hién tai bing may bién ap xung/chinh luu cao
tan
Thay thé toan b 16 may bién ap chinh luu thudng bang may bién 4p xung
hodc thay 16 may bién ap chinh luu thuong bang may bién 4p cao tan, hoac
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két hop ca may bién ap xung va may bién ap cao tan (cac truong dau dung
may bién ap cao tan, truong cudi dung may bién ap xung). Thong sO cia may
bién ap xung va cao tan tham khao nhu sau:

2.1.2 Electrostatic Dust Removal System Improvement Plan

1. Replace the existing transformers with pulse transformers/high-frequency
rectifiers

Replace all 16 conventional rectifier transformers with pulse transformers, or
replace all 16 conventional rectifier transformers with high-frequency
transformers, or combine both pulse and high-frequency transformers (high-
frequency transformers for the initial fields, pulse transformers for the final
fields). Reference parameters for pulse and high-frequency transformers are
as follows:

a. May bién ap chinh luu cao tin
Thong sb cu thé caa may bién ap chinh luu cao tan thay thé nhu sau:

Bdng 2.1.1: Théng s6 may bién dp chinh lwu cao tan

Chinh luu cao tan May bién ap xung
Dai chirc nang 0,85 — 1,1 Uganh dinh
Dai van hanh tai Pdanh | 0,95 — 1,1 Uganh dinn
dinh (380 V)
Hé s cong suat 0.9 (song sin chuan)

Thoi gian ngit dién ap | <100ms
16n nhét ma
khong khoi dong lai hé
diéu khién

Hiéu suét > 95% ¢ muc tai danh
dinh

Pau vao s trén bd diéu | 24 V AC/ DC, tai 20mA,

khién opto-coupler

Pau ra ro le trén bd diéu | 50 V AC/ DC, 1A hoic

khién 230V AC, 0.5A.
Trong lugng <600 kg
Dung dich lam mat Dau
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Nguon dién vao 3 pha | 380*2 V, 50 Hz, 180 A
Ngudn dién ra (cao ap 1 | 80 kV, 20 kHz, 1200mA
chiéu)

Nhiét d6 1am viéc -40 °C dén +40°C

Nhiét d6 lam viéc tdi da | +50°C

(khi giam 50% dong dau

ra danh dinh)

Do am khong khi lam | 100%

viée tbi da

Kiéu lam mat Chat 1ong/khi

Chuan EMC EN 55 011, IEC 61 000-
4-2, IEC 61 000-4-3,IEC
61 000-4-4, IEC 61 000-
4-5, IEC 61 000-4-6,
IEC61 000-4-8, IEC 61
000-4-11

Chuéan ha ap EN 50178, EN/IEC
61010-1

Cap d6 bao vé theo tiéu | 55

chuan EN/IEC 60529

Két ndi Mang Ethernet

Ta diéu khién dong co Riéng biét

CAp ngudn tir bo bién ap | Tuy chon

chinh luu cao tin trong

th dicu khién

dong co

Phin mém t&i wu hoa | OPOQ, OPOPT

Loc bui

a. High-frequency rectifier transformer

Specific parameters of the replacement high-frequency rectifier transformer
are as follows:

Table 2.1.1: High-frequency rectifier transformer parameters
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High-frequency rectifier Pulse transformer
Function Range 0,85 — 1,1 Unominal
Operating Range at Nominal | 0,95 — 1,1 Unominal
Voltage (380 V)
Power Factor 0.9 (standard sine wave)

Maximum Voltage Off Time | <100ms
Without  Restarting  the
Control System

Efficiency > 95% at rated load

Digital Inputs on the | 24 V AC/ DC, current 20mA,
Controller opto-coupler

Relay Outputs on the |50 V AC/ DC, 1A or 230 V

Controller AC, 0.5A.

Weight <600 kg

Coolant Fluid Dau

3-Phase Input Power 380*2V, 50 Hz, 180 A
Output Power (High Voltage | 80 kV, 20 kHz, 1200mA
DC)

Operating Temperature -40 °C to +40°C
Maximum Operating | +50°C

Temperature  (when  the
nominal output current is
reduced by 50%)

Maximum  Operating Air | 100%

Humidity

Cooling Type Liquid/air

EMC Standard EN 55 011, IEC 61 000-4-2,
IEC 61 000-4-3,IEC 61 000-4-
4, |IEC 61 000-4-5, IEC 61
000-4-6, IEC61 000-4-8, IEC
61 000-4-11

Low Voltage Standard EN 50178, EN/IEC 61010-1

Protection Level according | 55
to EN/IEC 60529 Standard

Connection Ethernet network
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Motor Control Cabinet Separate

Power Supply from the High- | Option
Frequency Rectifier
Transformer in the Motor
Control Cabinet

Motor Optimization Software | OPOQ, OPOPT
Dust Filter

b. May bién ap xung

May bién ap kich xung hoat dong dya trén nguyén 1y kich xung dién ap cho
dong dién DC 6n dinh. M4y bién 4p s& cap 1 mic dién ap DC Ién cuc phong.
Theo chu ki, bo kich xung s& kich 4p 1én dén 80kV bo sung vao dién ap DC,
nang tong murc dién ap c6 thé 1én dén 140kV. Tan sb kich xung c6 thé 1én dén
100Hz, m&i mot xung s& duoc kich trong thoi gian rat ngan 75pus, c6 thé loc
1&n dén 80% bui siéu min PM2.5.

Dién ap DC déau ra: 80-140 kV
Dong dién DC dau ra: 1000 mA
Dién ap dinh dau ra: 140 kV
Bang 2.1.1: Bang théng s6 ki thudt mdy bién dp xung

Pién 4p dau vao 3x 380/400/415V +/-10 %
Dién 4p dau vao may bién 4p xung | 60 kV DC

Tan sb dién 4p dau vao 50 /60 Hz +/-5 %

Dong dién dau vao 142/135/130 A

Cong suat dau vao 93 kVA

Dién ap “DC” dau ra 80-140 kV DC

Dong dién “DC” dau ra 1000 mA

Dién ap xung dinh muc 80 kV

Dién ap dinh 140 kV

Do rong xung 80-90 us

Hiéu suat > 94%

Mirc d6 bao vé CC IP31/ MP tank IP65
Dai nhiét d6 hoat dong -40 ... +40 C (option +50 C)
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Ung dung vai khoi Khoi c6 dién tro suat vira va lén

Khéi luong 1900 kg

Ghi chii: Cdc théng s6 trén tham khdo ¢ giai doan TKCS, théng sé chinh xdc

sé duoc xac dinh ¢ giai doan lva chon nha cung cd'p thiét bi
b. Pulse Transformer

Pulse-triggered transformers operate on the principle of voltage pulse
triggering to stabilize DC current. The transformer supplies a DC voltage
level to the discharge electrode. Periodically, the pulse triggering will boost
the voltage up to 80kV, adding to the DC voltage, raising the total voltage
level to up to 140kV. The pulse triggering frequency can reach 100Hz, with
each pulse triggered for a very short time of 75us, capable of filtering up to
80% of PM2.5 ultrafine dust.

Output DC voltage: 80-140 kV

Output DC current: 1000 mA

Output peak voltage: 140 kV

Table 2.1.1: Pulse transformer technical specifications

Input voltage 3x 380/400/415V +/-10 %/60kVDC
Input voltage frequency 50 /60 Hz +/-5 %

Input current 142/135/130 A

Input power 93 kVA

Output DC voltage 80-140 kv DC

Output DC current 1000 mA

Rated pulse voltage 100 kv

Peak voltage 140 kV

Pulse width 80-90 us

Power factor >94%

Protection level CC IP31/ MP tank I1P65
Operating temperature range -40 ... +40 C (option +50 C)
Applications with induced draft Induced draft has medium to high resistivity.
Weight 1900 kg

Note: The above parameters are for reference at the preliminary design stage;
the exact parameters will be determined during the equipment supplier
selection stage.
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2. Hé thong diéu khién va giam sat

Phan mém diéu khién hé théng loc bui tinh dién can nang cip tich hop céc

chtrc nang phan mém tién tién:

- Chuc ning t6i wu héa diém hoat dong EPOQ (OPTIMUM OPERATION
POINT)

- Chirc nang diéu khién bua go tiét kiém nang luong PCR (Power reduction
Rapping software),

- Chtic nang t8i wu hoéa do duc cua khoi thai OOPT.

- Céc thong s6 co thé dugc tdi wu hoa va g 18i theo cac diéu kién van hanh
quy trinh khac nhau cta nha may. Pam bao ngudn dién tan s cao hoat dong &
diéu kién tét nhat.

- Giao dién ngudi-may va hé thdng may tinh chu c6 thé theo ddi trang thai
hoat dong cia may loc bui tinh dién theo thoi gian thuc va tg dong thuc hi¢n
t6i uu hoa diéu khién hop 1y dya trén cac thong s6 van hanh dya trén hé thong
phén mém chuyén gia dé dat dugc hoat dong t6i uu cta may loc bui tinh dién.
- Giao dién truyén théng Modbus TCP/IP mé.

- C6 chirc nang giam st va diéu khién tir xa

- Tét ca cac thong sb ciia bd diéu khién déu c6 thé truy cap dugc.

- D& dang diéu hudng giita cac chirc nang logic trong bd diéu khién

- Cai dit bo diéu khién c6 thé duoc luu va khoi phuc dé dang

- Dit lidu duong cong VI dugc luu trit trong co sé dit liéu dé phan tich lich
su.

- Tuy chon tim kiém dé thu thap dir liéu duong cong V1.

- C6 thé tim kiém tro gitp can thiét ma khong can thoat khoi ing dung.

-S4 liéu thong ké cung cap thong tin chi tiét vé thoi gian hoat dong, viée sir
dung bd gd, phan bo gi61 han hién tai, danh sach canh bao hang dau.

- Chuc ning Oscilloscope véi cac kich hoat cho cac tinh hudng cy thé

- Puoc xdy dung theo xu huéng (Trend) dé ting cudng truc quan hoa hoat
dong van hanh.

- Thu thap va xur ly dit li¢u nhanh chéong.
2. Control and Monitoring System

The electrostatic precipitator control software needs to be upgraded to
integrate advanced software functions:

- Optimal Operation Point (EPOQ) optimization function
- Power Reduction Rapping software (PCR) function
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- Flue Gas Opacity Optimization (OOPT) function.

- Parameters can be optimized and debugged according to different plant
process operating conditions. Ensuring the high-frequency power supply
operates under optimal conditions.

- The human-machine interface and host computer system can monitor the
operating status of the electrostatic precipitator in real time and
automatically perform rational control optimization based on operating
parameters using expert software to achieve optimal electrostatic precipitator
operation.

- Open Modbus TCP/IP communication interface.

- Remote monitoring and control functionality

- All controller parameters are accessible.

- Easy navigation between logic functions within the controller
- Controller settings can be easily saved and restored

- VI curve data is stored in the database for historical analysis.
- Search option to retrieve VI curve data.

- Needed help can be searched without exiting the application.

- Statistics provide detailed information on uptime, percussion usage, current
limit allocation, and top alert lists.

- Oscilloscope function with triggers for specific scenarios

- Built according to trends to enhance operational visualization.

- Fast data collection and processing.

3. Cac dién cuc phong va gia treo dién cuc

- Toan bo cac day dién cuc phong cua ESP s& dugc thay méi bang dién cuc
phong c6 dang thanh gai cho 3 truong dau (12 ddy) va day xoan/Id xo cho
01 truong (4 day) cudi . Cac dién cuc phong duoc ghép dudi dang khung to
hop, tao thanh cac khdi cho timg truong, duoc ndi véi dién cuc am va treo
trén cac st cach dién cao ap.

- Vat liéu ché tao dién cuc phong dang xoan 1a inox 904L hoic twong duong.
Vit liéu ché tao dién cuc phong cé dang thanh gai la thép SS400 hoic
tuong duong.

- Thiét ké, cai tao cac dam treo dién cuc bao dam d6 linh dong khi chiu tac
d6ng cua bua gd giil bui trén co sé tan dung lai cac dam treo cii. B6 khung
cuc phong sé& duoc to hop dudi mat dat (Kich thuéc hinh hoc, kich thudc
duong chéo va do phang s& dugc dam bao). Bé gia do cuc phong, thanh
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treo, bo phan git cling dugc lap ghép trudc. Khung cuc phong sau d6 duoc
nang lén toi vi tri 1ap dat bang cach s dung can cau. Sau dé, khung cuc
phong sé& duoc treo trén dng 16t st cach dién va ¢ dinh chic chin bing cac
bu 16ng, dai bc.

Dién cuc phong thanh gai mdi Dién cuc phong thanh gai cl

Hinh 2.1.1: Dién cuc phdong thanh gai thay mai va ci
3. Discharge Electrodes and Electrode Mounts
- All ESP discharge electrode wires will be replaced with spiked discharge
electrodes for the first three fields (12 rows) and coiled/spring wires for the
last field (4 rows). The discharge electrodes are assembled in a frame,
forming blocks for each field, connected to the negative electrode and
suspended on high-voltage insulators.

- The material for the coiled discharge electrodes is 904L stainless steel or
equivalent. The material for the spiked discharge electrodes is SS400 steel
or equivalent.

- The electrode suspension beams will be designed and modified to ensure
flexibility when subjected to the impact of the dust-removing hammer,
based on reusing the old suspension beams. The discharge electrode frame
will be assembled underground (geometric dimensions, diagonal
dimensions, and flatness will be ensured). The electrode support base,
suspension rod, and retaining components will also be pre-assembled. The
launch frame is then lifted to the installation position using a crane.
Afterward, the launch frame is suspended from the ceramic insulator
bushing and securely fastened with bolts and nuts.
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Dién cuc phong thanh gai méi Dién cuc phong thanh gai cl

Figure 2.1.1: New (left) and old (right) spiked discharge electrodes

4. Cac dién cure thu va gia treo dién cuc

- Toan bo cac tAm dién cuc thu cua ESP s& duoc thay méi bang cc dién cuc
thu nay c6 két cau dang tim loai chir ¥ duoc 1am bang thép SPCC can u
ngudi, ngadm dau (ASTM 366 ) va day >1,25 mm, dugc ndi véi cuc duong
va nbi dat dé xa cac ion duong xubng dat, tranh hién twong xuat hién vang
quang nguoc lam bui bi trung hoa va bay tré lai dong khi.

- Pién cuc thu 1a cac tim dang song nham muc dich:
Pam bao dd ctng virng 16n nhat chiu dugce luc xung do bua gd trong ca
diéu kién nhiét do dugc tang 1€n vai chi phi vat liéu nhé nhat.
Giam tdi da lugng bui cudn theo khi vi co phﬁn che khi dong hoc.

- Thiét ké, cai tao cac dam treo dién cuc bao dam d6 linh dong khi chiu tac
dong cua baa gd gitl bui trén co s tan dung lai cac dam treo cii. Trong ldc
lip dung gia d& treo tim cuc thu, phai dam bao rang duong tdm cua bo
phan moc treo cuc thu trung véi duong tdm cua hai gia treo cuc phong don
lién ké.
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Hinh 2.1.2: Hinh dang tam dién cuc thu méi

4. Collecting Electrodes and Electrode Mounts

- All collecting electrode plates of the ESP will be replaced with new
collecting electrodes of the type Y, made of cold-rolled, oil-immersed
SPCC steel (ASTM 366) with a thickness of >1.25 mm, connected to the
anode and ground to discharge positive ions to the ground, preventing the
appearance of back-flare that neutralizes dust and causes it to re-enter the
gas stream.

- The collecting electrodes are wave-shaped plates for the following
purposes:

- Ensuring maximum rigidity to withstand the impact force of the hammer
even under increased temperature conditions with the lowest material cost.

- Minimizing the amount of dust carried by the gas due to the aerodynamic
shielding.

- Designing and modifying the electrode suspension beams to ensure
flexibility when subjected to the impact of the dust-shaking hammer, based
on reusing the old suspension beams. When assembling the collector pole
mounting bracket, ensure that the centerline of the collector pole hook
aligns with the centerline of the two adjacent single discharge pole
mounting brackets.

Vién Nang lugng/Institute of EnergyTrang/page 15/178 :'E



CONG TY CO PHAN NHIET PIEN QUANG NINH

DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH

QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report
Chuong 2: Thuyét minh k¥ thuat/Chapter 2: Technical Explanation

Figure 2.1.2: Shape of the new collecting electrode plate
5. Thiét bi cach dién

- Cac bo cach dién cua loc bui tinh dién s€ dugc thay mai. Cac bd cach dién
phai duoc ldp dat o trong hop bén ngoai dong khi véi cac bién phap nhim
giit cho ching khdng bi bui ban. Bac biét phai giir sao cho nhiét do bé mat
cac bo phan cach dién phai cao hon diém dong suong.

- Cac ngan dit st cach dién s& duoc trang bi hé théng thong gid nong dé dé
phong st cach dién bi v&. Hé théng nay bao gom bo say khéng khi dung
dién, quat c6 mé to, bo loc dau vao va cac dng phan phdi. Mét nhiét ké kém
theo cac cdng tic diéu chinh, dé bdo hiéu nhiét do van hanh cao va thap,
thong béo quat hoic bo sdy bi hu hong, s& duoc dit trén duong dng dan.

- Céc bo cach dién c6 bo sy khi khai dong loc bui tinh dién va trong mot sb
truong hop khéc ¢6 yéu cau.

- Céc bo cach dién cua dién cuc phong va co ciu rung gb cua chung 1a dic

biét quan trong vai cac loc bui tinh dién. Céc bd cach dién 1am bang su.

- St truc cach dién cta co ciu rung gb bao gém than biang st va cac dau ndi
bang kim loai & ca hai dau.

- Bé& mit cach dién duoc trdng men mau nau hoic mau trang, bo phan kim
loai dugc son chdng an mon. St truc duoc ché tao phd hop véi tiéu chuan
IEC 60168, JIS C3801, JIS C3802, .... Nhiét @6 lam viéc toi 400°C, dién ap
lam viéc tir 110kV dén 120KV, tai trong xoan khéng nho hon 1000 Nm.

- St d& duoc sir dung nhu 1a cach dién cao ap dé d& cac dién cuc trong hé
thdng loc bui tinh dién. Gém 3 loai: hinh try, hinh ndn va céc hinh dang dic
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biét khac. Str d& rong duoc 1am bang gdm trang men mau trang hoic nau
trén bé mat ca trong va ngoai. St d& duoc ché tao phu hop véi tiéu chuan
IEC 60233, JIS C3801, JIS C3802, .... St d& cO thé chiu dwoc nhiét do 1am
viéc t6i 400°C dién ap lam viéc (Withstand voltage) tir 110kV dén 120kV
va kha nang chiu nén khong it hon 500kN
5. Insulating Equipment
- The insulators of electrostatic precipitators will be replaced. The insulators
must be installed in a housing outside the airflow with measures to keep them
free from dust. In particular, the surface temperature of the insulators must be
kept above the dew point.
- The insulator housings will be equipped with a hot air ventilation system to
prevent insulator breakage. This system includes an electric air dryer, a
motorized fan, an inlet filter, and distribution ducts. A thermometer with
control switches, to indicate high and low operating temperatures and to
signal fan or dryer failure, will be placed on the duct.
- Insulators with a heating element are used during the start-up of the
electrostatic precipitator and in other cases where required.
- The insulators of the discharge electrodes and their vibration-tapping
mechanisms are particularly important for electrostatic precipitators. The
insulators are made of porcelain.
- The insulating bushing of the vibrating mechanism consists of a ceramic
body and metal connectors at both ends.
- The insulating surface is glazed brown or white, and the metal parts are
coated with anti-corrosion paint. The bushings are manufactured in
accordance with IEC 60168, JIS C3801, JIS C3802, etc. Operating
temperature up to 400°C, operating voltage from 110kV to 120kV, torsional
load not less than 1000 Nm.
- Support bushings are used as high-voltage insulators to support electrodes
in electrostatic precipitator systems. They come in three types: cylindrical,
conical, and other special shapes. Hollow support bushings are made of
glazed ceramic, white or brown on both the inside and outside surfaces.
Insulators are manufactured in accordance with IEC 60233, JIS C3801, JIS
C3802, etc. They can withstand operating temperatures up to 400°C,
operating voltages (withstand voltage) from 110kV to 120kV, and a
compressive strength of not less than 500kN.

6. Hé thong buia gé cac dién cwe va tam phén phdi khéi dau vao
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Thiét ké, cai tao m&i hé thé)ng bua gd rung gill bui cia cac di¢n cyc thu va
dién cuc phong theo khoang cach mai xéc lap, tang do linh hoat cua cac dau
btia. Cai tao cac de bua, dinh ctr khoang dao dong an toan cua cac dién cuc
trong trudngloc bui (trén co s& tan dung lai san két ciu cil).

(Hé théng bua gd kiéu thang dimg va kiéu ngang dé dugc xem xét trong giai
doan lya chon nha thau cung cép thiét bi)

6. Electrode and Inlet Smoke Dispensing Hammer System

Design and redesign the vibrating hammer system for shaking the collecting
and discharging electrodes at newly established distances, increasing the
flexibility of the hammer heads. Redesign the hammer anvils and define a safe
oscillation range for the electrodes in the dust filter field (reusing the old
structural floor).

(Both vertical and horizontal hammer systems will be considered during the
equipment supplier selection phase)

7. Vo6 bo lgc bui tinh di¢n

Theo két qua khao sat vo loc bui hién tai sau thoi gian lam viéc lau dai & moi
truong khac nghiét da bi hu hong. Qua trinh théo d thiét bi bén trong loc bui
cling s& 1am hu hong 16p vo nay. Vi vay, vo loc vui s& duoc thiét ké thay méi
dé dong bd va dam bao ESP van hanh tin cy 6n dinh.

7. Electrostatic Dust Filter Housing

According to the survey results, the current dust filter housing has been
damaged after prolonged operation in harsh environments. The process of
disassembling the internal components of the dust filter will also damage this
housing. Therefore, the dust filter housing will be replaced to ensure
compatibility and reliable, stable operation of the ESP.

8. B6 sung bd loc duc 16
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B sung bo loc duc 16 (Perforated Filters - PF) phia sau mdi hang tim thu bui
Cathode Electrode (CE) trong cac truong dién trudng. Cac bo PF s& dugc lap
dit phia sau tat ca cac hang tim CE trong truong dién 2 va 3. PF 1a cac tim
loc dic biét duoc ché tao tir thép khong gi chira ham lwong mangan cao (SS -
high Mn), gitp thu gom bui bi cuén trd lai ludng khi. Chung duoc lap dat nhu
cac tim CE bo sung, treo phia sau mép sau cua tim CE hién tai, nim vudng
g6c voi dong khi.

Aixrflow -

A A A Bk A A e e At N
M o o o el e W S e e

et o A A e

Hinh 2.1.3: Tam PF

Chtrc nang cua PF:
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PF c6 kha nang thu gilr bui thoat ra hodc quét qua bé mit tim CE, dic biét
trong qué trinh gd rung tim CE (CE rapping), gilp giam phat thai bui hiéu
qua.
Céac tam PF duoc lam sach bang bua gd dién (ESI rappers) lap trén mai hé
théng ESP, hoat dong theo chu ky.
Bo g6 ESI nay duoc diéu khién boi bo diéu khién gd rung (Rapper Controller).
Uu diém cua viéc sir dung PF:
+ Tang khoang 30% dién tich thu bui cia ESP, gilp nang cao hiéu suat
loc bui.
+ Chiju nhiét d6 cao va chéng mai mon bui tét.
+ Hoat dong nhu mot thiét bi phan phéi khi, cai thién dong khi qua ESP.
+ Cho phép khi di qua dé dang ma khong 1am ting ton that ap suat tong
thé ciia ESP.
+ Dé dang vé sinh bui nho cac thiét bi g0 rung doc lap.
+ Thoi gian cai tao ESP ngan, thuan tién trong qua trinh nang cap
8. Add Perforated Filters

Add perforated filters (PFs) behind each row of cathode electrode (CE) dust
collectors in electric fields. PFs will be installed behind all rows of CE in
electric fields 2 and 3. PFs are special filters made from high-manganese (SS)
stainless steel, which collect dust that is recirculated back into the airflow.
They are installed as additional CEs, suspended behind the rear edge of the
existing CE, perpendicular to the airflow.
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Figure 2.1.3: PF panel

Functions of PF:

PF is capable of capturing dust escaping or sweeping across the surface of
CE panels, especially during CE panel rapping, effectively reducing dust
emissions.

PF panels are cleaned by electric rappers (ESI rappers) mounted on the roof
of the ESP system, operating in cycles.

This ESI rapper is controlled by a Rapper Controller.
Advantages of using PF:

+ Increases the dust collection area of the ESP by approximately 30%,
improving dust filtration efficiency.

+ Withstands high temperatures and has good dust abrasion resistance.
+ Acts as an air distribution device, improving airflow through the ESP.

+ Allows air to pass through easily without increasing the overall pressure
loss of the ESP.

+ Easy dust cleaning thanks to independent rapper devices.
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+ Short ESP renovation time, convenient during upgrades.

2.1.3 Két qua sau cai tao, ning cip
Sau khi cai tao nang cap cac may bién ap xung va thay thé cac thiét bi cua hé
thong loc bui nhu trén, h¢ thong ESP cia NMND Quang Ninh sé dat dugc két
qua nhu sau:

Bang 2.1.2: Tong hop két qud sau khi cdi tao hé thong ESP

Thong so Pon vi Sau cai tao

Nong d6 bui sau ESP (Yéu cdu thiét
ké giai doan lya chon nha thau
EPC dé dy phong trong trwong hop | mg/INm3 (@6%0) <20
thiét bi xudng cdp, hw hong chwa
kip sira chira, hodc sy c6 FGD)

Hiéu suat kht bui sau cai tao % > 99,92

Nong d6 bui phét thai tai ong khoi

(Quy dinh cua QCVN mg/Nm? (@6%0) <20
19:2024/BTNMT ap dung cho
NMND Quang Ninh)

(Tinh toan hiéu sudt va néng do bui sau khi cai tao ESP xem phdn Phu luc)
2.1.3 Results after renovation and upgrading

After renovating and upgrading the pulse transformers and replacing the dust
filter system equipment as described above, the ESP system of Quang Ninh
Thermal Power Plant will achieve the following results:

Table 2.1.2: Summary of results after ESP system renovation

Parameters Unit After renovation

Dust concentration after ESP (Design
requirement during the EPC contractor
selection phase to provide for contingency mg/Nm® (@6%0-) <20
in case of equipment degradation,
damage not yet repaired, or FGD failure)

Dust removal efficiency after renovation % > 99,92

Dust emission concentration at chimney mg/Nm® (@6%0-) <20

(For calculations of performance and dust concentration after ESP
renovation, see Appendix)
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2.1.4 Téng hop khdi lwong thiét bi chinh thay méi
Toan bd thiét bi vat tu chinh phuc vu viéc cai tao ESP cua (01) mot td may
duoc liét ké trong bang sau:

Bang 2.1.3: Tong hop khéi lwong thiét bi cdi tao hé thong ESP cho (01) mét t6

may
STT | Tén Thiét bj Pon vi tinh | S lwong

H A r r A r m 7

1 (3]3 ‘t,)() mily may bién ?p xung/may B 16
bién ap chinh luu cao tan

2 | Hé théng diéu khién méi tich hop B Tron bd
ETU thiét bi dau cubi Ethernet cim
tay dé giam sat va thiét 1ap cdu hinh A A

3 ERTN S 1N | A 1A Bo Tron bo
may bién ap. Bi kém cung h¢ thong
diéu khién may bién ap xung
Phy kién ldp dat may bién 4 t

4 Au ién lap dat may bién ap xung tron Bo Tron b
bo

5 | Ong dan cao ap (6ng thanh cai) Bo Tron bo

6 | Str cach di¢én cao ap chiu dién phu hop Bo 64

7 | Truc cach dién Bo 16
Ta dién lap cac thiét bi diéu khién dong

8 | cat ciia ESP, giao dién v6i may bién ap Tu Tron bo
xung
Ta bo sdy st d& (JB-1A, JB-2A, JB-3A, 7

9 Ta 16
JB-4A) (1x4kW)

11 | Ta bo siy st truc (JB) (1x4kW) Ta Tron bd

12 Tfl diéu khién dong cit tai chd cho cac Tu Tron b6
dong co
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13 | Bo sdy st d& cach dién 380V , 1kW Bo 64

14 | B sy truc cach dién 380V , 1kW Bo 16

15 Bo cong téc.mang Ethernet Fiber Optic b Tron b6
Ethernet Switch

16 | Bo cong tac ndi dat bo 16
Bo hién thi va diéu khién qua mang

17 ' ' i b 4
Ethenet ETU ®
Bo giam tdc gd dan chia khoi dau vao Tron bd

18 | loc bui hop bo véi dong co xoay chiéu Bo
380V/370W

Lo |BO gidm tbc gd dién cuc ling hop bod B Tron bd

5 )

vo1 dong co xoay chiéu 380V/370W '

20 B6 giam tbe g0 dién cuc phong hop bo BS Tron bd
vGi dong co xoay chiéu 380V/370W i

21 Hé thdng bua rung gd dan chia khoi dau Thn )
vao

22 | Hé théng chia khoi dAu vao, diu ra Bo Tron bo

23 | Gid treo dién cyc phong Tan Tron bo

24 | Gia treo dién cuc thu Téan Tron bo
bién cuc phéng gai thép SSC40/tuong P

25 . Tan 7
duong (truong 1-3)

26 bi¢n c1:1’c phong diy xodn inox 904L/10 Thn 15
X0 (truong 4)
Pién cuc thu bang thép can u ngudi

27 | SPCC (ASTM 366 hoac tuong duong) Tan 271,120
day 1,25mm, dang chit ¥
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Chiéu dai truong 1;2: 3,2m

Chiéu dai truong 3;4: 3,5m

Truong 1&2: 6x88x2=1056 tam.
Truong 3&4: 7x100x2=1400 tdm
KT thanh pham:(15x0,5x0,00125)m
KT phing: (15x0,75x0,00125)

KL:(15 x 0,75 x 0,00125 x7850) x 2456
= 271,120 tin

28 | Hé thong rung gé cuc thu Tan 7

29 | Hé thong rung gd cuc phong Tan 6

30 | Tam PF Tam 96

31 H¢ théng btia go dién (ESI rappers) lam Ht 24
sach tam PF

2 V6 loc bui tinh dién (thép tdm, boc bao ] Tron b

on...)

2.1.4 Summary of the volume of main equipment to be replaced

All main equipment and materials serving the ESP renovation of (01) a unit
are listed in the following table:

Table 2.1.3: Summary of the volume of equipment for ESP system renovation
for (01) a unit

No. | Equipment name Unit Quantity

Integrated pulse transformer/high-frequency
1 | rectifier transformer system Set 16

New integrated control system
g y Set Complete set

ETU handheld Ethernet terminal for
transformer monitoring and configuration.
Included with the pulse transformer control
system

Set Complete set
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Complete pulse transf installati

4 omple (_a pulse transformer installation Set Complete set
accessories
High-voltage conduit (busbar

5 g g ( ) Set Complete set
Suitable high-voltage insulators

6 gn-vottag Set 64
Insulator shaft

7 Set 16
Electrical cabinet for installing ESP switching

8 control  devices, interface with pulse Cabinet Complete set
transformer
Insulator support heating cabinet (JB-1A, JB- .

9 Cabinet 16
2A, JB-3A, JB-4A) (1x4kW)
Insulator shaft heating cabinet (JB) (1x4kW)

11 Cabinet Complete set

12 | Local switching control cabinet for motors Cabinet Complete set
380V, 1kW insulator support heating unit

13 PP d Set 64
380V, 1kW insulator shaft heating unit

14 J Set 16
Fiber Optic Ethernet Switch

15 set Complete set
Grounding switch

16 g set 16
Ethernet display and control unit ETU

17 by set 4
Intake smoke splitter gearbox with 380V/370W Complete set

18 Set
AC motor

19 Electric collector electrode gearbox with Set Complete set
380V/370W AC motor

20 Electrode knocking reduction unit integrated Set Complete set
with 380V/370W AC motor
Vib i

21 | ibratory ham_mer system for knocking down Tons 5
inlet smoke splitter
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92 Inlet and outlet smoke splitter system Set Complete set
Discharge electrode holder

23 Tons Complete set
Receiving electrode holder

24 Tons Complete set
SSC40/equivalent  steel spiked discharge

25 . Tons 7
electrode (fields 1-3)
904L  stainl teel iled ire/spri

26 _ stainless s e_e coiled  wire/spring Tons 15
discharge electrode (field 4)
Collecting electrodes made of cold-rolled
annealed steel SPCC (ASTM 366 or
equivalent), 1.25mm thick, in the shape of a Y
Field length 1 & 2: 3.2m
Field length 3 & 4: 3.5m
Fields 1 & 2: 6 x 88 x 2 = 1056 plates.

27 ] Tons 271,120
Fields 3 & 4: 7 x 100 x 2 = 1400 plates
Finished product dimensions: (15 x 0.5 x
0.00125)m
Flat dimensions: (15 x 0.75 x 0.00125)
Weight: (15 x 0.75 x 0.00125 x 7850) x 2456 =
271.120 tons
Collector vibration system

28 y Tons 7
Discharge vibration system

29 9 y Tons 6
PF panel

30 P panel 96
Electrostatic precipitator (ESI) rakers for

31 . Icprecipt (ESD set 24
cleaning PF panels
El i ipi housi I pl

32 |F ectro.statlc pretlzlpltator ousing (steel plate, et Complete set
insulation wrapping...)

2.1.5 Thong so hé thong ESP sau cai tao
- Sb luong set loc bui tinh dién: 2 /110 hot

- Luu luong khéi vao ESP (ché 6 BMCR):

VK = 116,25 Nm?/s
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- Nhiét d6 khoi thiét ké 121°C
- Nong dd bui dau vao ESP: Cv < 37.600 mg/Nm?3
- Nong d¢ bui dau ra ESP: Cr < 20 mg/Nm3 (Yéu cau

thiét ké giai doan lira chon nha thau EPC dé dir phong trong truong hop thiét
bi xuéng cdp, hw héng chua kip sira chita)

- Hiéu suat khir bui yéu cau (tdi thiéu): n>99,92%
- Nong d6 bui phat thai tai dng khoi: Cr < 20 mg/Nm?
- S truong loc bui: 16/1 to may

- Kich thtrc co ban cua mot truong:

+ Chiéu dai hitu ich: L>3m;
+ Chiéu rong hitu ich: R=192m:
+ Chiéu cao hitu ich: H = 15,06 m.
- Thong s6 may bién ap xung twong duong:
+ Loai: kich xung
+ Ngudn dién vao: 3x 380/400/415V +/-10 %/vao MBA xung 60 kVDC
+ Ngudn dién ra: 80-140 kV DC /1000mA
+ Hiéu suat: >97%

- Thong s6 may bién ap chinh luu cao tan:

+ Loai: Cao tan

+ Nguén dién vao: 3 pha, 380+2V, 50Hz, 180A
+ Nguon dién ra: 83*2kVdc/1200mA

+ Tan s6 bam xung: 25kHz

+ Hiéu suat: > 95% 6 tai danh dinh

2.1.5 ESP System Parameters After Renovation
- Number of electrostatic precipitator sets: 2 / 1 boiler
- ESP inlet flue gas flow rate (BMCR mode): Vk = 116.25 Nm3/s
- Design flue gas temperature: 1210C
- ESP inlet dust concentration: Cv < 37,600 mg/Nm3

- ESP outlet dust concentration: Cr <20 mg/Nm3 (Design requirement during
EPC contractor selection phase to provide a contingency in case equipment
degradation or damage occurs before repair)

- Required dust removal efficiency (minimum): n > 99.92%
- Chimney emission dust concentration: Cr < 20 mg/Nm3
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- Number of dust filter fields: 16 / 1 unit

- Basic dimensions of a field:

+ Useful length: L > 3 m;

+ Useful width: R = 19.2 m;

+ Useful height: H = 15.06 m.

- Equivalent pulse transformer specifications:

+ Type: Pulse-triggered
+ Input voltage: 3x 380/400/415V +/-10%/into 60 kVDC pulse transformer
+ Output voltage: 80-140 kV DC /1000mA
+ Efficiency: > 97%
- High-frequency rectifier transformer specifications:
+ Type: High-frequency
+ Input voltage: 3 phase, 380£2V, 50Hz, 180A
+ Output voltage: 83+2kVdc/1200mA
+ Pulse chopping frequency: 25kHz
+ Efficiency: > 95% at nominal load
2.1.6 Giai phap ky thuit bo sung
1. Lap dat thém truong thir 5
bé nang cao hi¢u suét va c6 du phong truong hop 1 hodc 2 truong ESP bi su
c0, c6 the lap dat thém truong tht 5 dé nang cao hi€u suat khir bui, trudong thi
5 s€ ¢o chiéu dai khoang 3-5 m.
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Hinh 2.1.4-2: Loc bui tinh dién logi di chuyén (MEEP-Moving electrostatic

Precipitator)?

1 Ngudn: https://iopscience.iop.org/article/10.1088/1755-1315/121/5/052024/pdf
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2. Lap dat set thu hoi nhiét
a. Théng sé dau vao thiét ké:

Théong s dau vao chinh cua set trao ddi nhiét dng chan khong:

STT | Thong sé Pon vi 01 t6 may 300MW
1 [S6 lwong set trao do6i| Set 4
nhiét

2 Dang bé mit chiu nhiét / Ong nhiét chan khdng vay
rang cua

3 Luu lwong khi thai mi/h 1.609.000

4 Nhiét do khoi dau vao °C 121-140

5 Nhiét do khoi dau ra °C 95

6 Bién d6 giam nhiét °C 26-45

7 Luong nudc tuan hoan t/h >350

8 Giam &p suat khi thai Pa <300

9 Toc do dong khi thai m/s 10

b. Phuong an ky thuat
Phuong 4n cong nghé cu thé nhu sau:

1) Lap dat set trao d6i nhiét dng chan khong (Ong nhiét chan khéng vay
ring cua) O Vi tri 6ng khoi nam ngang phia trude dau vao set loc bui tinh
dién, bo sung hé thong duong dng nudce lam maét va hé thong diéu khién
tuong Gmg. Xét dén viéc du luong cot ap cua bom nudce ngung ban dau cua
t6 may khong du, hé théng duong éng nude 1am mat duoc bd tri thém hai
bom ting ap nudc ngung (bién tan, mot bom hoat dong, mot bom dy
phong). Phia nudc cua set trao doi nhiét dugc ndi tiép voi hé thong nudc
ngung cta 10 hoi ban dau. Mot phan nude ngung duoc dan tir dau ra set gia
nhiét, sau khi hoa 1an véi nude tuan hoan nhiét do cao ¢ dau ra set trao doi
nhiét va duoc ting ap bang bom ting ap nudc ngung, nd di vio set trao doi
nhiét ng chan khong dé trao d6i nhiét, 1am cho nhiét do dau vao cua set
loc buyi tinh dién giam tir 121°C -140°C xuéng khoang 95°C.

2) Ong nhiét 1a mot set phan trao doi nhiét siéu dan, c6 thé nang cao hiéu suat
trao d6i nhiét cua set trao d6i nhiét, dong thoi tach biét hai moi truong trao
d6i nhiét, ngay ca khi 6ng dan nhiét bi mai mon, moi trudng trao d6i nhiét
& ca hai bén cua 6ng dan nhiét ciing khong bi rd ri hoa lan, dat duoc vu
diém khong ro ri nude lam mat, dam bao an toan cho cac thiét bi phia trudc
va sau set trao doi nhiét.

Vién Nang lugng/Institute of EnergyTrang/page 31/178 z'E

AN LW



CONG TY CO PHAN NHIET PIEN QUANG NINH
DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report
Chuong 2: Thuyét minh k§y thuat/Chapter 2: Technical Explanation

Khi

Nwoc lam mat ra

===

(Nhiét ra)

Ong bao vé

Mat ngung tu
(Mat ngumg tu) Y

_ _
Nwoe Iam mat vao

(Boan cach niic) N

¢ | 4| Chatlong bay hoi
(Mat bay hoi) dwroi tac dong cla
] nhiét

Khi thai

(Nhiét vao) Chat Iong

Hinh 2.1.5: Ong nhiét chdn khéng siéu dan

3) Nudc ngung nong 1én thong qua trao doi nhiét va quay tro lai dau vao set
gia nhiét s6 5 cua thiét bi (Xem hinh 2.2).

4) Puong ong chinh nude ngung tu phia nudc va duong éng nudc hdi duoc
trang bi nhém van diéu chinh dong chay va hé thong tuan hoan nudc nong.
Ty theo phu tai cua thiét bi va cac diéu kién nhiét d6 khi thai khac nhau,
cd thé diéu chinh nhiét d6 khoi dau ra cua set trao d6i nhiét dng nhiét chan
khong & nhiét 46 khoang 95°C thong qua diéu chinh luong nude di vao set
trao doi nhiét dng chan khong.

5) Mdi dau vao phia nudc cia set trao doi nhiét ong chan khong duoc trang bi
mét nhom van diéu chinh tu dong. Khi nudc ngung di vao tirng set trao doi
nhiét tir dng chinh, téc d6 dong chay c6 thé dugc diéu chinh bang do mo
van dau vao cua set trao doi nhiét. Néu c6 sy sai léch vé nhiét o khoi ciing
c6 thé diéu chinh bang do ma van cach ly mé-dun.
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LIt [ | L1 | 11 | Tk

Bo trao ddi nhiét ||| | | T
dng chan khong méi

[’ L ul A W u 0 mn w g W)
mER AN M ""\\'/—“' :“-':4 3 TN g v‘—f\_.-"“‘ /N ?‘“\r'
=- — "N —- 57 8¢

o

TG Conker

Hinh 2.1.7: So' d6 can bang nhiét bé tri Set trao déi nhiét ong chan khéng
tham khdo
Tong hop khdi lwong thiét bi chinh Iip méi:
Toan set thiét bi vat tu chinh 1ap méi Set trao d6i nhiét dng chan khdng moi
duoc liét ké trong bang sau:

Bang 2.1.1. Téng hop khoi lirong thiét bi cdi tao hé thong ESP tham khdo
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STT

Tén Thiét bi

Pon vi tinh

4 T6 may 300MW

Tron set trao doi nhiét ong
chan khéng méi (thiét bi
trao d6i nhiét chan khong
vay rang cua, thiét bi dién,
diéu khién va duong 6ng,
bom két néi...)

Set

4x4

Ghi cha:
Véi cdc giai phdp ky thudt bo sung, kién nghi Chi ddu tw xem xét trong giai
doan ddu thau, khi nha thau da dap vmg cdc yéu cau co ban véi cdc gidi phdp
ky thudt da mo ta o trén.
2.1.6 Additional Technical Solutions
1. Installing a Fifth Field

To improve efficiency and provide backup in case one or two ESP fields fail, a
fifth field can be installed to enhance dust removal performance. The fifth field
will have a length of approximately 3-5 m.

Figure 2.1.4-1: Radial electrostatic dust filter
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Figure 2.1.4-2: (MEEP-Moving electrostatic Precipitator)?

2. Installing the heat recovery unit

a. Design input parameters:

Main input parameters of the vacuum tube heat exchanger:

No. Specifications Uniy 01 té may 300MW
1 Number of heat exchanger Set 4
sets
2 Type of heat-resistant / Vacuum heat pipe with serrated fins
surface
3 Exhaust gas flow rate mIh 1.609.000
4 Inlet flue gas temperature °C 121-140
5 Outlet flue gas temperature °C 95
6 Heat reduction amplitude °C 26-45
7 Water recirculation amount t/h >350
8 Exhaust gas pressure drop Pa <300
9 Exhaust gas flow rate m/s 10

b. Technical Solution

The specific technological solution is as follows:

1) Install a vacuum tube heat exchanger (Vacuum heat exchanger with
serrated fins) at the horizontal chimney position in front of the electrostatic
precipitator inlet, supplementing the cooling water piping system and

2 Ngudn: https://iopscience.iop.org/article/10.1088/1755-1315/121/5/052024/pdf
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corresponding control system. Considering that the initial condensate pump
head of the unit is insufficient, the cooling water piping system is equipped
with two additional condensate booster pumps (variable frequency, one
operating, one standby). The water side of the heat exchanger is connected in
series with the condensate system of the original boiler. A portion of the
condensate is led from the heating unit outlet, after mixing with high-
temperature circulating water at the heat exchanger outlet and being
pressurized by the condensate booster pump, it enters the vacuum tube heat
exchanger for heat exchange, reducing the inlet temperature of the
electrostatic precipitator from 121°C-140°C to approximately 95°C.

2) Heat pipes are a superconducting heat exchange component that can
improve the heat exchange efficiency of a heat exchanger while separating the
two heat exchange media. Even if the heat pipes are worn, the heat exchange
media on both sides of the heat pipes will not leak and mix, achieving the
advantage of leak-free coolant and ensuring the safety of equipment before
and after the heat exchanger.

Khi
Nwoc lam mat ra

_

(Nhiét ra)

Ong bao vé

(Mat ngung tu)

‘ Nwoc lam mat vao

+

(Boan cach nhiét)

Chat Iong bay hoi
(Mat bay hoi) dwroi tac dong cua
nhiét

Khi thai

(Nhiét vao) @— Chat long

Figure 2.1.5: Superconducting vacuum heat pipe

3) The condensate heats up through the heat exchanger and returns to the
inlet of heating set 5 of the equipment (See Figure 2.2).

4) The main condensate water-side pipe and the return water pipe are
equipped with a flow control valve group and a hot water circulation system.
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Depending on the equipment load and different exhaust gas temperature
conditions, the outlet flue gas temperature of the vacuum tube heat exchanger
can be adjusted to approximately 95°C by adjusting the amount of water
entering the vacuum tube heat exchanger.

5) Each water-side inlet of the vacuum tube heat exchanger is equipped with
an automatic control valve group. When condensate enters each heat
exchanger from the main pipe, the flow rate can be adjusted by the opening of
the inlet valve of the heat exchanger. If there is a flue gas temperature
deviation, it can also be adjusted by the opening of the module isolation valve.

Bo trao dbi nhiét | | | |
6ng chan khong méi

\
i
M
-
y :
L
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—_—

L +4 i i N u . - - av i Il ‘o o - R

Figure 2.1.6 — Installation location of the new vacuum tube heat exchanger
set
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Figure 2.1.7: Thermal balance diagram of a reference vacuum tube heat
exchanger set.

Summary of the total quantity of newly installed main equipment:

The entire set of new main equipment and materials for the new vacuum tube
heat exchanger is listed in the following table:

Table 2.1.1. Summary of the quantity of equipment for the ESP system
renovation (for reference)

No. | Equipment Unit 4 unit 300MW
Complete new vacuum tube heat
exchanger set (sawtooth fin
vacuum heat exchanger,

1 | electrical equipment, control Set 4x4
and piping, connecting pump,
etc.)

Note:

For additional technical solutions, the Investor is advised to consider them
during the bidding phase, once the contractor has met the basic requirements
with the technical solutions described above.

2.2 Hé thong xir Iy NOy
2.2.1. Yéu ciu thiét ké hé thong SCR
- Nong d6 NOx trong khoi thai dau vao set SCR: 1000 mg/Nm?.
- Nong do NOx trong khoi thai ra khoi set SCR < 120 mg/Nm? (trong yéu cau
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h6 so moi thiu yéu cau nha thau c6 thiét ké dy phong khi thiét bi xudng
cap).
- Nong 6 ammonia du trong khoéi thai < 3 ppm.
- Ty 1 bién ddi SO2/S03: < 0,1%
2.2 NOx Treatment System
2.2.1. SCR System Design Requirements

- NOx concentration in flue gas influe to the SCR set: 1000 mg/Nm3,.

- NOx concentration in flue gas exiting the SCR set < 120 mg/Nm3 (the
tender documents require the contractor to have a contingency design in
case of equipment degradation).

- Residual ammonia concentration in flue gas < 3 ppm.
- S0O2/SO3 conversion ratio: < 0.1%

2.2.2. Mo ta so' dd cong nghé va cac thiét bi chinh
1. Vi tri bd tri h¢ thong SCR
Hé théng SCR duogc xem xét bd tri 3 vi tri trén duong khoi dudi 10: Vi tri sau
set hdm nudc va trude set say khong khi (High-Dust SCR); vi tri sau set ESP
va trudc FGD (Low-Dust SCR); vi tri sau set FGD va truéc ong khoi (Tail-
End SCR). Theo U.S. Environmental Protection Agency (EPA). Performance
of Selective Catalytic Reduction on Coal-Fired Steam Generating Units, Final

Report. June 1997, cé 88% High-Dust SCR, 6% Low-Dust SCR va 6% Tail-
End SCR.
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i RERW T

: Air Particulate
Boiler SCR Heater Control Device D Stack

HO H

Air Particulate
Boiler Heater Control Device SCR FGD Stack

I | TAIL
| ’ END
’ LGS E — SYSTEM
Air Particulate
Boller Heater Control Device FGDP SCR Stack

Hinh 2.2.1: So d6 bé tri SCR (nguon Performance of Selective Catalytic
Reduction on Coal-Fired Steam Generating Units, Final Report. June 1997)

Bang 2.2.1: So sanh tiéu thu dién cdu hinh High-Dust va Low-Dust

Noi dung High-Dust SCR Low-Dust SCR | Tail-End SCR
Quat khoi (chiém | Thap Cao hon (cao hon | Cao nhat
khoang  80-90% khoang 2 lan)
tong dién tiéu thy)

Hé théng | Cao hon (20%) | Thap Thap

ammonia, kW

Gia nhiét dung | Cao hon (20%) | Thip Thap

dich, kW

Bom  ammonia, | Cao hon (25%) Thap Thap

kwW

Quat chén khong | Nhu nhau Nhu nhau Khéng can

khi

Thiét bi dién va | Thap hon Cao hon (cao hon | Cao hon (cao

diéu khién khoang 2 1an) hon khoang 2
lan)
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Noi dung High-Dust SCR Low-Dust SCR | Tail-End SCR
Tong tiéu thu dién | Thap hon Cao hon Cao hon
Nhiét yéu cau Khong Co Co
Dién tich chiém Co so Cao hon Cao hon
Tiéu thu nang | Co so Cao hon Cao hon
luong
M3t bang Kho Rat kho Dé&

An mon Co Khong Khong
Thoi gian thay thé | 2-3 nim 3-4 nam 3-5 nam
xuc tac

Kich thuéc tuong | Co sd Cao Co so
doi

NHa trong tro bay | C6 Khéng co Khéng cé

Qua nghién ctru, phan tich va so sanh & bang tong hop trén, co thé thiy vé
téng thé bo tri kiéu High-Dust SCR ¢6 nhiéu vu diém hon cac kiéu bd tri con
lai. Qua nghién ctru, phan tich vi tri, cdc cong tac thao do, lép dat, cong tac
nén mong khi lap dat set SCR trén mit bang cua nha mdy, Tu van thiy rang
set SCR hoan toan co thé lép dat dugc o vi tri sau set ham nudc va trudc set
sdy khong khi (High Dust). Vi vay TVTK kién nghi chon lwya cdu hinh nay cho
Nha mdy trong giai doan NCKT. Trong giai doan ddu thau lya chon nha thau
thuc hién du 4n, c6 theé xem xét d¢ m& cau hinh bo tri dé nha thau dé xuat
phuong an t6i uu dua trén kinh nghiém va nghién ctru cy thé cia nha thau.

Hé théng High-Dust SCR s& duoc bd tri sau set ham nudc va trudc set say
khong khi (so @6 bb tri nhu hinh sau):

Steam I SCR reactor

N
Superheater
Economizer

crubber

|Duu
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Hinh 2.2.2: So' d6 bé tri hé thang SCR (nguon Haldor Topsoe')

Hinh 2.2.3: Vi tri di kién lap SCR

2.2.2. Description of the Process Flow Diagram and Main Equipment
1. SCR System Placement

The SCR system is considered to be placed in 3 positions on the furnace tail flue:
Position after the water preheater and before the air preheater (High-Dust SCR);
position after the ESP and before the FGD (Low-Dust SCR); position after the
FGD and before the chimney (Tail-End SCR). According to the U.S.
Environmental Protection Agency (EPA), Performance of Selective Catalytic
Reduction on Coal-Fired Steam Generating Units, Final Report, June 1997,
there are 88% High-Dust SCRs, 6% Low-Dust SCRs, and 6% Tail-End SCRs.
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L _EaW T

Air Particulate

Boiler SCR Heater Control Device

FGD Stack

HO H

Air Particulate
Boiler Heater Control Device SCR FGD Stack
I | TAIL
| } END
’ W — SYSTEM
Air Particulate
Boller Heater Control Device FGDP SCR Stack

Figure 2.2.1: SCR layout diagram (Source: Performance of Selective
Catalytic Reduction on Coal-Fired Steam Generating Units, Final Report,
June 1997)

Table 2.2.1: Comparison of power consumption in High-Dust and Low-Dust
configurations

Content High-Dust SCR Low-Dust SCR Tail-End SCR
Smoke sterilizer | Low Higher (about 2 | Highest
(accounts for times higher)

approximately 80-
90% of total
electricity
consumption)

Ammonia system, kW | Higher (20%) Low Low

Solution heater, kW Higher (20%) Low Low

Ammonia pump, kW Higher (25%) Low Low

Air purging fan Same The same Not needed
Electrical and control | Lower Higher  (about 2 | Higher (about 2
equipment times higher) times higher)
Total electricity | Lower Higher Higher

consumption
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Content High-Dust SCR Low-Dust SCR Tail-End SCR
Heat required No Yes Yes
Area occupied Basic Higher Higher
Energy consumption Basic Higher Higher
Surface area Difficult Very difficult Easy
Corrosion Yes No No
Catalyst replacement | 2-3 years 3-4 years 3-5 years
time
Relative size Basic High Basic
NH3 in fly ash Yes No None

Based on the research, analysis, and comparison in the summary table above, it
can be seen that the High-Dust SCR layout has many advantages over the other
layouts. Through research and analysis of the location, dismantling and
installation work, and foundation work when installing the SCR set on the plant's
site, the consultant found that the SCR set can be installed after the water
preheater and before the air preheater (High Dust). Therefore, the design
consultant recommends selecting this configuration for the plant during the
feasibility study phase. During the bidding phase for selecting a contractor to
implement the project, consideration could be given to opening up the layout
configuration so that contractors can propose the optimal solution based on their
experience and specific research.

The High-Dust SCR system will be placed after the water preheater and before
the air preheater (layout diagram as shown below):

Steam I SCR reactor

N
“ Superheater
Economizer

| I
ie ; APH Duct ESP
v |Duu

Figure 2.2.2: SCR system layout diagram (source: Haldor Topsoe)

T

Scrubber
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Proposed
location

Figure 2.2.3: Proposed location for SCR installation

2. M ta so' d6 cong nghé va cac thiét bi chinh

Ammonia tir xe chuyén dung cta nha cung cép s& dugc cip vao 4 binh chira

(cong suét cia bon binh s& duge tinh toan dé dam bao du trit cho 4 10 hoi van

hanh lién tuc ¢ ché dinh mirc trong vong 7 ngay). Tir binh chita ammonia s&

duoc bom cip dén binh bdc hoi va pha lodng, tir binh boc hoi duoc cap dén

binh chira sau d6 tir binh chtra dugc cip dén binh hoa tron bang khi nén va dua
qua cac voi phun dugc dat trude binh phan tng xuc tac phun vao duong khoi
dé khir NOx.

Heé théng chuan bi NHs cho 4 t6 may:

(Chi tiét xem ban vé ONTPJSC-NOX-CN-01.01)

- Heé thong tich trit Ammonia: 04 binh x 156m?® kich thudc dai 13,5m, duong
kinh 3,8m, ap luc 17 bar (250 psi) va cac thiét bi dinh lugng, do dac, giam
sat, cac van an toan, van xa.

- May nén 4x100% cong suét

- Bom ammonia 4x100%

- Hé théng bdc hoi Ammonia: 05 binh bdc hoi va 05 binh chtra, mdi binh c6
thé tich 2m® (4 1am viéc, 1 dy phong) va cac thiét bi do ludong, diéu khién,
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giam sat.

Céc thiét bi chinh trong hé thong SCR cho 1 t6 may:

(Chi tiét xem ban vé ONTPJSC-NOX-CN-01.02)

- Hé théng gian phun, set hoa trén va binh phan ung xuc tic (Catalyst
Reactor) 02 set (mdi nhanh 1 set di kém 14 hé thong thdi bui bang hoi.

- Kich thudc so set cua 10 phan tng 10,8 m X 6,8 m x 13,51m (dai x rong x
cao)

- Quat cap khong khi hoa tron (Dilution air Fan): 2x100%

2. Description of the Process Flow Diagram and Main Equipment

Ammonia from the supplier's specialized vehicle will be supplied to 4 storage
tanks (the capacity of the four tanks will be calculated to ensure sufficient
reserves for 4 boilers to operate continuously at rated capacity for 7 days).
From the storage tanks, ammonia will be pumped to the evaporator and
dilution tank, then from the evaporator to the storage tank, and from the
storage tank to the mixing tank using compressed air and then through nozzles
placed before the catalytic reactor to spray into the flue gas to remove NOx.

NH3 preparation system for 4 units:
(See drawing QNTPJSC-NOX-CN-01.01 for details)

- Ammonia storage system: 4 tanks x 156m3, 13.5m long, 3.8m in diameter, 17
bar (250 psi) pressure, and metering, measuring, monitoring equipment,
safety valves, and discharge valves.

- Compressors: 4 x 100% capacity
- Ammonia pumps: 4 x 100%

- Ammonia evaporation system: 5 evaporators and 5 storage tanks, each with
a volume of 2m3 (4 working, 1 standby) and measuring, control, and
monitoring equipment.

Main equipment in the SCR system for 1 unit:
(See drawing QNTPJSC-NOX-CN-01.02 for details)

- Spray system, mixing set and catalytic reactor: 2 sets (1 set per branch,
accompanied by a dust blowing system).

- Preliminary dimensions of the reactor set: 10.8 m x 6.8 m x 13.51 m (length
x width x height)
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- Dilution air fans: 2 x 100%

H¢ thong tich trir Ammonia

Hé théng tich trir ammonia dua lya chon thiét ké theo ché d6 van hanh 10 hoi &
phu tai 16n nhét dinh mtrc. Nha may s€ dugc trang bi hai binh chira ammonia

voi1 kha nang tich trir trong vong 7 ngay & phu tai dinh muc.

Lua chon chat phan rng ammonia:

Bdng 2.2.2: So sanh thanh phan cdc chat phan iing ammonia

Biénphap | 99,5%NH; 19%NH3 29,3%NH3 Uré din xuat
NH;3
Mtc d6 rui | Cac van dé vé | Cac van dé vé | Cac van dé vé | Cac van dé
ro quy dinh cip | quy dinh cip | quy dinh cap | vé quy dinh
phép, an toan | phép, an toan | phép, an toan | cip phép, an
cao nhat thap hon thap hon toan  théap
nhat
Nang lugng | Str dung nang | Str dung nang | St dung nang | Khong  ¢o
lugng  thap | luong cao hon | lwong  trung | thng tin
nhat binh
San  pham | San pham | San  pham |San  pham | Khdng  ¢6
nhan nhan it nhat nhan lon nhan  trung | thdng tin
binh
Chi phi dau | Chi phi dau tu | Chi phi dau tu | Chi phi dau tu | Chi phi dau
tu thap thap thap tu cao nhat
Chi phi | Thap nhat Cao Trung binh Trung binh
hang nam

Nguon: Salib, R., and R. Keeth. Optimization of Ammonia Source for SCR
Applications.Washington Group International

Qua bang so sanh trén cling nhu sy san c6 trén thi truong cia cac chat phan

tmg va kha ning van chuyén, cung cdp. TVTK kién nghi lya chon loai

Ammonia 99,5%. Dic biét ammonia 99,5% duy trit nhu chat long trong diéu

kién binh thuong do vay binh dy trir nhé gon hon va chi phi dau tu thap hon.

Tinh chét vat Iy cia Ammonia 99,5% trong bang sau:

Bdng 2.2.3: Dac tinh cua Ammonia
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Giatri
STT Thanh phan Pon vi 99,5%
ammonia
Long hoac khi ¢ nhiét @& binh
thuong
1 | Nong dd % khéi luong | 99,5
2 Phéan tur lugng 17,03
3 | Ty 1€ ammonia véi dung dich % khéi lugng | 99,5
4 | Mat do chat long & 15°C (60°F) g/l 612
5 | Ap suét boc hoi Bar 10,54
6 | Gioi han kha ning bat nira trong | % NHs 16-25
khéng khi
7 | Han ché anh sang mit troi trong | ppm 35
ngan han
8 | Mui CO6 mui cay &
nong do Ion
hon 5 ppm

Ammonia Storage System

The ammonia storage system is designed to operate the boiler at its maximum
rated load. The plant will be equipped with two ammonia storage tanks capable
of storing ammonia for 7 days at rated load.

Ammonia Reagents Selection:

Measures 99.5% NH3 19% NH3 29.3% NH3 Urea (NH3
derivative)
Risk Level Highest Lower Lower Regulatory and
regulatory and | regulatory and | regulatory and | licensing
safety standards | safety issues safety issues issues, lowest
safety risk
Energy Lowest energy | Higher energy | Average energy | No information
consumption consumption consumption available
Products Minimum Large yield Average yield No information
Received product yield available
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Investment Low investment | Low investment | Low investment | Highest
Costs cost cost cost investment cost
Annual Costs | Lowest High Average Average

Source: Salib, R., and R. Keeth. Optimization of Ammonia Source for SCR

Applications. Washington Group International

Based on the comparison table above, as well as the market availability of
reagents and transportation and supply capabilities, TVTK recommends
selecting 99.5% ammonia. In particular, 99.5% ammonia can be stored as a
liquid under normal conditions, thus requiring smaller storage tanks and lower

investment costs.

The physical properties of 99.5% ammonia are shown in the following table:

Table 2.2.3: Ammonia Characteristics

Composition Value
No. Unit
99,5% ammonia
Liquid or gas at normal temperature

1 Concentration % by weight 99,5

2 Molecular weight 17,03

3 Ratio of ammonia to solution % by weight 99,5

4 Liquid density at 15°C (60°F) o/l 612

5 Vapor pressure Bar 10,54

6 Limit of air trapping ability % NHs 16-25

7 Short-term exposure to sunlight ppm 35

8 Odor It has a pungent
odor at
concentrations
greater than 5
ppm.

Hé théng béc hoi ammonia

Ammonia 10ng s& dugc gia nhiét d& hoa thanh hoi ammonia nho cac set boc

hoi. Hoi gia nhiét cho ammonia s& dugc 1y tir ng goép hoi ty ding cua cac to

may hodc khéi nong trich tir dwong khoi. Nang suét ciia mdi mot set boc hoi s&

dam bdo cung cap luong ammonia yéu cau cho mdt t6 may.

Theo tinh toan so set lwvgng ammonia tiéu thy khoang 501,88 kg/h cho mot td
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may khi ap dung s6 liéu trong quy chuan khi thai méi.
Ammonia Evaporation System

Liquid ammonia will be heated to vaporize into ammonia vapor using
evaporation sets. The heating steam for ammonia will be taken from the self-
contained steam manifold of the generating units or hot flue gas extracted from
the flue gas. The capacity of each evaporation set will ensure the required
amount of ammonia for a generating unit.

Based on preliminary calculations, the ammonia consumption per unit is
approximately 501.88 kg/h when applying the data in the new emission
standards.

Set phan wng SCR (catalytic reactor)

Set phan tmg SCR sé& dugc thiét ké gdm 2 khoang dat 16p xtc tic. Ngoai ra, hé
thong thoi bui s& duoc thiét ké cung vai 10 phan ung dé 1am sach bé mat chat
xuc tac ting hiéu sudt khir NOx, hoi tu ding s& duogc str dung dé thoi bui.

- Hinh dang chat xuc tac:

Chét xtc tac ¢ 2 hinh dang chu yéu 1a Honeycomb va Plate, ca hai loai déu c6
thé duoc sir dung

a, Loai Honeycomb b, Loai plate
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¢, Modun chat xuc tac

Hinh 2.2.4: Hinh dang chdt xGc tac

Bang 2.2.4: Pac tinh vat ly chat xiic tac

Loai xuc tac Don vi HD
Kich thudc thanh phan mm 150 x 150
Chiéu dai mm 500 — 1000
S6 lugng 6 20 x 20
Mat do 6 6/cm? 1.8
Chiéu day mm 1.4
Pitch mm 7.4
Dién tich bé mat m?/m?3 430

Ty 1& 46 rong 0.,66
Giang ap riéng mbar/m 1,8-2.3*

Ghi chl: Gidng dp & diéu kién toc do dong khéi 5 m/s.

Bdng 2.2.5: Cdc logi xiic tdc phé bién (theo thanh phan héa hoc)

Thanh phan D21 D31 D35 Pon vi
TiO2 82 80 80 %ow.
WO3 9 9 9 %ow.
SiO; 6 6 6 %ow.
CaO 1 1 1 %ow.
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Al2O03 1 1 1 %wW.
V205 1 3 3 %Ww.
BET (Brunauer—
Emmett—Teller theory
dién tich riéng bé mat ) 60 45 54 [m%g]
Trong giai doan nay, dé xuat lya chon loai D21 phu hop véi cau hinh High-
Dust SCR.
Bdng 2.2.6: Thong sé déng hoc chdt xiic tdc
Loai xiic tic S6 lwong vao A Ea
' [Ppm] [cm3/(gs)] [Kj/mol]
D21 1000 7.45 x 10° 85.9
'S,':m(: MiXers

Clean gas

monia (NHs)

Hinh 2.2.5: So do ldp dit set SCR (loai dién hinh, nguén Hitachi va
Amec Foster Wheeler)
SCR (Catalytic Reactor) Set
The SCR reactor set will be designed with two compartments for placing the
catalyst bed. In addition, a dust blowing system will be designed with the

reactor to clean the catalyst surface, increasing NOx removal efficiency; self-
contained steam will be used for dust blowing.

- Catalyst Shape:
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Catalysts mainly come in two shapes: honeycomb and plate. Both types can be
used.

b, plate type

c, Catalyst module

Figure 2.2.4: Catalyst shape
Table 2.2.4: Catalyst physical properties

Catalyst type Unit HD
Component size mm 150 x 150
Length mm 500 — 1000
Number of cells 20x 20
Cell density 6/cm? 1.8
Thickness mm 14
Pitch mm 7.4
Surface area m?/m? 430
\Void ratio 0.,66
Specific pressure drop mbar/m 1,8-2.3*

Vién Nang lugng/Institute of EnergyTrang/page 53/178 :'E

AN LW




CONG TY CO PHAN NHIET PIEN QUANG NINH
DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH

QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL

POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report

Chuong 2: Thuyét minh k§y thuat/Chapter 2: Technical Explanation

Note: Pressure drop under flue gas flow velocity of 5 m/s.

Table 2.2.5: Common catalyst types (by chemical composition)

Ingredient D21 D31 D35 Unit
TiO; 82 80 80 Yow.
WO3 9 9 9 Yow.
SiO; 6 6 6 Y%ow.
CaO 1 1 1 %ow.
Al,O3 1 1 1 %ow.
V205 1 3 3 Y%ow.
BET (Brunauer—-Emmett-

Teller theory specific surface

area) 60 45 54 [m%g]

During this phase, the proposed choice of D21 type is suitable for a High-
Dust SCR configuration.

Table 2.2.6: Catalyst kinetic parameters

A Ea
Catalyst type Input [ppm] [cm3 / (gs)] [kj/mol]
D21 1000 7.45x 10° 85.9
| g
- 0t - 1‘:::,:
ca ”*“"“”*f cne G0 A — Ra  Siotic mikers
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Figure 2.2.5: Installation diagram of an SCR set (typical type, Hitachi
power supply and Amec Foster Wheeler)
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2.2.3. Danh muc thiét bj hé théng khir NOx
Bdng 2.2.7: Danh sdch cdc thiét bi chinh trong hé thong khir NOx

TT | Tén thiét bj Thong sb Pon vi Ghi chd

| | Thiét bicho 2 to
1 | Bédu trit NH;

S6 luong 4 chiéc 2cho 216
Thé tich 156 m?3
Ap luc thiét ké 17,335 mmH,0

2 May nén Ammonia

S6 lwong 4 chiéc 2 cho 2 to
Cong suat 1,04 m?3/pht
Cot ap 25,493 mmH20
Cong suat dong co 7,5 kW

3 Bom Ammonia
S6 luong 4 chiéc 2 cho 2 t6
Cong suat 1,46 m3h
Cot &p 3.569 mmH-20
Cong suat dong co 1,23 kW

4 | Binh béc hoi
S6 luong 5 chiéc 5 cho 4 t6
Thé tich 2 m?3

5 Binh chua
S6 luong 5 chiéc 5 cho 4 t6
Thé tich 2 m?3

6 Quat hoa tron khong
khi (Dilution air fan)
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S6 luong 8 chiéc 2 cho 1t
Cong suat 5500 m3h
Cot ap 128 mmH20
Cong suat dong co 26,06 kW
7 Set SCR
S6 luong 8 set 2 setcho 116
Kich thudc
Rong 6,8 m
dai 10,8 m
Cao 13,50 m
8 | Quat khoi IDF 1800 kW C6 bién tan

2.2.3. List of equipment in the NOx removal system
Table 2.2.7: List of main equipment in the NOx removal system

No. | Equipment Parameter Unit Notes

| Equipment for 2 units

1 NH3 Storage Tank
Quantity 4 set 2 set for 2 unit
Volume 156 m?
Design Pressure 17,335 mmH,O

2 Ammonia Compressor
Quantity 4 set 2 set for 2 unit
Capacity 1,04 m*/phat
Head 25,493 mmH0
Motor Power 7.5 kw

3 Ammonia Pump
Quantity 4 set 2 set for 2 unit
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Capacity 1,46 m3/h
Head 3.569 mmH20
Motor Power 1,23 kW
4 Evaporator Tank
Quantity 5 set 5 set for 4 unit
Volume 2 m?
5 Storage Tank
Quantity 5 set 5 set for 4 unit
Volume 2 m?
6 Dilution air fan
Quantity 8 set 2 set for 1 unit
Power 5500 m%h
Pressure head 128 mmH;0
Motor power 26,06 kW
7 Set SCR
Quantity 8 set 2 set for 1 unit
Size
Width 6,8 m
Length 10,8 m
Height 13,50 m
8 Induced draft fan IDF 1800 kW It has an
inverter.
2.3 Hé thong khir SO

2.3.1. Phwong an ning cap FGD hién tai
Dbi v6i cac to may cia NMND Quang Ninh, hé théng FGD thiét ké bao gom
duong di tat (100% bypass) chi van hanh khi sy ¢6. Luu luong thiét ké qua
thap hap thu cta hé thong FGD 1a 100%. Theo thiét ké, chat luong than cép t6i
nha may c6 Nong d6 luu huynh (co so 1am viéc) cao nhat 1a 0,66%. Nhu vay,
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trong truong hop dét than c6 Nong do lwu huynh cao nhét, ndng d6 SO trong

khoi thai 10 hoi 12 1504 mg/Nm®.

Hién tai, thong s6 phat thai SO, cia NMND Quang Ninh da dap ung QCVN

22:2009/BTNMT. Xem xét v6i QCVN 19:2024/BTNMT, néng do SO tai

dng khéi yéu cau < 120 mg/Nm3, do d6 hiéu suat khir SO tbi thiéu phai dat

92% tng véi ham lwong luu huynh trong than 1é6n nhat 0,66% (theo than thiét

ké).

Cac thong sé thiét ké chinh cua thap hap thy hién tai:

- Nong d6 SOz dau vao I6n nhat: 1504 mg/Nm?3

- Luu luong khéi vao thap: 1.258.254 Nm3/h (diéu kién tiéu chuén, co so udt,
02 thuc).

- Luu lugng khéi ra thap: 1.304.741 Nm%h (diéu kién tiéu chuan, co s¢ uét,
02 thuc).

- Téc @6 khoi: 3,94 m/s

- Tiéu thy d4 voi & tai RO: 3,3 t/h (Ca/S < 1,03)

- Ty s LIG: 9,51/md

- pH: 4,5:5,8

- Nhiét d6 khoi thoat: 42°C

- Tro lyc thap hap thu bao gdm gian tach am: 1190 Pa (121 mmH:0)

- S6 luong gian phun/khoang céch gitta cac gian: 4/2m

- Kiéu/so lwong voi phun trén mot gian: voi phun don giot 1on (screw)/68

- Set khir am: 02 tang, s6 luong voi rira: 420

- Quat ting ap: cong suat 1489 kW (BMCR), cong suit dong co 2500 kW,
cot ap tinh 3680 Pa

- Tiéu thu dién hé thong FGD: 5800 kW.

2.3 SO2 Removal System
2.3.1. Current FGD Upgrade Plan

For the Quang Ninh Thermal Power Plant's units, the FGD system is designed
with a bypass (100% bypass) that only operates in case of an emergency. The
design flow rate through the absorption tower of the FGD system is 100%.
According to the design, the quality of coal supplied to the plant has a
maximum sulfur concentration (operating basis) of 0.66%. Thus, in the case of
burning coal with the highest sulfur concentration, the SO2 concentration in
the boiler flue gas is 1504 mg/Nma3.

Currently, the SO2 emission parameters of the Quang Ninh Thermal Power
Plant meet QCVN 22:2009/BTNMT. Considering QCVN 19:2024/BTNMT, the
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required SOZ2 concentration at the chimney is < 120 mg/Nm3. Therefore, the
minimum SO2 removal efficiency must reach 92%, corresponding to a
maximum sulfur content in the coal of 0.66% (according to the design coal).

The main design parameters of the current absorption tower are:
- Maximum inlet SO2 concentration: 1504 mg/Nm3

- Flue gas inlet flow rate: 1,258,254 Nm3/h (standard conditions, wet basis,
actual 02).

- Flue gas outlet flow rate: 1,304,741 Nm3/h (standard conditions, wet basis,
actual 02).

- Flue gas velocity: 3.94 m/s

- Limestone consumption at RO load: 3.3 t/h (Ca/S < 1.03)

- L/G ratio: 9.5 I/m3

-pH: 45-5.8

- Flue gas temperature: 42°C

- Absorption tower resistance including dehumidifier: 1190 Pa (121 mmH20)
- Number of sprayers/distance between sprayers: 4/2m

- Type/number of nozzles per sprayer: single large droplet nozzle (screw)/68

- Dehumidification set: 2 stages, number of washing nozzles: 420

- Booster fan: 1489 kW (BMCR), motor power 2500 kW, static pressure 3680
Pa

- FGD system power consumption: 5800 kW.

Kinh nghiém nang cap FGD dd véi wot trén thé gigi

Ciing twong ty nhu Viét Nam hién nay, nim 2001 mot sé quy dinh khi thai
SO méi & My va chau Au duoc 4p dung. Khi d6 nganh cong nghiép dién phai
d6i mat véi nhitng thach thirc cua quy dinh méi trudng ngay cang nghiém
ngat, hé théng thai khi khir luu huynh (FGD) phai hoat dong véi hiéu suat va
do tin cay cao dé dap ang yéu cau vé khi thai hién tai va tuong lai. Truéc tinh
hinh d0, cac cong ty ché tao 16 hoi 16n trén thé gigi nhu Foster Wheeler,
Babcock & Wilcox, Alstom Power ciing nhu cac nha san xuat thiét bi FGD da
nghién ciru phat trién cac cdng nghé ¢ hiéu suit cao, dua ra mot s6 giai phap
nang cip, cai tao hiéu qua dbi vai cac hé théng FGD dé dat dugc céac tiéu
chuan khi thai méi.

Cong nghé FGD di c6 nhitng budc phat trién manh mé, trong d6 tap trung cha
yéu vao nang cao hiéu suat khir. Hinh duéi ddy cho thay hiéu suat khir cua cac
hé thong FGD d4 voi da ting nhanh va dat dén muc rat cao trong vong bon
thap ky vira qua.
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Hinh 2.3.1: Xu hwéng tang hiéu sudt khir SOz ciia FGD dé véi

Do6i véi cac hé théng FGD thiét ké mai hién nay, hiéu suat cé thé dat duoc

dén 98%, tham chi thiét ké cua Alstom c6 thé dat hiéu suat 99%.
Bang 2.3.1: Cdc nha mady dién dot than lap dat méi FGD da véi

Cong suat | Nim dwa o £
Nha may vao van Hiu suat Ghicha
MW L E khir %
hanh
Dangjin, Han Quéc | 4x500 1997 95% Than bitum
70%
Duck Creek, My 465 2009 99 PRB/30%
Bitum
Fayette, My 2x600 2010 97 Than PRB
95%
Coffeen, My 360, 590 2010 99 PRB/5%
Bitum
80%
Sioux, My 2x535 2011 99 PRB/20%
Bitum
Turceni, Rumani 3x330 2012 96,4 Than lignite
Karlsruhe, Btrc 1x910 2012 > 05 Than bitum
Lunen, bac 1x800 2012 95 Than bitum
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Ledvice, Séc 660 2013 > 96 Than lignite

Prunerov, Séc 3x250 2014 90 Than lignite

Shenwan Anging,

) 2x1000 2015 99,7 Than bitum
Trung Quéc

Bén canh viéc thay méi bang céac hé thong co cong nghé tién tién hon, cac nha
may da di vao van hanh truéc khi cd yéu cau nghiém ngit hon vé phat thai da
tap trung vao nang cip, cai tao cac hé thong xir Iy khi thai hién c6 nham giam
chi phi dau tu, rat ngan thoi gian xay dung, giam thiéu cac anh hudong dén he
théng thiét bi va thoi gian van hanh cua nha may. Cac thiét ké méi dang ap
dung trong cé4c thé hé FGD méi c6 thé ap dung vao cai tién, nang cap hé théng
FGD cii. Cac giai phap dua ra & day dua trén nhirng giai phap cdng nghé hiéu
qua caa mot s6 nha ché tao Ion trén thé gidi da dugc kiém ching. Cong viéc
nang cap chua yéu tap trung vao thay thé loai voi phun va thiét bi tach am, lip
dat cac két cau phan phéi khoi, cac két cau vanh nham ting tiép xuc khoi va
dung dich kht.

Experiences in Upgrading Wet Limestone FGD Worldwide

Similar to Vietnam today, in 2001, several new SO2 emission regulations
were implemented in the US and Europe. At that time, the power industry
faced the challenges of increasingly stringent environmental regulations, and
flue gas desulfurization (FGD) systems had to operate with high efficiency
and reliability to meet current and future emission requirements. In response,
major boiler manufacturers worldwide such as Foster Wheeler, Babcock &
Wilcox, Alstom Power, as well as FGD equipment manufacturers, researched
and developed high-efficiency technologies, offering several effective upgrade
and improvement solutions for FGD systems to meet new emission standards.
FGD technology has made significant strides, primarily focusing on
improving desulfurization efficiency. The figure below shows that the
reduction efficiency of limestone FGD systems has increased rapidly and
reached very high levels within the last four decades.
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Figure 2.3.1: Trends in increasing SO2 removal efficiency of limestone FGD
For newly designed FGD systems today, efficiency can reach up to 98%, and
Alstom's design can even achieve 99%.
Table 2.3.1: New coal-fired power plants with limestone FGD installations

Plant Power Year of Removal
. . Notes
MW commissioning | efficiency %
Dangjin, South Korea 4x500 1997 95% coal bitum
Duck Creek, USA 70%
465 2009 99 PRB/30%
Bitum
Fayette, USA 2x600 2010 97 coal PRB
ff A % PRB/5%
Coffeen, US 360, 590 2010 99 95 o_ /5%
Bitum
Sioux, USA 80%
2x535 2011 99 PRB/20%
Bitum
Turceni, Romania 3x330 2012 96,4 coal lignite
Karlsruhe, Germany 1x910 2012 > 95 coal bitum
Lunen, Germany 1x800 2012 95 coal bitum
Ledvice, Czech 660 2013 > 06 coal lignite
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Republic

Prunergv,Czech 3%250 2014 90 coal lignite
Republic

Shenwan Anging, 2x1000 2015 99,7 coal bitum

China

Besides replacing existing systems with more advanced technologies, plants
that were operational before stricter emission requirements were implemented
focused on upgrading and renovating their existing flue gas treatment systems
to reduce investment costs, shorten construction time, and minimize impacts
on equipment and plant operation. New designs applied in newer generations
of FGDs can be used to improve and upgrade older FGD systems. The
solutions presented here are based on proven, effective technological
solutions from several major global manufacturers. The upgrade work
primarily focuses on replacing nozzles and moisture separators, installing
flue gas distribution structures, and ring structures to increase contact
between flue gas and the reducing solution.

- Thay thé gian phun va voi phun

Thay thé gian phun ciung voi phun don giot 16n bang gian phun méi co voi
phun hinh nén d61 (double hollow cone spray nozzles) s€ tao ra nhiing giot
chat 16ng c6 kich ¢& nho hon nén giup phan tmg hap thu hiéu qua hon. Loai
vOi phun huyén phi méi c6 d6 bao phu gan nhu toan set bé mit thap hap thu
dam bao toan set luong khoéi di vao thap hap thu déu duoc tiép xtic v4i huyén
phu. V& co ban viéc thay thé cac gian phun méi c¢6 voi phun hinh nén d6i
khong anh huéng dén hoat dong ctia bom tai tuan hoan do voi phun giot 16n
c6 miéng voi rong hon nhiéu miéng voi phun hinh nén doi.

“»
Hinh 2.3.2: Voi phun hién tai
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(Nguon: Amec Foster Wheeler)

Hinh 2.3.3: Gian phun mai co voi phun hinh non doi moi (double hollow cone
spray nozzles)

L TO0 08 SR Ak Al e AL g
& 5 4 4 2 s
*® 4 0 4 & 2 9 4 0
4 ¢ % ¢ 4 4

3E5 Tt T 3.5 M
Spray Patzarn « Origital Spray Pattamn - New
Merzle types ! Mozzle typo: !
lhatgnt below Tendes: 1.%0 1t Weight below Nende~: 1 .50 f+
FGD cii (voi phun don giot 16n ) FGD méi (voi phun nén doi)

(Nguon: Amec Foster Wheeler)
Hinh 2.3.4: D¢ bao phii dung dich trong thdp hap thu triede va sau ndng cdp
- Replacing the spray nozzles and spray arms
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Replacing the single large-drop spray arms and nozzles with new double
hollow cone spray nozzles will produce smaller liquid droplets, thus
improving the absorption reaction efficiency. The new suspension nozzles
cover almost the entire surface of the absorption tower, ensuring that all
incoming smoke is in contact with the suspension. Essentially, replacing the
old spray arms with new double hollow cone nozzles does not affect the
operation of the recirculation pump because the large-drop spray arms have a
much wider nozzle opening than the double hollow cone nozzles.

Figure 2.3.2: Current nozzle

(source: Amec Foster Wheeler)
Figure 2.3.3: (double hollow cone spray nozzles)
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e85 Tt

Spray Pattarn « Origisal
Mozzle types !
Iatgnt belov Sendes: 1.9% 11

FGD old (single large droplet

8.
oy
4z
0,
3k
3, ¢
5
S x
&

& 4 6 4 0+ s
® 4 0 4 6 2 0 b+
¢ ¢ ¢ 9 ¢ 4+ 0+

R g §
Spray Pattamn - New

Mszzle typo: !
Keight below tende~: 1,50 f1

FGD new (double cone nozzle)

nozzle)

(source: Amec Foster Wheeler)

Figure 2.3.4: Solution coverage in the absorption tower before and after
upgrading.

- Ldp thém céc vanh chan

Céc vanh chan 1a két ciu lap trén chu vi thap hdp thu nham giam thiéu hién
tugng khoi di men theo thanh ciia thap hip thu va khong tiép xuc véi dung
dich khir. Cac vanh chin dugc ap dung cho céc thap hap thu kiéu hd (open
spray tower). Giai phap nay khong lam ting ty sé L/G va tré lyc trong thap.
Qua trinh ldp thém vanh chin trong thap ciing kha don gian.

- X X, 3~ s -
' " S e e e b

. ‘-m
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Hinh 2.3.5: Ldp ddt cdc vanh chdn bén trong thdp hdp thu
Theo WorleyParsons, cong viéc cai tao FGD tai t6 may 2 nha may dién BL
England nim 2009-2010, trong d6 giai phap chinh 1a lip thém vanh chin, da
nang hiéu suat khir tir 90-93% Ién 97%.

(Nguon: WorleyParsons)

Hinh 2.3.6: Lap ddt cdc vanh chdn tai t6 mdy 2 nha méay BL England

97

9% 4 ® Pre ALRD
M Single ALRD
a5 4
# Two ALRD Levels
Qg |
93 4
92 4
91 -
90 —— —

(Nguén: WorleyParsons)

SO, Removal Efficiency [%)]

Hinh 2.3.7: So sanh hiéu sudt khir khi lcfp dat céc vanh chan tai t6 mady 2 nha
may BL England

- Install additional baffles

Baffles are structures installed around the perimeter of the absorption tower
to minimize the phenomenon of flue gas flowing along the tower walls and not
coming into contact with the reducing solution. Baffles are applied to open-
spray towers. This solution does not increase the L/G ratio or the resistance in
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the tower. The process of installing additional baffles in the tower is also quite
simple.

(source: Marsulex)
Figure 2.3.5: Installation of baffle rings inside the absorption tower.

According to WorleyParsons, the FGD upgrade work at Unit 2 of the BL
England power plant in 2009-2010, in which the main solution was to install
additional baffles, increased the removal efficiency from 90-93% to 97%.

(source: WorleyParsons)
Figure 2.3.6: Installation of baffle rings at Unit 2, BL England power plant.
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97
96 ¥ Pre ALRD
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a5
 Two ALRD Levels
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23

92

SO, Removal Efficiency [%]

9

90 -~

(source: WorleyParsons)

Figure 2.3.7: Comparison of descaling efficiency when installing baffle rings
at Unit 2 of BL England power plant.

- Ldp thém khay chia khoi trong thap hap thy

Céc nghién ctru ciia Foster Wheeler va Babcock & Wilcox vai cac thap hap
thu ctia FGD cii d4 chi ra rang: khi dong khoi di chuyén vao thap hap thy, va
dap vao tuong phia d6i dién cua dau vao cua dong khoi, ldc nay do quén tinh
dong khoi s& tap trung nhiéu tai khu vuc tudng ddi dién cira dau vao dong khoi
va di chuyén 1€n trén men theo tudong tai khu vuc nay. Chinh vi vay, dong khoi
s& phan bb khong déu trén tiét dién mit cit ngang cua thap hap thu. Do vdy, su
tiép xtc va hoa tron giita khéi va dung dich huyén phu tir cdc voi phun s&
khong dong déu, 1am giam hiéu suét ctia FGD.

Pé khic phuc van dé trén, giai phap cai tao, nang cip duoc dua ra la lap dat
thém khay phan phdi khoi trong thap hap thu. Khay phan phdi phuc vu hai
muc dich cung cip su tiép xtic khoi-huyén phu dé hip thu SOz va phan bd
dong déu hon khoi thai trén mat cat ngang cia thap. Cac khi bay lén thong
qua hap thuy, tiép xtic voi huyén phu d4 voi trén khay, két qua tir 1a tiép xuc
hiéu qua ciia khi va huyén phu da voi trong suét thap hap thu. Dy kién thap
hép thy duogc 1ip thém 2 khay phan phdi khéi nham dam bao khéi duoc phan
bb dong déu nhat. Cac khay cung cap phan phdi khoi dong set va hidu qua tiép
xuc khi-huyén phu. Néu khong c6 khay, mot sé khu vuc cac chat hip thy phan
phdi khi kém, ma két qua trong thap hap thu c6 nhiing ving chit phan tng
hoic khong ddy du hoic du thira. Vi khay chia khoi, khi thai s& dugc phan
bd déu dé loai bo SO, hiéu qua nhat.
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Céc loi ich dat dugc khi 1ap méi khay phan phdi la:

= Kéo dai thoi gian tiép xtc giita khoi va dung dich trong thap hap thu va do
d6 nang cao hiéu suat khu.

= Giam déng ké su két hop ctia bui va SOs.

= Giam s lwong gian phun lam viéc hodc giam sé bom tudn hoan dung dich.

* Gidm ti€u thu dién, gidm chi phi bao dudng stra chira.

So sanh hi¢u qua cia FGD c6 khay chia khoi va FGD khong c6 khay chia

khoi xem hinh duéi day.

Khi 1ap thém khay chia khoi thi van tc & cac vi tri s& dong déu hon tuy nhién

van toc khéi trung binh s& giam di do trd lyc ciia khay gdy ra. Van toc khoi

wdc tinh trung binh giam khoang 5-10%, din dén luu luong khoi qua thap hép

thu cling bi gidm tuong ung. Chinh vi vay, quat tang ap cling phai hoat dong

thém khoang 5-10% cong suat. Vi vy, khi xem xét lap dat khay chia khoi,

can kiém tra kha nang dap tng cta céc thiét bi lién quan nhu quat ting ap.

Vi1 tri va hinh dang khay chia khoi xem hinh dudi day.

1. FGD khong c6 khay phin chia khoi L’h@{'}éc 2. FGD c5 khay phin chia kkéi
01
(ts)

P Mist Eliminator 2 By Mist Eliminator 2

) mist Eliminator 1

) mist Eliminator 1

Slurry Level
Vin toc khi cao trong khu virc phun I it Phén phoi khi dong nhat qua cdc khu vire phun
hi¢u qua. Kkét qua 12 viéc logi bé SO2 hiéu qua va hiéu suat hon.

(Nguoén: Babcock & Wilcox)
Hinh 2.3.8: So sanh hiéu qua cua FGD khong cé va co khay chia khoi
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(Nguon: Babcock & Wilcox)
Hinh 2.3.9: Vj tri va hinh dang khay chia khéi ldp méi
- Installing additional smoke distribution trays in the absorption tower

Studies by Foster Wheeler and Babcock & Wilcox on older FGD absorption
towers have shown that: when the smoke stream moves into the absorption
tower, it collides with the opposite wall of the inlet. Due to inertia, the smoke
stream concentrates at the opposite wall and moves upwards along the wall in
this area. Therefore, the smoke stream will be unevenly distributed across the
cross-section of the absorption tower. Consequently, the contact and mixing
between the smoke and the suspension from the nozzles will be uneven,
reducing the efficiency of the FGD.

To overcome this problem, the proposed solution is to install additional smoke
distribution trays in the absorption tower. The distribution trays serve two
purposes: providing smoke-suspension contact for SO2 absorption and more
evenly distributing the exhaust smoke across the cross-section of the tower.
The gases rise through absorption, contacting the limestone suspension on the
trays, resulting in effective gas-limestone suspension contact throughout the
absorption tower. It is planned to add two more flue gas distribution trays to
the absorption tower to ensure the most even flue gas distribution. The trays
provide uniform flue gas distribution and efficient gas-suspension contact.
Without trays, some areas of the absorber have poor gas distribution,
resulting in areas of the absorption tower with either insufficient or excess
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reactants. With flue gas distribution trays, the flue gas will be evenly

distributed for the most efficient SO2 removal.

The benefits of adding new distribution trays are: [1 Extended contact time
between flue gas and solution in the absorption tower, thus improving removal

efficiency.

[J Significantly reduced mixing of dust and SO3.
[ Reduced number of spray nozzles or reduced number of solution circulation

pumps.

[ Reduced electricity consumption, reduced maintenance and repair costs.

Compare the efficiency of FGDs with and without smoke splitters (see image

below).

When smoke splitters are added, the velocity at different locations will be
more uniform; however, the average smoke velocity will decrease due to the
resistance caused by the splitter. The estimated average smoke velocity will
decrease by about 5-10%, leading to a corresponding reduction in smoke flow
through the absorption tower. Therefore, the booster fan will also have to
operate at an additional 5-10% capacity. Thus, when considering installing
smoke splitters, it is necessary to check the capacity of related equipment such

as the booster fan.

The position and shape of the smoke splitter are shown in the image below.

Vin téc
khoi

1. FGD khéng c6 khay phin chia khéi
(fUs)

30
28
26

Outlet

e 24
2
20

18

16

14

I 10
8
.f}; 6
4

2

0

Mist Eliminator 2

Spray Header 2

Slurry Level

Van toc khi cao trong khu vire phun 1a it
hiéu qua.

Spray Header 1 _ A

2. FGD c6 khay phan chia khéi

Outlet

@) Mist Eliminator 2

I Mist Eliminator 1

Slurry Level

Phan phéi khi dong nhit qua cic Khu vire phun
ket qua 1a viéc loai b6 SO2 hiéu qué va hiéu suat hon.

(source: Babcock & Wilcox)

Figure 2.3.8: Comparison of the efficiency of FGDs without and with induced

draft dividers.
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2 3 . & >

(source: Babcock & Wilcox)

Figure 2.3.9: Position and shape of the newly installed induced draft splitter
tray.
- DPdnh gid hiéu qud gidi phap cdi tao, nang cdp dé xuat cho hé théng FGD
+ Hiéu suat khir SOy

Theo cac nghién ciru thuc té cua Babcock & Wilcox tai cac dy &n cai tao nang
cap FGD trén thé gidi, thi véi viéc thay thé gian phun cing voi phun don giot
I6n bang gian phun mai ¢é voi phun hinh nén d6i (double hollow cone spray
nozzles) va lap mai khay phan phdi khéi trong thap hap thu thi hiéu suat khir
SO, cuia hé thong FGD c6 thé tang it nhat 1a 16%.

-

 ——

Voi phun don — voi phun kép Khéng khay — c6 khay

(Nguon:URS)
Hinh 2.3.10: So sanh hiéu sudt khi ap dung khay/voi phun kép va khong
khay/voi phun don
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Process data Power Plant Ingolyvtade unit 4, E.ON - Teay in eperation

Batriebswerte £.0n KW Ingolstadt Block 4 mit TRAY

/990,
j - L owith Tray J
‘ -
! © 2,500 mgm'
a - -
- 4
l ‘N 07 4%

/
|
cmip > @ s’ oo emndip ) dpens ot amm o o sl . il e ¢ P amn eve wpnly ¢ cump ) ame! | Without

. - - - e - l .

e D e I o ML Sngen |5 1 g, e ML) Swrngan peg ')
1 ——— Heah (g =) L) A Aty

Increase m SO, efficiency from 96.5% to ~ 99% due to Tray operation

(Nguoén: Babcock Noell GmbH)

Hinh 2.3.11: Pdnh gid hiéu sudt FGD trong trwong hop cé khay va khéng cé
khay phan phoi
Theo nghién ctu cua Babcock Noell GmbH (Hinh 4.3.16), viéc lap dat thém
khay phan phéi khéi trong thap hap thu s& ting hiéu suat khir SO, 18n khoang
2,5%.
Bang dudi diy so sanh cac phuwong an thiét ké thap hap thu sir dung da voi
Kiéu udt cho truong hop t6 may 617MW, hiéu suat khir 97,6%, nong d6 SO
dau vao 2882 mg/Nm3.
Bdng 2.3.2: So sanh cdc phwong én thiét ké thdp hdp thu

Phwong 4n 2 khay 1 khay Khéng c6 khay
Tro luc

(mmH20) 209 2% "

LlI;l lugng bom 7830 11350 15000
(m3/h)

Cong suat bom

() 6470 6560 7470

Sai  léch cong Co s& +90 +1000

suit bom (kW)

(Nguon: Babcock & Wilcox)
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Bang 2.3.3: Cdc nha mdy dién dot than &p dung gidi phap nang cap/ cdi tao

FGD da voi
- Congsudt | Nimdwa | Hiéusudt | Hiéu suit
Nha may A X - . .
MW nang cap khir trwéc khir sau

E.On’s

Trimble, My 550 2006 90 99
Fayette, My 470 2010 84 99
B.L. England 155 2010 90 97
Iskenderu 2X660 2012 80 90

Theo VGB PowerTech, trong du an ning cap hé théng FGD bao gém thay
méi cac voi phun cia NMP Iskenderu cong suat 2x660MW tai Tho Nhi Ky,
hiéu suat FGD da tang tir 80% 1én 90%.

Nguon: VGB

Hinh 2.3.12: Cai tao voi phun tai nha may dién Iskenderu
Trong dy 4n nang cap hé thong FGD bao gdm ting sé lwong cac voi phun va
lip dat khay phan phdi khoi caa NMP Fayette tai My, cong suat 470MW, hiéu
suit FGD di tang tir 84% lén trén 95,5% (muc tiéu). Cac két qua trong van

hanh cho thay hiéu suat da dat mac 99%.

Absorber Spray Pattarn — Onginal Absarber Spray Pattern — Upgrads
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Khay phan phéi méi Vi phun sau cai tao

(Nguon: Babcock & Wilcox)
Hinh 2.3.13: Ndng cdp voi phun va khay phdn phéi khéi tai nha mdy dién
Fayette

(Nguén: Babcock & Wilcox)
Hinh 2.3.14: Ning cdp set khir dm tai nha mdy dién Fayette

Nha méy dién E.On’s Trimbleda 1ap méi cac voi phun hai chiéu (hudng 1én va
huéng xudng) cho bén gian phun phia dudi, lap méi voi phun goc rong 120°
cho gian phun trén cung. Két qua do sau khi nang cap cho thay hiéu suat da
tang tr 90% Ién 99,2%.
Nhan xét:
Qua céc trinh bay néu trén, trén co sé trinh d6 cdng nghé va kinh nghiém thuc
té, v6i hiéu suat ghi nhan tai thoi diém thir nghiém tinh nang va thoi diém hién
tai cua hé thong FGD (hiéu suat thiét ké 16n hon 90% va ndng d6 khi SO tai
dau ra FGD theo cam két cua nha thau la nho hon 150mg/Nm®), néu ap dung
tong hop cac giai phap phuc hdi van hanh két hop cai tao bao gom lip dat voi
phun méi va vanh chan, hiéu suat FGD c6 thé dat mac 97%.
- Evaluating the effectiveness of proposed renovation and upgrade solutions
for FGD systems
+ SO2 removal efficiency:
According to practical studies by Babcock & Wilcox in FGD renovation and
upgrade projects worldwide, replacing the spray system with large single-
drop nozzles with new double hollow cone spray nozzles and installing new
smoke distribution trays in the absorption tower can increase the SO2 removal
efficiency of the FGD system by at least 16%.
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—— I

Single nozzle — double nozzle Tray-free — with tray

(source:URS)
Figure 2.3.10: Comparison of performance when using a dual tray/nozzle and without a
single tray/nozzle.

Process data Power Plant Ingolstadt anit 4, E.ON - Tray in operation

Betriebswerte E.On KXW Iingolstadt Block 4 mit TRAY

n - 99%
i with Tray
‘ —~
! T oty ~ - w gt = 2800 mgm’
3-1- 23
- i
a - - - —
i“ G 9. 4%
== PSR YH T el SRy A e S I T S 5 OVORERES | i Y
. S L LW A B —— A T Tray

e e B e e 15— g
—— Taen g - M A ——— N

Increase in SO, efficiency from 96,5% to > 99% due to Tray operaton

(source: Babcock Noell GmbH)

Figure 2.3.11: Evaluation of FGD performance with and without a dispensing
tray.

According to research by Babcock Noell GmbH (Figure 4.3.16), installing
additional flue gas distribution trays in the absorption tower will increase the
SO2 removal efficiency by approximately 2.5%.

The table below compares the design options for wet limestone-type
absorption towers for a 617MW unit, with a removal efficiency of 97.6% and
an inlet SO2 concentration of 2882 mg/Nma3.

Table 2.3.2: Comparison of absorption tower design options.

Option 2 tray 1 tray No tray
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L/G 56 82 108
?;;ﬁzrgf 259 208 178
(PHI::T/E) flow  rate 7830 11350 15000
Pump power (kW) 6470 6560 7470
Pump power Co s6 +90 +1000

deviation (kW)

(source: Babcock & Wilcox)
Table 2.3.3: Coal-fired power plants applying limestone FGD upgrade/renovation solutions.

Power Year of Pre- Post-reduction
Plant unarades deionization efficienc
MW Pg efficiency y

E.On’s Trimble, 550 2006 90 99
My

Fayette, My 470 2010 84 99
B.L. England 155 2010 90 97
Iskenderu 2X660 2012 80 90

According to VGB PowerTech, in the FGD system upgrade project, which
included replacing the nozzles at the 2x660MW Iskenderu power plant in
Turkiye, FGD efficiency increased from 80% to 90%.

Nozzle before renovation Renovated nozzle

source: VGB

Figure 2.3.12: Nozzle renovation at Iskenderu power plant.
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In the FGD system upgrade project at the 470MW Fayette Power Plant in the
US, which included increasing the number of nozzles and installing flue gas
distribution trays, FGD efficiency increased from 84% to over 95.5% (target).

Operational results showed efficiency reaching 99%.

Absorber Spray Pattarn — Onginal Absorber Spray Pattern — Upgrads

Khay phan phdi méi Voi phun sau cai tao

(source: Babcock & Wilcox)

Figure 2.3.13: Upgrading the nozzle and flue gas distribution tray at the
Fayette power plant.

(soure: Babcock & Wilcox)

Figure 2.3.14: Upgrading the dehumidifier at the Fayette power plant.
E.On’s Trimble power plant has installed new bidirectional (upward and
downward) nozzles for the four lower spray arms and new 120° wide-angle
nozzles for the top spray arm. Measurements after the upgrade showed an
increase in efficiency from 90% to 99.2%.

Comment:

Based on the above presentation, and considering the technological level and
practical experience, with the efficiency recorded at the time of performance
testing and the current efficiency of the FGD system (design efficiency greater
than 90% and SO2 concentration at the FGD outlet as committed by the
contractor is less than 150mg/Nm3), if a solution of restoring operation
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combined with the installation of new flue gas distribution plates and flue gas
baffles is applied, the FGD efficiency could reach 97%.

2.3.2.
2321

M0 ta ky thudt giai phap cai tao, ning cip cho Dy 4n
Mikc phat thai SO2 thiét ké

Dic tinh than sir dung trong thiét ké nha may va thiét ké hé théng FGD duogc
chi o trong HO so mdi thau, trong d6 ham luong luu huynh 16n nhat trong
than 14 0,66%. Tuong tmg véi ham luong lwu huynh ndy, nong d6 SO2 16n
nhat trong khi thai 16 hoi theo thiét ké 1a 1504 mg/Nm?. Hién tai, NMND
Quang Ninh dang str dung than trdn gifra 2 loai than cam 5b.10 va 5b.14 véi
ty 1¢ 50/50. Ham luong luu huynh cta than tron sé bang khoang 0,915%.

Chat lugng than dap tng tiéu chuan TCVN 8910:2020 duoc diéu chinh
thong qua hop dong mua ban than va duoc nha cung cap than cam két dam
bao trong dai han.

St dung phan mém Steam Pro dé mo phong sy van hanh ciia to may voéi loai
than tron néu trén, két qua nong do SOz dau vao thap hap thu bang 2378,4
mg/Nm?. Nhu vay, véi gid dinh ro ri khoi khi qua set gia nhiét khoi-khoi
(GGH) 1a 1%, dé dap mg yéu cau theo QCVN 19:2024, ham luong SO2 dau
ra FGD nho hon 120 mg/Nm?, hiéu suét cua hé théng FGD can dat 97%.
Tu van kién nghi st dung gia tri ndng d6 phat thai SO2 16n nhit nhu cia
than tron hién hiru dé tinh toan, thiét ké hé théng FGD khi phuc hoi, nang
cAp nham dap Gmg ngudng phat thai méi.
N@)ng do SO2 trong khi thai sau thap hép thu cua hé théng FGD hién tai va cac
yéu cau theo Tiéu chuin moi truong hién hanh thé hién trong bang sau:

Bang 4.3.8: Nong dg SO, trong khi thai

Thong so thiét ké Ponvi | Giatri
Ham luong luu huynh 16n nhat theo thiét ké % 0,66
Nong d6 SO 16n nhét trong khai thai theo thiét ké mg/Nmé | 1504
Ham lugng luu huynh 16n nhat theo than hién tai % 0,915
Nong do SOz lon nhat trong khéi thai khi dot than hién

tai (theo mo6 phong bang chuwong trinh tinh toan) mg/Nm3 | 2378,4
Luu lugng khéi qua FGD % 100
Luu luong khoi di tat % 0
Y&u cau hién tai theo QCVN 19:2024

Nong do SO, trong khai thai mg/Nm?® 120
Hi¢u suat t6i thieu phai dat khi qua set gia nhiét khoi-

khoi (dot than hién tai) % 95,06
Hiéu suat FGD tbi thiéu dé nong d6 SO, dat ngudng % 97
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| theo QCVN 19:2024 (d6t than hién tai)

Hiéu suit khir 97% 13 hiéu suat khtr toi thiéu can dat duoc cta thap hap thu.

2.3.2. Technical Description of the Renovation and Upgrading Solution for the Project
2.3.2.1 Designed SO2 Emission Level

The characteristics of the coal used in the plant design and FGD system

design are specified in the Tender Documents, in which the maximum sulfur

content in the coal is 0.66%. Corresponding to this sulfur content, the

maximum SO2 concentration in the boiler flue gas according to the design is

1504 mg/Nm3. Currently, Quang Ninh Thermal Power Plant is using a blend

of two types of coal dust 5b.10 and 5b.14 at a ratio of 50/50. The sulfur
content of the blended coal will be approximately 0.915%.

The coal quality meets the TCVN 8910:2020 standard, which is regulated
through the coal purchase contract and is guaranteed by the coal supplier in

the long term.

Using Steam Pro software to simulate the operation of the unit with the
aforementioned blended coal, the resulting SO2 concentration at the
absorption tower was 2378.4 mg/Nm3. Therefore, assuming a flue gas leakage

of 1% through the flue gas-to-gas preheater (GGH), to meet the requirements

of QCVN 19:2024, the SO2 content at the FGD outlet must be less than 120
mg/Nm3, and the FGD system efficiency needs to reach 97%.

The consultant recommends using the maximum SO2 emission concentration

value of the existing blended coal to calculate and design the FGD system
during restoration and upgrading to meet the new emission threshold.

The SO2 concentration in the flue gas after the absorption tower of the current
FGD system and the requirements according to current environmental

standards are shown in the following table:
Table 4.3.8: SO2 concentration in flue gas

Design Parameters Unit Value
Maximum sulfur content

according to design % 0,66
Maximum SO2 _concentra_ttlon in mg/Nm3 1504
flue gas according to design

Maximum sulfur conten_t based % 0,915
on current coal combustion

Maximum SO2 concentration in

flue gas when b_urnlng current mg/Nm? 2378 4
coal (as simulated by

calculation program)

Fluid flow rate through FGD % 100
Fluid bypass flow rate % 0
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Current requirements according
to QCVN 19:2024
SO2 concentration in flue gas mg/Nm® 120

Minimum efficiency required
when passing through flue gas
heater (current coal
combustion)

Minimum efficiency of
absorption tower to achieve
SO2 concentration threshold % 97
according to QCVN 19:2024
(current coal combustion)

2.3.2.2  Pdnh gid cdc thiét bi chinh trong hé thong FGD
1/ Dir liéu dau vao:
Tu van st dung phan mém Steam Pro dé tinh toén véi cac dir liéu dau vao nhu
Sau:

% 95,06

- bac tinh nhién li¢u hién dang sit dung cho NMND Quang Ninh 1a than tron
cua 2 loai than cam 5b.10 va 5b.14. Sau day la cac dir li€u dac tinh k¥ thuat
cua 2 loai than nay:

Bang 4.3.24: Thong s6 ddc tinh ky thudt cua nhién liéu than tron hién dang su

dung cho nha mdy (Nguén dir liéu: NMND Qudng Ninh)

TT Céc chi tiéu Ponvi | Cam5b.10 | Cam 5b.14
1 | C& hat mm 15 15
Ty lé trén ¢ t6i da % 10 10
2 | Bo tro, kho Ak %
Gidi han/khong 16n hon 35 35
] B R R
3 | Ham luong 4m toan phan W® %
Trung binh 8,5 8,5
Khong l6n hon 13 13
4 | Ham luong chat boc, kho VX %
Khong 16n hon 10 14
e
5 | Ham lwong Iuu huynh téng, khd Sk %
Khong 16n hon 1,0 1,0
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Chuyén d6i qua tir thanh phan co sé

kho qua co s& nhan (as received) 0,915 0,915

2.3.2.2 Evaluation of Main Equipment in the FGD System
1/ Input Data:

Consultant uses Steam Pro software for calculations with the following input
data:

- The fuel currently used for the Quang Ninh Thermal Power Plant is a blend
of two types of coal dust, 5b.10 and 5b.14. The following are the technical
characteristics data for these two types of coal:

Table 4.3.24: Technical characteristics of the blended coal fuel currently used
for the plant (Data source: Quang Ninh Thermal Power Plant)

No. | Specifications Unit Coal grade 5b.10 | Coal grade 5b.14
1 Particle size mm 15 15
Ratio to maximum size % 10 10

2 Ash content, dry Ak %

Limit/Not exceeding 35 35

Conversion from dry base
composition to receiving 32,05 32,05
base (as received)

3 Total moisture content Wtp %

Average 85 85

Not exceeding 13 13

Volatile matter content, dry
vk %

Not exceeding 10 14

Conversion from dry base
composition to receiving 9,15 12,81
base (as received)

Total sulfur content, dry 0
Skch %

Not exceeding 1,0 1,0

Conversion from dry base
composition to receiving 0,915 0,915
base (as received)

2/ Panh gid cdc thiét bi chinh
2/ Evaluating the main equipment
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Badng 4.3.26: Pdnh gid cdc hang muc thiét bi hé thong FGD

T Hang muc thiét bi hé thong

Théng sb theo thiét
ké

Tinh toan véi than hién

tai

(6 mirc lwu huynh lén
nhit 13 0,915%)

Ghi cha

Panh gia

FGD
QCVN 19:2024/BTNMT
Ponvi | Trisé Ponvit/h | Ponvimih
- Xem xét v6i khoi
luong ri€ng bun
voi 12 1,22 tons/m?.

Bom tdi tudn hoin thip ha - Van hanh 3| Luu lugng thiét ké
U m tar than hoam thap A4P | nam | 4.200 19.256 15.783 bom/té may véi | khong dap tng gia
v tong lwu luogng | tri tinh toan.

thiét ké:

3 x 4200 = 12.600

m3/h
Il | Hé thong nghién

4 X 3.804= 4 t6 may dung | Luu luong thiét ké
1 | May nghién t/h 3x7=21 | [ o1k B chung 3 may | dap ing gia tri tinh
’ nghién toan

2 | Bom bin véi mih | 36 20,62 16,9 - Xem x&t v6i khoi | Luu luong thit ke

lugng riéng bun | ddm bao dap ung
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Hang muc thiét bi hé thong

Théng so theo thiét
ké

Tinh toan véi than hién

tai

(6 mirc luu huynh lém

T EGD llhf’lt 1a 0,915%) Ghi cha Panh giii
QCVN 19:2024/BTNMT
Ponvi | Trisé Ponvith | Ponvimih
VoI la 1,22 | gia tri tinh toan
tons/mq,
I Hé¢ thong van chuyén thach
cao
ff;r;‘ Xe; N kfli’; Luu lugng thiét ké
1 | Bom thach cao thap hép thy m3h | 48 53,53 44 ONg TIENS  CUd | g bao dap tng
bun thach cao 1a |0 vinh todn
1,215t/m3 glath
IV | Hé thdng suc d-xy
Luu luong thiét ké
13 7 q
1 | Quat suc 6-xy m3h | 3576 5095 ong - dam bio
dap ung gia tri tinh
toan
V | Hé thong nuéc bo sung
1 | Bom nuéc dan khir swong (ME) 120 71,52 71,52 Luu lugng thict ke
dam bao dap ung
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TT

Hang muc thiét bi hé thong
FGD

Théng so theo thiét
ké

Tinh toan véi than hién
tai

(6 mirc luu huynh lém
nhét 12 0,915%)

QCVN 19:2024/BTNMT

DPonvi | Triso

Ponvith | Ponvimih

Ghi chu

Danh gia

gia tri tinh toan

Table 4.3.26: Evaluation of FGD system equipment items

Calculations based on
N current coal
| Spe_C| ications as per (at  maximum  sulfur
No. | FGD system equipment category | design content of 0.915%) Notes Evaluate
QCVN 19:2024/BTNMT
Unit Value Unit t/h Unit m®/h
Absorption  tower recirculation - Considering the
pump density of lime
sludge is 1.22 .
tons/m3. The design flow rate
I mé/h 4.200 19.256 15.783 _ does not meet the
i Oper_atlng_ 3 | calculated value.
pumps/units with a
total design flow
rate:
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Calculations based on
o current coal
| Spe_C|f|cat|ons as per (@t  maximum  sulfur
No. | FGD system equipment category | design content of 0.915%) Notes Evaluate
QCVN 19:2024/BTNMT
Unit Value Unit t/h Unit m%/h
3 x 4200 = 12,600
m3/h
Il | Grinding system
Grinding machine ) 4 x 3,.804= 4t may ding Design flow rate
1 t/h 3x7=21 \ .1 | meets calculated
15,216 chung 3 may nghién
value
Lime slurry pump -~ Xem xét v&i khéi E)nessl:gr;:S ﬂt(r)]\;\i rflr:g
2 mé/h 36 20,62 16,9 lurong riéng bun voi )
. P calculated value is
la 1,22 tan/m°.
met
111 | Gypsum conveying system
Absorption tower gypsum pump Considering the ;—:seu?:?gnt;:iw rg:g
1 m/h 48 53,53 44 density of gypsum :
g calculated value is
slurry is 1.215 t/ms.
met.
IV | Oxygenation system
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Calculations based on
o current coal
| Spe_cmcatlons as per (at  maximum  sulfur
No. | FGD system equipment category | design content of 0.915%) Notes Evaluate
QCVN 19:2024/BTNMT
Unit Value Unit t/h Unit m%/h
Oxygenation fan The design flow rate
1 méh 3576 50905 is not guaranteed to
meet the calculated
value.
V | Supplemental water system
Water pump for misting system The design flow rate
1 (ME) 120 7152 7152 ensures  that th_e
calculated value is
met.
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Maéy nghién tinh dé véi:

Hién tai, 4 t6 may ciia nha may dang van hanh véi 2 may nghién tinh (1 may
nghién tinh du phong). Tuy nhién, khi xem xét trén co s& yéu cau cia QCVN
19:2024/BTNMT (6 mirc luu huynh 16n nhét), nhu cac gia tri tinh toan trinh
bay tai bang 4.3.26, can thiét van hanh ca 3 may nghién méi dap tng nhu cau
bun voi ciing nhu du phong cho hé thong FGD.

Bom tdi tuan hoan thap hdp thu

Nhu trinh bay tai bang trén, luu luong thiét ké ciia bom tuan hoan thap hap thu
khong dap trng gia tri tinh toan.

Do cac gian phun van hanh dgc 1ap vdi tiing bom tuan hoan nén viéc lép dat
thém 1 bom tuan hoan dé hd trg 1a khong kha thi. Bén canh d6, theo kinh
nghiém, danh gia cua Tu van, véi viéc thay thé voi phun cii bang voi phun nén
d6i, cot ap thiét ké cua bom tuan hoan thap hap thu can ting 1én khoang 20%.
Do d6, Tu van dé xuat thay thé cac bom cii bang bom mdi vdi thong s6 k¥
thuat nhu sau:

+ Niang suét: 6100 m3/h;

+ Cot ap: 18,5/21/23,5/26 m;

+ Cong suat dién: 310/345/385/430 kW

Két qua tinh todn bang phan mém Steam Pro nhu sau:

WFGD Flow Circuit « One Unit (Engineering Design)

Prmary T
Dwamm A001%W

T Unoemion —T1  Bacondoy
11 550 Dewaner
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Hinh 4.3.25: Két qua tinh toan hé tho”'ng FGD voi nhién liéu than hién tai
Limestone Grinding Mill:

Currently, the plant's four units are operating with two grinding mills (one is a
backup). However, considering the requirements of QCVN 19:2024/BTNMT
(at the highest sulfur level), as shown in the calculated values in Table 4.3.26,
it is necessary to operate all three grinding mills to meet the lime sludge
demand and provide backup for the FGD system.

Absorption Tower Recirculation Pump

As shown in the table above, the design flow rate of the absorption tower
recirculation pump does not meet the calculated value.

Since the spray arms operate independently of each recirculation pump,
installing an additional recirculation pump to support them is not feasible.
Furthermore, based on the consultant's experience and assessment, replacing
the old nozzles with double cone nozzles would require an increase of
approximately 20% in the design head of the absorption tower recirculation
pump. Therefore, the consultant recommends replacing the old pumps with
new ones with the following specifications:

+ Capacity: 6100 m3/h;

+ Head: 18.5/21/23.5/26 m;

+ Power consumption: 310/345/385/430 kW.

The calculation results using Steam Pro software are as follows:

WFGD Flow Circuit - One Unit (Engineering Design)

T UnoeTon 71 Sacondoy
11550 Dewaet

Figure 4.3.25: Calculation results of the FGD system with current coal fuel.
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» Danh gia quat tang ap FGD:
- Xem xét vé cong suét (luu luong) thiét ké:

Trén co s& bang ddc tinh than hién tai, luu lugng tinh toan qua quat tang ap
nhu sau:

Bdng 4.3.28: Pdnh gid kha ning ddp vmg vé cong sudt quat tang dp

Pon |Thong  s6 | QCVN

TT | Hang myc vi theo thiét k& | 19:2024/BTNMT

banh gia

Luu luong thiét
Quat tang dp | o 11804000 | 1.532.305 ke dam bdo dap
FGD ung gid tri tinh
toan

- Xem xét vé cot ap thiét ké:

Trong thiét ké voi phun dé xuat, luu luong bun voi di qua voi phun khong thay
d6i, nhung céc 16 thoat dung dich bun voi trén voi phun nhiéu hon. Do d9,
dang voi phun dé xuit méi sé& c6 cac tia, hat dung dich dugc x¢é nhé hon nhiéu
(nho két cau voi phun va ap suat) so voi dang voi phun cii (diéu nay c6 hiéu
qua khir SOx tt hon). Phan cot ap thiét ké cua bom tuin hoan thap hép thu
can tang 1én chu yéu dé thang céc trd lyc bén trong voi phun va tao cho voi
phun c6 kha ning phun suong tét hon. Do d6, Tu van danh gia tré luc tao boi
voi phun méi trong thap hap thu nho hon trd luc tao béi voi phun cil.

Nhu vay, theo ndi dung dé xuét cai tao hé théng FGD, duong khoi s& ting
thém trd luc do lap dit thém khay chia khoi bén trong thap hap thu. Theo tham
khao tir cac nghién ctru trén thé gidi va tir nha san xuat, tro lyc nay bang
khoang 300 (Pa).

Theo tai liéu S6 tay van hanh hé thong FGD: cot ap thiét ké cua quat ting ap
1a 3680 Pa, tr& lyc trong thap hip thu 1a 1190 Pa, tong trd luc set gia nhiét
khdi-khoi 1a 912 Pa. Qua tinh toan, tré lyc qua cac dudng ong dan khoéi
khoang 60 Pa. Vay cdt 4p du phong cia quat tang ap la:

Pgp = 3680 — 1190 — 912 - 60 = 1518 Pa.

Gia tri cOt ap tinh toan nay dap tng dugc yéu cau day khoi qua thap hap thu
khi ldp dat thém khay chia khoi.

> Evaluation of FGD booster fan:

- Consideration of design capacity (flow rate):

Based on the current coal characteristics table, the calculated flow rate
through the booster fan is as follows:
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Table 4.3.28: Evaluation of booster fan capacity

. Design QCVN
No. | ltems unit | arameter 19:2024/BTNMT | Evaluate
The design flow
1 | Boosterfan FGD  |m¥h | 1.824.000 1.532.070 rate ensures that
the calculated value
is met.

- Consideration of design head:

In the proposed nozzle design, the flow rate of lime slurry through the nozzle
remains unchanged, but the number of lime slurry solution outlets on the
nozzle is increased. Therefore, the new proposed nozzle design will have much
finer spray and particle size distribution (due to nozzle structure and pressure)
compared to the old nozzle design (this results in better SOx removal
efficiency). The design head of the absorption tower circulation pump needs to
be increased mainly to overcome the internal resistances in the nozzle and to
give the nozzle better atomization capabilities. Therefore, the consultant
assesses that the resistance created by the new nozzle in the absorption tower
is smaller than the resistance created by the old nozzle.

Thus, according to the proposed FGD system renovation, the flue gas path
will have increased resistance due to the installation of additional flue gas
distribution trays inside the absorption tower. Based on research worldwide
and from the manufacturer, this resistance is approximately 300 (Pa).

According to the FGD System Operating Manual: the design pressure head of
the booster fan is 3680 Pa, the resistance in the absorption tower is 1190 Pa,
and the total resistance of the flue-to-flue heater is 912 Pa. Calculations show
that the resistance through the flue pipes is approximately 60 Pa. Therefore,
the reserve pressure head of the booster fan is:

Pdp = 3680 — 1190 — 912 - 60 = 1518 Pa.

This calculated pressure head value meets the requirements for pushing flue
gas through the absorption tower when a flue gas distribution tray is installed.
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Két luén:

Trén co so cée tinh toan, phan tich néu trén d6i voi hé théng FGD khi d6t than
tron hién tai, Tu van danh gid nhu sau:

- Quat tang ap: dap ung.

- Bom tai tuan hoan thap hap thu: khéng dap tng.

- May nghién: dap tng.

- Bom bun voi: dap ung.

- Bom thach cao thap hap thu: dap tmg.

- Quat suc 0-xy: khong dép tng.

- Bom nuéc dan khir swong (ME): dép tng.

Ngoai ra, ’theo két qua nghién clru cﬂqa dé tai cap nhé nude “Nghién clru, thir
nghiém dot than kém chat phu gi,a deé tang hiéu, suat va gidm phat thai khi 6
nhiem cho nha may nhié¢t dién dot thE}n”, Ma s6: KC 05.19/ 1’6—20 dugc thuc
hién bdi Vién ’Néng lugng. Véi cac lgét qua thi nghiém khi dét than kém phu
gi,a (phu gia s6 1 Eplus va Phy giq s0 2 — Reduxco) dugc thyc hién tai 10 hoi
s0 3 cua NMND Hai Phong cho thay:

Khi @6t than kém phu gia Eplus, giam phat thai khi SO, trung binh 12,25%.
Khi @6t than kém phu gia Reduxco, giam phat thai khi SO2 trung binh 19,67%
Giai phép nay ciing c¢6 thé duoc xem xét két hop véi cac giai phap cai tao
FGD nhu trinh bay trén.

Conclusion:

Based on the above calculations and analysis of the current FGD system when
burning blended coal, the consultant's assessment is as follows:

- Booster fan: meets requirements.

- Absorption tower recirculation pump: does not meet requirements.
- Grinding mill: meets requirements.

- Lime slurry pump: meets requirements.

- Absorption tower gypsum pump: meets requirements.

- Oxygen aeration fan: does not meet requirements.

- Water pump for mist removal (ME): meets requirements.

In addition, according to the research results of the state-level project
"Research and testing of coal combustion with additives to increase efficiency
and reduce pollutant emissions for coal-fired thermal power plants”, Project
code: KC 05.19/16-20, conducted by the Institute of Energy. Experimental
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2.3.2.3

results from burning coal with additives (Additive No. 1 Eplus and Additive
No. 2 — Reduxco) conducted at boiler No. 3 of Hai Phong Thermal Power
Plant show:

When burning coal with additive Eplus, the average reduction in SO2
emissions was 12.25%.

When burning coal with additive Reduxco, the average reduction in SO2
emissions was 19.67%.

This solution can also be considered in combination with other FGD
improvement solutions as presented above.

Mo ta ky thudt giai phap
Nhu vay, néu ap dung tong hop cac giai phap cai tao nang cap bao gom lap dat
méi khay phan phdi khoi va vanh chan khoi, hiéu suat thap hap thu FGD s&
dat khoang 97% va dap tng quy dinh theo QCVN 19:2024. Tu van dé xuat
phuong an cai tao FGD cua nha may nhu sau:
- Thay thé gian phun va voi phun
Théo d& toan set cac voi phun hién tai (16 gian phun t6 may) va thay thé
bang cac voi phun nén do6i. Cac dng nhanh lién két cac voi phun véi 6ng
gop ciing thay thé dong set véi cac voi phun. Vat liéu ché tao voi phun va
dng nhanh giir nguyén hoic tuong dwong tuy theo nha cung cap. Sé luong
c4c set phan thay thé hoac lap méi nhu sau:
+ S6 voi phun lap méi trén mot gian: 68;
+ Kiéu voi phun: nén d6i, 120°;
- Thay thé bom tuan hoan thap hdp thu
Théo d& toan set 16 bom tuan hoan (4 té may) va thay thé bing cac bom
mai ngay tai vi tri ctia cac bom cli. Bom mdai nén duoc lya chon vai hinh
dang, kich thuéc twong tu bom cii dé cd thé sir dung cac dudng 6ng, bé d
cii ma khong phai thay d6i nhiéu hién trang.
+ Niang suét: 6100 m3/h;
+ Cot ap: 18,5/21/23,5/26 m;
+ Cong suat dién; 310/345/385/430 kW.
- Lap méi khay phan phai khoi:
Khay chia khai kiéu duc 156 s& dugc lap dat phia trén duong khoi vao thap
hap thu va duéi gian phun thi nhat. Vat liéu khay chia khoi phai chiu
duge moi trudng dn mon trong thap. Pi kém véi khay chia khoi 1a cac két
ciu gia d& bén trong thap. Bén ngoai thap & cao do lap dat khay chia khoi
s& bo tri cira kiém tra va san van hanh.
+ S6 luong: 04 (cho 4 t6 may);
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+ Vat liéu: Thép hop kim cuong d6 cao (hard alloy);
+ Kiéu: duc 15;
+ Ctra kiém tra va san van hanh tai cao o khay phan phéi;
+ Vi tri: lap dit & trong thap hap thy, sau ctra vao caa khoi, trude dan dng
phun bun voéi dudi cung.
- Ldp méi vanh chan khoi:
+ S luong: 12 (cho 04 t6 may);
+ Vi tri: twong &ing vai cac muc lap dat 04 gian phun.
- Thay thé thiét bj khi am:
+ S tang: 08 (cho 04 t6 may);
+ Vat liéu: thép hop kim.
- Thay thé quat suc d-Xi
+ S6 lugng: 06 (cho 04 t6 may);
+ Ning suat: 5.900 m3/h;
+ Pong co: 160 kW.
Véi cac giai phap néu trén khdng yéu cau phai thay thé/ cai tao cac phan tu/
set phan khac caa hé thong FGD nhu cac duong éng khéi, bom, quat, hé théng
chuan bi d4 voi,...
Trong qua trinh thuc hién, ngoai cac giai phap cai tao lién quan dén két ciu
bén trong cua thap hap thu, nha thau thyuc hién can cd khao sat, danh gia tong
thé vé tinh niang van hanh caa hé thdng, cac thiét bi trong hé théng va dua ra
c4c giai phap nang cap, cai tao hé théng xir ly SO2 ¢6 tinh toan dién, dong set,
hé thdng, dap tng yéu cau phat thai mai, c6 tudi tho phi hop véi cac thiét bi
cua nha may. Nha thau ciing can nghién cau, hiéu chinh Quy trinh van hanh,
bao dudng va stra chira hé thdng FGD cho phi hop sau khi nang cap, cai tao.
- Thay thé set trao d@oi nhiét khdi khoi (Gas Gas Heat Exchanger -GGH)
S6 lugng: 04 set/04 10 hoi
Gom:
1. Phan tir trao d6i nhiét GGH 30,5 V-SMRC
- Bién dang: HC12e
- Chiéu cao phan tir trao doi nhiét: 800mm
- P9 day tdm trao doi nhiét: 0.75mm + 0.3mm 16p phii enamel
- VAt liéu tAm trao d6i nhiét: Dercarburized steel + Enamel
- Vat liéu khung: Corten A
- Quy cach phu (enamel): phu tinh dién sett kho (Electrostatic Dry
Powder method)
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+ Quy trinh nén phan tir trao doi nhiét: Surepack Elements
+ Loai Khung: Mark 3 (MK3)
S6 lugng: 01 set cho 01 GGH: 36 x 4 = 144 pcs
2. Hop giam téc SGW29-100D (CW) GGH
3. Vong bi 29488 EM gbi d& trén GGH
2.3.2.3 Technical Description of the Solution

Thus, if a comprehensive upgrade solution is applied, including the
installation of new smoke distribution trays and smoke baffles, the efficiency of
the FGD absorption tower will reach approximately 97% and meet the
regulations according to QCVN 19:2024. The consultant proposes the
following FGD renovation plan for the plant:

- Replacement of spray arms and nozzles

Dismantle all existing nozzle sets (16 spray arms per unit) and replace them
with double cone nozzles. The branch pipes connecting the nozzles to the
manifold will also be replaced with matching sets. The material for
manufacturing the nozzles and branch pipes will remain the same or be
equivalent depending on the supplier. The number of replacement or new
installations is as follows:

+ Number of new nozzles installed per arm: 68;
+ Nozzle type: double cone, 120°;
- Replacing the Absorption Tower Circulation Pumps

Dismantle the entire set of 16 circulation pumps (4 units) and replace them
with new pumps in the same location as the old ones. The new pumps should
be selected with similar shape and size to the old pumps so that the existing
pipes and supports can be used without significant changes to the existing
structure.

+ Capacity: 6100 m3/h;

+ Head: 18.5/21/23.5/26 m;

+ Electrical power: 310/345/385/430 kW.
- Installing New Smoke Distribution Trays:

Perforated smoke distribution trays will be installed above the smoke inlet to
the absorption tower and below the first spray manifold. The material of the
smoke distribution trays must withstand the corrosive environment inside the
tower. The smoke distribution trays will be accompanied by internal support
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structures. An inspection door and operating platform will be installed outside
the tower at the height where the smoke distribution trays are installed.

+ Quantity: 4 (for 4 units);

+ Material: High-strength alloy steel (hard alloy);

+ Type: Perforated;

+ Inspection door and operating platform at the distribution tray level;

+ Location: Installed inside the absorption tower, after the flue gas inlet,
before the bottom lime slurry spray pipe assembly.

- Installation of new flue gas baffles:
+ Quantity: 12 (for 4 units);

+ Location: Corresponding to the installation levels of the 4 spray pipe
assemblies.

- Replacement of dehumidifier:

+ Number of stages: 8 (for 4 units);

+ Material: Alloy steel.

- Replacement of oxygen aeration fan:
+ Quantity: 6 (for 4 units);

+ Capacity: 5,900 m3/h;

+ Motor: 160 kW.

The above solutions do not require replacing/modifying other elements/parts
of the FGD system such as chimneys, pumps, fans, limestone preparation
systems, etc.

During implementation, in addition to the structural modifications to the
absorption tower, the contractor must conduct a comprehensive survey and
assessment of the system's operational performance and equipment, and
propose comprehensive, integrated upgrade and modification solutions for the
SO2 treatment system that meet new emission requirements and have a
lifespan compatible with the plant's equipment. The contractor also needs to
study and adjust the FGD system operation, maintenance, and repair
procedures to suit the upgrade and modification process.

- Replacement Gas Heat Exchanger (GGH) Set
Quantity: 4 sets/4 boilers

Includes:

1. GGH 30.5 V-SMRC Heat Exchanger Element
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- Profile: HC12e
- Heat exchanger element height: 800mm
- Heat exchanger plate thickness: 0.75mm + 0.3mm enamel coating
- Heat exchanger plate material: Dercarburized steel + Enamel
- Frame material: Corten A
- Coating specifications (enamel): Electrostatic Dry Powder method
+ Heat exchanger element compression process: Surepack Elements
+ Frame type: Mark 3 (MK3)
Quantity: 1 set for 1 GGH: 36 x 4 = 144 pcs
2. SGW29-100D (CW) GGH Gearbox
3. Bearings 29488 EM support pillow on GGH
2.3.3. Danh muc cac thiét bi cai tao nang cip hé thong FGD
Bang 2.3.5: Danh muc céc thiét bi co nhiét cho 04 té may

TT Tén thiét bi S6 lwong Piic tinh
Gian phun va voi phun (thay s
I t}lé) - 16 gian
Ong nhanh ndi 6ng goép va VoI 47, FRP
phun
. 4x68x4 o A 0 Al A
Voi phun ~1088 cii Non d61, 120°, vat liéu SiC

Bom tuin hoan thap hap thu
(thay the)

+ Niang suat: 6100 m3/h;
, + Cot 4p: 18,5/21/23,5/26 m;
S0 bom lebom |+  cong  sudt  dién:

310/345/385/430 kW.

111 | Khay chia khoi

Kiéu duc 10, vat liéu thép hop

S6 lugng 04 céi kim cudng d6 cao (hard
alloy);
Vit li¢u Thép hop kim cuong dd cao

Lap dat & trong thap hap thy,
sau cura vao cua khoi, trudc

Vi tri dan 6ng phun bun voi dudi
cung
Khoi Iugng 12Tons |12
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IV | Vanh chén khéi

S6 lugng 12 céi

Vi tri tuon_g ung véi cac muc lap dat
04 gian phun

Khoi luong 3,6 Tons

V | Thiét bi khir Am (thay thé)

’ ? Kiéu mai, vat liéu thép hop
SO gian khir am 8 gian kim hoac nhua PP
Polypropylene)

S6 voi rira 1680 voi

Vi Quat suc 4-xi (Thay thé)

+Nang suat: 5.900 m3/h;

86 lugng 06 cai +DPong co: 160 kW.

1. Phan tir trao d6i nhiét GGH
30,5 V-SMRC

- Bién dang: HC12e

- Chiéu cao phan tir trao doi
nhiét: 800mm

- PO day tAm trao d6i nhiét:
0.75mm + 0.3mm l6p phu
enamel

- Vat liéu tAm trao d6i nhiét:
Dercarburized  steel +
Enamel

v Set GGH 04 - Vat liéu khung: Corten A

- Quy céch phu (enamel): phu
tinh dién sett kho
(Electrostatic Dry

Powder method)

+ Quy trinh nén phan tir trao
d6i nhiét: Surepack
Elements

+ Loai Khung: Mark 3 (MK3)

Sb lugng: 01 set cho 01 GGH:
36 x 4 = 144 chiéc

2. Hop giam téc SGW29-
100D (CW) GGH, s6 lugng:
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4 set.

3. Quat chén truc, Model ZSC
63-4N-LG125 (Bao gdm
dong co), sb luong: 4 set

2.3.3. List of equipment for upgrading the FGD system
Table 2.3.5: List of thermomechanical equipment for 04 units
No. Equipment Quantity Characteristic
I Spray manifold and nozzles 16 manifold
(replacement)
Branch pipe connecting manifold and 47 FRP
nozzles
Nozzles 4x68x4 Double hollow cone , 120°, SiC
=1088 piece | material
I Absorption tower circulation pump
(replacement)
Number of pumps + Capacity: 6100 m3/h;
+ Head: 18,5/21/23,5/26 m;
16 bom + Motor power: 310/345/385/430
KW.
11 Gas splitter tray
Quantity 04 piece Perforated type, high-strength alloy
steel material (hard alloy);
Material High-strength alloy steel
Location Installed inside the absorption
tower, after the flue gas inlet,
before the bottom lime slurry spray
pipe assembly
Khoi lwong 12 Tons 12
IV | Vanh chan khéi
Quantity 12 piece
corresponding to the installation
Place |
evels of 04 spray systems
Weight 3,6 Tons
V Dehumidifier (replacement)
Number of dehumidifier manifold . Roof type, material (alloy steel or
8 manifold -
PP/Polypropylene plastic)
Number of wash nozzles 1680 nozzles
VI Oxygen aeration fan (Replacement)
. +Capacity: 5.900 m3/h;
Quantity 06set | 4 power: 160 kW.
Vv Set GGH 04 1. GGH 305 V-SMRC Heat

Exchanger Element
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- Profile: HC12e
-Heat exchanger element height:
800mm

-Heat exchanger plate thickness:
0.75mm + 0.3mm enamel coating

-Heat exchanger plate material:
Dermaburized steel + Enamel

- Frame material: Corten A

-Coating (enamel): Electrostatic
Dry Powder method

+ Heat exchanger element
compression process: Surepack
Elements

+ Frame type: Mark 3 (MK3)

Quantity: 1 set for 1 GGH: 36 x4 =
144 pieces

2. SGW29-100b (CW) GGH
gearbox, quantity: 4 sets.

3. Shaft insert fan, Model ZSC 63-
4N-LG125 (Including motor),
quantity: 4 sets

2.4
24.1
24.1.1

H¢ thong dién

H¢ thong cap dién cho hé thong loc bui tinh dién ESP

Phuy tai dién

Hé thdng loc bui tinh dién s& duoc cai tao véi viéc thay thé cac may bién ap
chinh luu thudng hién tai bai may bién ap xung hozc may bién &p chinh luu
cao tan, hoic két hop cac trudng dau ding may bién ap cao tan, cac trudong sau
ding may bién &p xung. Cac cabinet dién ngudn va cap cap ngudn dé xuat
thay thé mai dé phu hop vai cdng nghé may bién ap xung hozc chinh luu cao
tan hoic két hop ca hai loai (Chi tiét cu thé s& dugc chuin xac ¢ giai doan lua
chon nha dau tu).

Théng ké cac phu tai cua hé thong nhu sau:

Hinh 2.4.1: Thong ké c&c phuy tdi cuia hé thong ESP ldp dat méi (cho 1 té may)

TT

Phu tai

Cong
suat S6 lwong
(kw)

Téng cong | Nguon cap du
suat (KW) kién

bi¢n
ap
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pién cong Tong con Nguén cap du
TT| Phu tii o | sudt | S8 1ugng suétg(kW? g e P dt
P kw) ‘
May biénép | 400V Lip dat cac
1 90 8 720 S
xung (1 ~ 8) AC ngan cabinet
, 400V mdi tai thanh
2 | Setsay st do AC 4 8 32 céi 400V ESP
: PC A
Set say su 400V
3 tre Csay - e |4 2 8 (1BFE00GS000,
4 2BFE00GS000,
4 Set diéu 400V 3 1 3 3BFE00GS000,
khién AC 4BFE00GS000)
5 Sﬁt gl(zhd’ér:i*u 400V 0,37 1 0,37
c\1a o1da AC , ,
vao
6 Set g? dién 400V 0.37 4 148
cuc lang AC
2 Set go (,11¢n 400V 0.37 4 148
cuc phong AC
M s =X 7 M - ,
ay bien ap 400V La? dat c_ac
8 |xung (9~ AC 90 8 720 ngan cabinet
16) mai tai thanh
) 400V cai 400V ESP
9 | Setsay sur do 4 8 32
aysads | ) PCB
L, (1BFF00GSO000,
Set say s 400V
10 | > 2y su e | 2 8 2BFF00GS000,
b 3BFF00GS000,
Set diéu 400V 4ABFF00GS000)
11 . 1 4
khién AC 3 3
Setgodan 140y
12 | chia khoi dau 0,37 1 0,37
. AC
vao
13 | Set g dién 400v | 0,37 4 1,48
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pién cong Tong con Nguén cap du
TT| Phu tii o | sudt | S8 1ugng suétg(kwg)g g ki;np '
P kw) ¢
cuc lang AC
Set go di¢n 400V
14 ’ 0,37 4 1,48
cuc phéng AC

2.4 Electrical System
2.4.1 Power Supply System for the ESP Electrostatic Dust Collector System
2.4.1.1 Electrical Loads

The electrostatic dust collector system will be upgraded by replacing the
existing conventional rectifier transformers with pulse transformers or high-
frequency rectifier transformers, or a combination of high-frequency
transformers in the initial stages and pulse transformers in the later stages.
The power supply cabinets and power cables are proposed to be replaced with
new ones to suit the pulse transformer or high-frequency rectifier technology,
or a combination of both (Specific details will be finalized during the investor
selection phase).

The system loads are as follows:

Figure 2.4.1: Load statistics of the newly installed ESP system (for 1 unit)

Power . Power Expected supply
No. Load Voltage uantit
g dw) | QUMY ew) source
Pulse Install new
1 transformers (1 ~ 400V AC 90 8 720 cabinets at the
8) busbar. 400V ESP
Insulator support PCA
2 heaters 400V AC 4 8 32 (1BFE00GS000,
: haft 2BFE00GS000,
3 | aaorsha 400V AC 4 2 g | 3BFEO0GSO0,
eaters 4BFE00GS000)
4 Control unit 400V AC 3 1 3
Inlet fl
5 | nefiuegas 400VAC | 037 1 0,37
splitter knockers
Collector
6 electrode 400V AC 0,37 4 1,48
knockers
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Power . Power Expected supply
No. Load Voltage antit
g (kW) Quantity sum (kW) source
Discharge
7 electrode 400V AC 0,37 4 1,48
knockers
Pulse Install new
8 transformers (9 ~ 400V AC 90 8 720 cabinets at the
16) busbar. 400V ESP
9 Insulator support 400V AC 4 8 32 PCB
heaters (lBFFOOGSOOO,
| naft 2BFF00GS000,
10 L”S“ alor sha 400V AC 4 2 8 | 3BFF00GS000,
eaters ABFF00GS000)
11 | Control unit 400V AC 3 1 3
1o | Intetflue gas 400VAC | 037 1 0,37
splitter knockers
Collector
13 | electrode 400V AC 0,37 4 1,48
knockers
Discharge
14 | electrode 400V AC 0,37 4 1,48
knockers

2.4.1.2  Giai phap cép dién
> Hién trang hé thdng cap dién cho hé théng ESP

Hé théng ESP mot t6 may duoc cip dién tir hai may bién ap 6,6/0,4kV —
1.600A.

Thong s6 ki thudt may bién &p ESP Transformer:

- Kiéu: May bién ap kiéu kho, 3 pha, lap dat trong nha
-S4 luong: 02 may bién ap/ tb may

- Ty sb bién ap: 6,6+2x2,5% / 0,42 kV

- Cong suit: 1.600kVA

- T6 dau day: D,yn1l

- Dién &p ngan mach: Ud = 8%

- Phuong phap lam mat: AN
Thong sé ki thudt thanh cai ESP PC 0,4kV:
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~ Pién 4p dinh mac: 0,4kV

- Dong dién dinh muc: 3.200A

- May cit ngan 16 tong: ACB 3.200A

- S6 luong: 02 thanh cai / t6 may

- MaKKS: ESP PC#1A (1BFEO0GS000)

ESP PC#1B (1BFF00GS000)

ESP PC#2A (2BFE00GS000)

ESP PC#2B (2BFF00GS000)

ESP PC#3A (3BFE00GS000)

ESP PC#3B (3BFF00GS000)

ESP PC#4A (4BFE00GS000)

ESP PC#4B (4BFF00GS000)
Cac cabinet cip ngudn va diéu khién ESP hién hitu dugc cip ngudn tir cac
thanh cai ESP PC 0,4kV, cu thé nhu sau:
- Thanh cai ESP PC#1A: 10 cabinet tr 1BFE04GS000 ~ 1BFE13GS000
- Thanh cai ESP PC#1B: 10 cabinet tr 1BFF04GS000 ~ 1BFE13GS000
- Thanh cai ESP PC#2A: 10 cabinet tir 2BFE04GS000 ~ 2BFE13GS000
- Thanh céi ESP PC#2B: 10 cabinet tir 2BFF04GS000 ~ 2BFF13GS000
- Thanh cai ESP PC#3A: 10 cabinet tir SBBFE04GS000 ~ 3BFE13GS000
- Thanh cai ESP PC#3B: 10 cabinet tir 3BFF04GS000 ~ 3BFF13GS000
- Thanh cai ESP PC#4A: 10 cabinet tr 4BFE04GS000 ~ 4BFE13GS000
- Thanh cai ESP PC#4B: 10 cabinet tr 4BFF04GS000 ~ 4BFF13GS000
> Phuong 4n cip dién cho cac may bién &p xung
Hé thdng loc bui tinh dién s& duoc cai tao vai viéc thay thé cac may bién ap
chinh luu thuong hién tai boi may bién 4p xung hoic may bién ap chinh luu
cao tan. Hé thong may bién &p xung hoic may bién &p chinh luu cao tan lap
dat méi tiéu thu it dién nang hon hé théng may bién ap chinh luu hién hiu.
Qua tinh toan & trén, vai cong suat tiéu thu & mdi thanh cai ESP PC khoang
770 KW, kha ning cap dién cho hé théng may bién ap xung 1a kha thi.
Cac cabinet dién - diéu khién dé xuit thay thé mai dé phu hop véi cong nghé
may bién &p xung. Cac cap cap ngudn cd thé tan dung lai.
So d6 ndi dién nhu thé hién trong ban vé& F387-FSR-TT3-EL-ESP-01.
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2.4.1.2 Power Supply Solutions
[J Current status of the power supply system for the ESP system

The ESP system, a single unit, is powered by two 6.6/0.4kV — 1600A
transformers.

ESP Transformer Specifications:

- Type: Dry-type transformer, 3-phase, indoor installation
- Quantity: 2 transformers/unit

- Transformer ratio: 6.6+2x2.5% / 0.42 kV
- Power: 1,600 kVA

- Winding configuration: D,yn11

- Short-circuit voltage: Ud = 8%

- Cooling method: AN

ESP PC 0.4kV Busbar Specifications:

- Rated voltage: 0.4 kV

- Rated current: 3,200 A

- Main circuit breaker: ACB 3,200 A

- Quantity: 2 busbars/unit

- KKS Code: ESP PC#1A (1BFE00GS000)
ESP PC#1B (1BFF00GS000)

ESP PC#2A (2BFE00GS000)

ESP PC#2B (2BFF00GS000)

ESP PC#3A (3BFE00GS000)

ESP PC#3B (3BFF00GS000)

ESP PC#4A (4BFE00GS000)

ESP PC#4B (4BFF00GS000)

The existing ESP power supply and control cabinets are powered from 0.4kV
ESP PC busbars, specifically as follows:

- ESP PC#1A busbar: 10 cabinets from 1BFE04GS000 ~ 1BFE13GS000
- ESP PC#1B busbar: 10 cabinets from 1BFF04GS000 ~ 1BFE13GS000
- ESP PC#2A busbar: 10 cabinets from 2BFE04GS000 ~ 2BFE13GS000
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- ESP PC#2B busbar: 10 cabinets from 2BFF04GS000 ~ 2BFF13GS000
- ESP busbar PC#3A: 10 cabinets from 3BFE04GS000 ~ 3BFE13GS000
- ESP busbar PC#3B: 10 cabinets from 3BFF04GS000 ~ 3BFF13GS000
- ESP busbar PC#4A: 10 cabinets from 4BFE04GS000 ~ 4BFE13GS000
- ESP busbar PC#4B: 10 cabinets from 4BFF04GS000 ~ 4BFF13GS000
1 Power supply plan for pulse transformers

The electrostatic precipitator system will be upgraded by replacing the current
conventional rectifier transformers with pulse transformers or high-frequency
rectifier transformers. The newly installed pulse transformer or high-
frequency rectifier transformer system consumes less power than the existing
rectifier transformer system. Based on the calculations above, with a power
consumption of approximately 770 kW per ESP PC busbar, the pulse
transformer system is feasible.

The proposed electrical and control cabinets are to be replaced with new ones
to accommodate the pulse transformer technology. The power supply cables
can be reused.

The electrical connection diagram is shown in drawing F387-FSR-TT3-EL-
ESP-01.

24.2 Hé thong cap dién cho hé thong xir Iy NOx
2421  Phuy tai dién
Cac phu tai dién du kién cua hé thong khir NOx lap dat mai bao gom:
1. Hé théng luu trit va cap Ammonia (1 hé théng chung cho 4 to6 may)
Bang 2.4.2: Phuy tai dién hé thong luu trir va cap Ammonia (1 hé thong chung
cho 4 t6 may)
Cong suat | Cip dién | Hé sb sir Cong suat
STT Mb ta it %kw) ép V) Sun tiéu thu
0 p . g (kW)
1 May nén khi A 7,5 400 1 7,5
2 May nén khi B 7,5 400 1 7,5
3 Bom Ammonia A 1,23 400 1 1,5
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STT Mo 6 Congouit | Chpditn | Hesbur| by
: : (kW)

4 Bom Ammonia B 1,23 400 1 1,5

3 Bom Ammonia C 1,23 400 1 1,5

4 Bom Ammonia D 1,23 400 1 1,5

5 Bom nudc thai A 10 400 1 20

6 Bom nudc thai B 10 400 1 0

7 | Ngudn dién cho C&I 10 400 1 10

8 | Cabinet chiéu sang 10 400 0,5 5

9 Cabinet bao dudng 30 400 0,1 3

10 | Piéu hoa khong khi 10 400 1 10
Tong cong 115 83

2. Set SCR lap dit riéng cho mdi to may (1 hé théng cho 1 to may)
Bang 2.4.3: Phuy tdi dién hé thong SCR (1 hé thang cho 1 té may)

. Cong suat Cap dién | Hésd sir | Cong suit tiéu
STT MO té dit (kW) ap (V) dung thu (kW)

1 Q}lat cAap khong khi 26,06 400 1 26,06
hoa tron A

) Q}lat cAap khong khi 26,06 400 1 26,06
hoa tron B

3 | Heé thdng théi bui 12 400 0,5 6
Canh hudng trudc

* |scrA ’ 0 o >
Canh hudng trudc

> |SCRB ° 0 o >
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A in Cong suat Cép dién | Hésd st | Cong suit tiéu
STT Mo ta dit (kW) ap (V) dung thu (kW)

Céanh hudng sau

6 SCR A 3 400 0,1 0,3
Céanh hudng sau

7 SCRB 3 400 0,1 0,3
Canh hudng bypass

8 SCR A 3 400 0,1 0,3
Céanh hudng bypass

9 SCRB 3 400 0,1 0,3

10 | Cautruc A 7,8 400 0,1 0,78

11 | Cautryc B 7,8 400 0,1 0,78
Nguén dién cho

12 C&l 10 400 1 10

13 | Cabinet chiéu sang 10 400 0,5 5

14 | Cabinet bao dudng 30 400 0,1 3

15 | Diéu hoa khong khi 10 400 1 10
Tong cong 158,1 89,9

2.4.2 Power Supply System for NOx Treatment System
2.4.2.1 Electrical Loads
The planned electrical loads for the newly installed NOx removal system

include:

1. Ammonia Storage and Supply System (1 system shared by 4 units)

Table 2.4.2: Electrical Loads of the Ammonia Storage and Supply System (1
system shared by 4 units)

; Installed Utilization Power_
No. Describe Voltage (V) L consumption
power (KW) coefficient (kW)
Air compressor A
1 75 400 1 7,5
Air compressor B
2 7,5 400 1 7,5
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S Power
No. Describe i 2o Voltage (V) Ut|||z_a'§|on consumption
power (kW) coefficient (kW)

Ammonia pump A

3 1,23 400 1 1,5
Ammonia pump B

4 1,23 400 1 15
Ammonia pump C

3 1,23 400 1 1,5
Ammonia pump D

4 1,23 400 1 15
Sewage pump A

5 ge pump 10 400 1 20
Sewage pump B

6 ge pump 10 400 1 0
Power supply for C&l

7 PPYY 10 400 1 10
Lighting cabinet

8 10 400 0,5 5
Maintenance cabinet

9 30 400 0,1 3
Air conditioner

10 10 400 1 10
Summary 115 83

2. A separate SCR unit is installed for each generator set (1 system per

generator set).

Table 2.4.3: Electrical load of SCR system (1 system for 1 generator unit)

Installed Utilization Power
No. Describe Voltage (V) . consumption
power (kW) coefficient
(kW)
1 X"Xed AIr Supply Fan 26,06 400 1 26,06
5 g/llxed Air Supply Fan 26,06 400 1 26,06
3 Dust Blower System 12 400 0,5 6
4 Front Vane SCR A 3 400 0,1 0,3
5 Front Vane SCR B 3 400 0,1 0,3
6 Rear Vane SCR A 3 400 0,1 0,3
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. Installed Utilization Power_
No. Describe power (KW) Voltage (V) coefficient consumption
(kw)
7 Rear Vane SCR B 3 400 0,1 0,3
8 Bypass Vane SCR A 3 400 0,1 0,3
9 Bypass Vane SCR B 3 400 0,1 0,3
10 | Crane A 7,8 400 0,1 0,78
11 | CraneB 7,8 400 0,1 0,78
12 | Power Supply for C&l 10 400 1 10
13 | Lighting Cabinet 10 400 0,5 5
14 | Maintenance Cabinet 30 400 0,1 3
15 | Air Conditioning 10 400 1 10
Summary 158,1 89,9

2.4.2.2  Giai phap cap dién

Dua trén khao sat hé théng dién hién tai trong nha may, véi nhu cau cong sudt

tang thém nhu dy kién & cac muc trén (khoang 430kW phu tai ha ap), viéc cép

ngudn cho hé théng khir NOx va SO tir cac ngan du phong cua cac cabinet
phan phéi 0,4kV hién hiru 1a kha thi.

Hé thdng cap dién cho hé théng khir NOx (SCR) bao gom:

- Trung tdm diéu khién dong co (MCC) dit tai khu vuc cap va luu trix
Ammonia: Ammonia MCC (cép dién cho cac phu tai hé thong cip
Ammonia chung cho ca bdn t6 may cia NMND Quang Ninh 1&2).

- MCC dit tai gan khu vuc lap dat set SCR cua cac to may: #1 SCR MCC, #2
SCR MCC, #3 SCR MCC, #4 SCR MCC.

Nguédn cip dién cho cac MCC nay duoc lay tir cac ngin du phong cta hé
thdng cabinet dién ty dung ha ap sin c6 trong nha may (du kién Ammonia
MCC s& duoc cap dién tir hé théng dién ty dung cia FGD, con cac SCR
Ammonia s& dugc cip dién tir hé thong dién tu dung cta 16 hoi). Mdi MCC
duoc cép dién tur 2 nguén, tai cac MCC du kién trang bi set chuyén nguén tu
dong (ATS) dam bao cung cip dién tdi cac phu tai an toan, lién tuc. Cu thé:
- Nguon cap cho #1 SCR MCC tir 2 ngan: 1BFC02GS001 (Boiler PC 1A),
may cit 400A va 1BFD06GS001 (Boiler PC 1B), may cat 400A.
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- Ngudn cip cho #2 SCR MCC tir 2 ngin: 2BFC02GS001 (Boiler PC 2A),
may cit 400A va 2BFD06GS001 (Boiler PC 2B), may cat 400A.

- Ngudn cip cho #3 SCR MCC tir 2 ngin: 3BFC02GS001 (Boiler PC 3A),
may cit 400A va 3BFD06GS001 (Boiler PC 3B), may cét 400A.

- Ngudn cip cho #4 SCR MCC tir 2 ngin: 4BFC02GS001 (Boiler PC 4A),
may cit 400A va 4BFD06GS001 (Boiler PC 4B), may cét 400A.

So d6 ndi dién nhu thé hién trong ban vé F387-FSR-TT3-EL-SCR-01, F387-

FSR-TT3-EL-SCR-02.

2.4.2.2 Power Supply Solution

Based on the survey of the current power system in the plant, with the
expected increase in power demand as outlined above (approximately 430kW
of low-voltage load), supplying power to the NOx and SO2 removal system
from the backup bays of the existing 0.4kV distribution cabinets is feasible.

The power supply system for the NOx removal system (SCR) includes:

- Motor Control Center (MCC) located in the Ammonia supply and storage
area: Ammonia MCC (supplies power to the common Ammonia supply system
loads for all four units of Quang Ninh Thermal Power Plant 1&2).

- MCCs located near the installation area of the SCR sets for the units: #1
SCR MCC, #2 SCR MCC, #3 SCR MCC, #4 SCR MCC.

The power supply for these MCCs is taken from the backup compartments of
the existing low-voltage auxiliary power cabinet system in the plant
(Ammonia MCCs are expected to be powered from the FGD's auxiliary power
system, while Ammonia SCRs will be powered from the boiler's auxiliary
power system). Each MCC is powered from two sources, and automatic
transfer switches (ATS) are planned to be installed at the MCCs to ensure safe
and continuous power supply to the loads. Specifically:

- Power supply for #1 SCR MCC from two compartments: 1BFC02GS001
(Boiler PC 1A), 400A circuit breaker and 1BFD06GS001 (Boiler PC 1B),
400A circuit breaker.
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2.4.3
243.1

- Power supply for #2 SCR MCC from 2 compartments: 2BFC02GS001
(Boiler PC 2A), 400A circuit breaker and 2BFD06GS001 (Boiler PC 2B),
400A circuit breaker.

- Power supply for #3 SCR MCC from 2 compartments: 3BFC02GS001
(Boiler PC 3A), 400A circuit breaker and 3BFD06GS001 (Boiler PC 3B),
400A circuit breaker.

- Power supply for #4 SCR MCC from 2 compartments: 4BFC02GS001
(Boiler PC 4A), 400A circuit breaker and 4BFD06GS001 (Boiler PC 4B),
400A circuit breaker.

The electrical connection diagram is as shown in drawings F387-FSR-TT3-
EL-SCR-01 and F387-FSR-TT3-EL-SCR-02.

Hé thong cap dién cho quat khéi thay thé méi c6 kém bién tin

Phu tai dién

» Phu tai 6,6kV:

Trong pham vi du 4n, s& thay thé 08 quat khéi hién hitu (mdi quat khoi co
cong suat dat dong co 1.400kW) bang 08 quat khoi méi (mdi quat khéi méi co
cong suit dat cua dong co khoang 1.800kW).

» Phu tai 0,4kV:

Nguon dién phuy tro cho Cabinet bién tan (Container) (diéu hoa, chiéu sang,
diéu khién, v.v.) du kién sé& duoc cung céip tur nguén dién 0,4kV.

Tinh toin nhu ciu dién 1Am mat cho Cabinet bién tin (Container):

MJi t6 may s& dugc trang bi 01 Cabinet bién tan (Container) dang container,
trong mdi Cabinet bién tan (Container) chira 02 bién tan 1.800kW, hiéu suét
khong nhoé hon 96%.

Cong suét vao trén mot VED:
Pin = 1800/ 0,96 = 1875 kW

Tbn hao trén mot VFD:
Ploss = 1875 - 1800 = 75 kW

Téng nhiét téa ra trong Cabinet bién tan (Container) gém 02 VFD:
Ploss, total = 75 x 2 = 150 KW
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Pé tinh nhu ciu phu tai cho diéu hoa 1am mat bién tan, ta gid st h¢ s6 hiéu
suét lanh COP = 2,7, du phong cong suat 20%:

Pdiéu hoa tinh toan = 150)(1,2/2’7 = 66,7 kW
Ngoai ra con thém cac phu tai khac nhu chiéu sang, diéu khién, so set lay nhu
ciu hé thong phu trg cho 01 Cabinet bién tin (Container) khoing 80kW.
So set phwong dn 1am mat cho phong bién tin:
Véi nhu cau giai nhiét 150kW twong duong 511.800 BTU/h, dé xuat lap dat
04 diéu hoa cong nghiép cong suat 1am lanh 150.000 BTU/h cho 01 Cabinet
bién tan (Container).

2.4.3 Power Supply System for New Replacement Smoke Fans with Inverters
2.4.3.1 Electrical Load
1 6.6kV Load:

Within the project scope, 8 existing smoke fans (each with a motor rated
power of 1,400kW) will be replaced with 8 new smoke fans (each with a motor
rated power of approximately 1,800kW).

1 0.4kV Load:

Auxiliary power for the Inverter Cabinet (Container) (air conditioning,
lighting, control, etc.) is expected to be supplied from the 0.4kV power source.

Calculation of cooling power requirements for the Inverter Cabinet
(Container):

Each unit will be equipped with one container-type Inverter Cabinet
(Container), each containing two 1,800kW inverters with an efficiency of not
less than 96%.

Power input per VFD:

Pin = 1800/ 0.96 = 1875 kW

Loss per VFD:

Ploss = 1875 - 1800 = 75 kW

Total heat dissipation in the inverter cabinet (container) with 2 VFDs:
Ploss, total = 75 x 2 = 150 kW

To calculate the load demand for inverter cooling air conditioning, we assume
a cooling efficiency coefficient COP = 2.7, with a 20% power reserve:

Calculated air conditioning power = 150 x 1.2 /2.7 = 66.7 kW
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In addition, there are other loads such as lighting, control, etc., so we estimate
the auxiliary system demand for one inverter cabinet (container) to be
approximately 80 kWw.

Preliminary cooling plan for the inverter room:

With a cooling requirement of 150kW equivalent to 511,800 BTU/h, it is
proposed to install 4 industrial air conditioners with a cooling capacity of
150,000 BTU/h for 1 inverter cabinet (container).

2.43.2  Giai phap cip dién
> Cap nguon 6,6kV:

Hién tai cac dong quat khoi duoc cép tir cac thanh cai 6,6kV cac to may, cu

thé:

- Quat khoi 1A duoc cap tir ngan 1BBA10GS000 cua thanh cai 6,6kV Unit
1A, may cat 1.250A, cap ZRC-YJV22-6/10kV, 3x150mm?;

- Quat khoi 1B dugc cap tir ngdn 1BBB10GS000 cua thanh cai 6,6kV Unit
1B, may cit 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?;

- Quat khoi 2A duoc cap tir ngan 2BBA10GS000 cua thanh cai 6,6kV Unit
2A, may cit 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?;

- Quat khoi 2B duogc cap tir ngdn 2BBB10GS000 cua thanh cai 6,6kV Unit
2B, may cit 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?;

- Quat khoi 3A duoc cap tir ngan 3BBA10GS000 cua thanh cai 6,6kV Unit
3A, may cit 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?;

- Quat khoi 3B duogc cap tir ngdn 3BBB10GS000 cua thanh cai 6,6kV Unit
3B, may cit 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?;

- Quat khoi 4A duoc cap tir ngan 4BBA10GS000 cua thanh cai 6,6kV Unit
4A, may cat 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?;

- Quat khoi 4B dugc cap tir ngin 4BBB10GS000 cua thanh cai 6,6kV Unit
4B, may cit 1.250A, cap ZRC-YJIV22-6/10kV, 3x150mm?,
Dbi voi cac quat khéi thay thé méi, cac thiét bi dong cat va cap cap ngudn
hién hitu van dam bao dap ung khi thay thé quat khoi méi (v6i cong sudt dit
ctia dong co 1.800kW, dong dién 16n nhat khoang 218A). Do vdy dé xuét céc
dong co quat khéi thay thé méi sé tan dung lai cdc ngan cap ngudn va cap cp
ngué)n hién hitu. Do quat khoi s€ dugc trang bi thém bién tan nén can thay doi
huéng tuyén cip ngudn hién hiru tir ngin cip ngudn dén ngin dau vao bién
tan, va bd sung tuyén cap tir ngan dau ra bién tan dén dong co.

Dinh gia tinh kha thi viée cAp ngudn:
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Céc thanh cai 6,6kV t6 may c6 dong dinh mirc 3.150A, dwgc cip ngudn tir cac
may bién ap ty ding c6 cong suat 31,5MVA. Véi viéc thay thé cac quat khoi
1.400kW hién hitu bang cac quat khoi mai 1.800kW, cong suat ting thém tai
mdi thanh cai toi da 1a 400 kW, turong duong khoang 40A. Nhu viy, cong suit
va dong dién ting thém rat nho, chi bang khoang 1,27% so véi thiét ké. Cac
hé théng dién ty dung thong thuong dugc thiét ké co du phong tdi thiéu 20%,
do vy viéc thay thé nang cong suit quat khoi khong anh hudng dang ké dén
hé théng dién 6.6kV hi¢n hiru cia nha may.

> Cap nguén 0,4kV:

Véi cong sudt yéu cau khoang 80kW ngudn dién phu tro cho 01 Cabinet bién
tan (Container), d& xuét cap ngudn tir cac thanh cai phu trg ding chung to
may.

Dinh gia tinh kha thi viée cAp ngudn:

MBJi thanh cai 0,4kV Station PC c6 dong dinh mitc 5.000A, dugc cip ngudn tir
cac may bién ap ty ding co cong suat 2.500kVA. Véi viéc thém vao cac phu
tai phu trg ctia Cabinet bién tan (Container), cong suat ting thém tai mdi thanh
cai chi 80,0kW, tuong duong khoang 144A. Nhu vdy, cong sudt va dong dién
ting thém chi bang khoang 2,88% so véi thiét ké. Cac hé thong dién ty dung
thong thuong dugc thiét ké c6 du phong tdi thiéu 20%, do vy viéc bod sung
cac phu tai phu tro Cabinet bién tan (Container) s& khong anh huéng dang ké
dén hé théng dién 0,4kV dung chung hién hitu ctia nha may.
2.4.3.2 Power Supply Solution
] 6.6kV Power Supply:

Currently, the smoke exhaust fans are powered from the 6.6kV busbars of the
generating units, specifically:

- Smoke exhaust fan 1A is powered from bay 1BBA10GS000 of the 6.6kV
busbar Unit 1A, circuit breaker 1250A, ZRC-YJV22-6/10kV cable,
3x150mm2;

- Smoke exhaust fan 1B is powered from bay 1BBB10GS000 of the 6.6kV
busbar Unit 1B, circuit breaker 1250A, ZRC-YJV22-6/10kV cable,
3x150mm?2;

- Smoke fan 2A is supplied from bay 2BBA10GS000 of the 6.6kV busbar Unit
2A, circuit breaker 1250A, cable ZRC-YJV22-6/10kV, 3x150mm2;
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- Smoke fan 2B is supplied from bay 2BBB10GS000 of the 6.6kV busbar Unit
2B, circuit breaker 1250A, cable ZRC-YJV22-6/10kV, 3x150mm?2;

- Smoke fan 3A is supplied from bay 3BBA10GS000 of the 6.6kV busbar Unit
3A, circuit breaker 1250A, cable ZRC-YJV22-6/10kV, 3x150mm2;

- Smoke fan 3B is supplied from bay 3BBB10GS000 of the 6.6kV busbar Unit
3B, 1250A circuit breaker, ZRC-YJV22-6/10kV cable, 3x150mm2;

- Smoke fan 4A is supplied from bay 4BBA10GS000 of the 6.6kV busbar Unit
4A, 1250A circuit breaker, ZRC-YJV22-6/10kV cable, 3x150mm2;

- Smoke fan 4B is supplied from bay 4BBB10GS000 of the 6.6kV busbar Unit
4B, 1250A circuit breaker, ZRC-YJV22-6/10kV cable, 3x150mm?2.

For the new replacement smoke fans, the existing switchgear and power
supply cables will still be sufficient to replace the smoke fans (with a motor
rated at 1,800kW and a maximum current of approximately 218A). Therefore,
it is proposed that the new replacement smoke fan motors will utilize the
existing power supply bays and power supply cables. Since the smoke fans will
be equipped with frequency converters, the existing power supply route from
the power supply bay to the frequency converter input bay needs to be
changed, and an additional cable route from the frequency converter output
bay to the motor needs to be added.

Assessment of power supply feasibility:

The 6.6kV busbars of the generating unit have a rated current of 3,150A and
are powered by auxiliary transformers with a capacity of 31.5MVA. With the
replacement of the existing 1,400kW smoke fans with new 1,800kW smoke
fans, the additional power at each busbar will be a maximum of 400 kW,
equivalent to approximately 40A. Thus, the increase in power and current is
very small, only about 1.27% of the design. Typical auxiliary power systems
are designed with a minimum 20% reserve, so replacing and upgrading the
smoke fan capacity will not significantly affect the plant's existing 6.6kV
power system.

[10.4kV Power Supply:

With a required auxiliary power of approximately 80kW for one inverter
cabinet (container), it is proposed to supply power from the auxiliary busbars
shared by the unit.

Assessment of the feasibility of power supply:

Each 0.4kV Station PC busbar has a rated current of 5,000A, supplied from
auxiliary transformers with a capacity of 2,500kVA. With the addition of
auxiliary loads for the inverter cabinet (container), the increased power at
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each busbar is only 80.0kW, equivalent to approximately 144A. Thus, the
increase in power and current is only about 2.88% compared to the design.
Typical self-contained power systems are designed with a minimum 20%
reserve, so adding auxiliary loads (container inverter cabinets) will not
significantly affect the plant's existing shared 0.4kV power system.

Hé thong cap dién cho hé thong khir lvu huynh FGD

2441  Phu tii dién

Du kién s& thay thé cic bom tuan hoan thap hp thu FGD va quat suc 0 xi cia

hé thng hién hitu.
Bang 2.4.4: Phu tai dién hé théng FGD
Cong Cong 2323 Cip )
n suat dat | suat dat N dién | Thanh cai cap
STT Mo ta 3o % | tang . A
hi¢n hiru | thay thé thém ap nguon
(kW) (kW) (kW) (V)
1 | Bom tai tudn hoan #1A 280 310 6600
2 | Bom t4i tudn hoan #1B | 315 345 6600 | 66KV FGD
Section A
3 | Bom tai tudn hoan #1C 335 385 6600 (BBCCO0GS000)
4 | Bom tai tudn hoan #1D 400 430 6600
0,4kV FGD
. Section A
5 | Quat suc 0 xi #1 110 160 400 (8BHQO0GS000
)
Cong s,uz"lt cac thiét bi
dé xuét thay thé h¢ | 1.440 1.630 190
thong FGD to may 1
6 | Bom tai tuan hoan #2A 280 310 6600
7 | Bom tai tuan hoan #2B 315 345 6600 6,6kV FGD
: Section B
8 | Bom tai tuAn hoan #2C 335 385 6600 | (8BCD00GS000)
9 | Bom tai tuan hoan #2D 400 430 6600
0,4kV FGD
10 | Quat suc 0 xi #2 110 160 400 Section B
(8BHR00GS000)
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Cong Cong 232? Cap ,
A oz suat dat | suat dat y dién | Thanh cai cap
STT Mo ta A 1 x| tang , A
hién hitu | thay thé thém ap nguon
kW) | W) | i | V)
Cong s'us?'lt cac thi,é't bi
dé xuat thay thé hé¢| 1.440 1.630 190
thong FGD to may 2
11 | Bom tai tudn hoan #3A 280 310 6600
12 | Bom tai tuan hoan #3B 315 345 6600 6,6kV FGD
. Section C
13 | Bom tai tuan hoan #3C 335 385 6600 | (9BCC0O0GS000)
14 | Bom tai tudn hoan #3D 400 430 6600
0,4kV FGD
A Section C
15 | Quat suc 6 xi #3 110 160 400 (9BHQO0GS000
)
Cong s,uz"lt cac thiét bi
dé xuat thay thé hé 1.440 1.630 190
thong FGD to may 3
16 | Bom tai tun hoan #4A | 280 310 6600
17 | Bom tai tuan hoan #4B 315 345 6600 6,6kV FGD
Section D
18 | Bom tai tuan hoan #4C 335 385 6600 | (9BCD00GS000)
19 | Bom tai tun hoan #4D | 400 430 6600
0,4kV FGD
20 | Quat suc 0 xi #4 110 160 400 Section D
(9BHR0O0GS000)
Cong S’llf'lt cac thiét bi
dé xuat thay thé hé 1.440 1.630 190
thong FGD to may 4

Thay thé 02 quat khoi hién hitu cua mot t6 may (mdi quat khoi c6 cong suat
dit dong co 1.400kW) bang 02 quat khdi mai (mdi quat khéi méi c6 cong suat
dit ciia dong co khoang 1.800kW) va két hop bién tan.

2.4.4 Power Supply System for the FGD Desulfurization System

2.4.4.1 Electrical Load
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It is planned to replace the existing FGD absorption tower circulation pumps
and oxygen aeration fans.

Table 2.4.4: Electrical Load of the FGD System

ST Replacement
. installed | . P Increased | Voltage Power supply
No. Describe installed power
power (kW) power (kW) (V) busbar
(kw)
Recirculation
1 pump #1A 280 310 6600
) Recirculation 315 . 6600
pump #1B 6,6kV FGD Section
Recirculation A (8BCCO0GS000)
3 pump #1C 335 385 6600
Recirculation
4 pump #1D 400 430 6600
Oxygen aerator 0,4kV FGD Section
5 | fan#1 110 160 4001 A" (8BHQ00GS000)
The proposed
replacement
equipment 1.440 1.630 190
capacity for the
FGD system of
unit 1
Recirculation
6 pump #2A 280 310 6600
; Recirculation 315 345 6600
pump #2B 6,6kV FGD Section
Recirculation B (8BCD00GS000)
8 pump #2C 335 385 6600
Recirculation
9 pump #2D 400 430 6600
Oxygen aerator 0,4kV FGD Section
10 | fan#2 110 160 400 | B (8BHR00GS000)
The proposed
replacement
equipment 1.440 1.630 190
capacity for the
FGD system of
unit 2
Recirculation
11 pump #3A 280 310 6600
Recirculation 6,6kV FGD Section
12 pump #3B 315 345 6600 C (9BCC00GS000)
Recirculation
13 pump #3C 335 385 6600
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.E MBI Replacement
N . installed | . Increased | Voltage Power supply
0. Describe power installed power power (KW) V) bushar
(kW)
(kW)
Recirculation
14 | bump #3D 400 430 6600
Oxygen aerator 0,4kV FGD Section
15 | fan #3 110 160 400 C (9BHQO0GS000)
The proposed
replacement
equipment 1.440 1.630 190
capacity for the
FGD system of
unit 3
Recirculation
16 | pump #4A 280 310 6600
Recirculation
L7 | pump #48 3 - 00001 ¢ 6kv FGD section
Recirculation D (9BCD00GS000)
18 | pump #4C 335 385 6600
Recirculation
19 | pump #4D 400 430 6600
Oxygen aerator 0,4kV FGD Section
20 | fan #4 110 160 400 | b (9BHR00GS000)
The proposed
replacement
equipment 1.440 1.630 190
capacity for the
FGD system of
unit 4.
Replace the two existing smoke fans of a generator unit (each with a motor
rated power of 1,400kW) with two new smoke fans (each with a motor rated
power of approximately 1,800kW) and incorporate frequency converters.
2.4.42  Giai phap cap dién

> Hién trang cp dién cac bom tuin hoan thap hip thu FGD

Céc bom tuan hoan thap hip thu FGD cia mdi t6 may (4 bom/1 t6) duoc cap
ngudn tir hé théng tu dung FGD 6,6kV tuong ung, cu thé nhu sau:

- Bom tuan hoan thap hap thy FGD t6 may 1 Absorber Recirculation Pump
A, B, C, D cong suat 280kW, 315kW, 335kW, 400kW cip ngudn tir thanh
cai ty dung 6,6kV FGD Section A (§8BCC00GS000);

- Bom tuan hoan thap hap thu FGD t6 may 2 Absorber Recirculation Pump

A, B, C, D cong suat 280kW, 315kW, 335kW, 400kW cép nguén tir thanh
cai ty dung 6,6kV FGD Section B (§BCD00GS000);
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Bom tudn hoan thap hip thy FGD t6 may 3 Absorber Recirculation Pump
A, B, C, D cong suat 280kW, 315kW, 335kW, 400kW cip ngudn tir thanh
cai ty dung 6,6kV FGD Section C (9BCC00GS000);
Bom tudn hoan thap hip thu FGD t6 may 4 Absorber Recirculation Pump
A, B, C, D cong suat 280kW, 315kW, 335kW, 400kW cip ngudn tir thanh
cai ty dung 6,6kV FGD Section D (9BCD00GS000).

> Hién trang cap dién cac quat suc 0 xi

Céc quat suc oxi ctia mdi t6 may (1 quat/1 t6) dugc cap nguon tir hé thong tu
diung FGD 0,4kV twong tng, cu thé nhu sau:

Quat suc 6 xi t6 may 1 cong suat 110kW duoc cap ngudn tir thanh cai tur
dung 0,4kV FGD Section A (8BHQO00GS000);

Quat suc 6 xi t6 may 2 cong suat 1 10kW duoc cip ngudn tir thanh cai tur
dung 0,4kV FGD Section B (8BHR00GS000);
Quat suc 6 xi t6 may 3 cong suat 110kW duoc cap nguon tir thanh cai tu
dung 0,4kV FGD Section C (9BHQO00GS000);
Quat suc 6 xi to may 4 cong suat 110kW dugc cap nguon tir thanh cai tu
dung 0,4kV FGD Section D (9BHR00GS000).

Thong s6 k§ thuit may bién 4p FGD Transformer
Kiéu: May bién ap kiéu kho, 3 pha, lap dat trong nha
S6 luong: 01 may bién ap/ tb may
Ty s bién ap: 6,6+2x2,5% / 0,42 kV
Cong suat: 2.000kVA (16 1&2), 1.600kVA (t6 3&4)
T6 dau day: D,yn1l
Dién &p ngan mach: Ud = 8%
> Thong s6 ky thuit thanh cai FGD 6,6kV
bién ap dinh muc: 6,6kV
Dong dién dinh muc: 1.250A
S6 luong: 01 thanh céi / t6 may
> Thong s6 ky thuat thanh cai FGD 0,4kV
bién ap dinh muc: 0,4kV
Dong dién dinh muc: 5.000A
S6 luong: 01 thanh céi / t6 may

> Danh gia kha ning cip ngudn cho céc thiét bi thay thé ciia hé thong

FGD
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Téng cong suit cac bom va quat thay thé ting khong qua nhiéu so véi cong
sut thiét ké cua hé thong ban dau (cong suat ting thém khoang 190kW, tuong
duong 36A, cho mdi t6 may). Viéc cip ngudn cho céc thiét bi thay thé méi tai
cac thanh céi 6,6kV va 0,4kV cta hé théng FGD hién hitu 14 kha thi. Can thay
thé mot s cap cp ngudn dé dam bao chiu duoc dong tai ting thém.

Ddi véi cac quat khoi thay thé méi, cac thiét bi dong cat va cap cap nguon
hién hiru van dam bao dap tng khi thay thé quat khdi méi (voi cong suat dat
cua dong co 1.800kW, dong dién 16n nhat khoang 218A). Do vay dé xuat cac
dong co quat ting ap thay thé mai s& tan dung lai cac ngin cAp ngudn va cép
cap ngudn hién hitu.

2.4.4.2 Power Supply Solutions
» Current Power Supply Status of Absorber Recirculation Pumps

The absorber recirculation pumps of each unit (4 pumps/unit) are powered
from the corresponding 6.6kV FGD auxiliary system, specifically as follows:

- Absorber Recirculation Pumps A, B, C, D of unit 1, with capacities of
280kW, 315kw, 335kW, and 400kW, are powered from the 6.6kV FGD
Section A auxiliary busbar (8BCC00GS000);

- Absorber Recirculation Pumps A, B, C, D of unit 2, with capacities of
280kW, 315kW, 335kW, and 400kW, are powered from the 6.6kV FGD
Section B auxiliary busbar (8BCD00GS000); - Absorber Recirculation Pumps
A, B, C, D for FGD Tower Unit 3, with capacities of 280kW, 315kW, 335kW,
and 400kW, are powered from the 6.6kV FGD Section C (9BCC00GS000);

- Absorber Recirculation Pumps A, B, C, D for FGD Tower Unit 4, with
capacities of 280kW, 315kW, 335kW, and 400kW, are powered from the 6.6kV
FGD Section D (9BCD00GS000).

» Current Power Supply Status of Oxygenation Fans

The oxygenation fans of each generator unit (1 fan/unit) are powered from the
corresponding 0.4kV FGD auxiliary power system, specifically as follows:

- The 110kW oxygenation fan of generator unit 1 is powered from the 0.4kV
FGD Section A auxiliary power busbar (8BHQ00GS000);
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- The 110kW oxygenation fan of generator unit 2 is powered from the 0.4kV
FGD Section B auxiliary power busbar (8BHR00GS000);

- The 110kW oxygenation fan of generator unit 3 is powered from the 0.4kV
FGD Section C auxiliary power busbar (9BHQO00GS000);

- The 110kW oxygenation fan of generator unit 4 is powered from the 0.4kV
FGD Section D auxiliary power busbar (9BHR00GS000).

» FGD Transformer Specifications

- Type: Dry-type transformer, 3-phase, indoor installation
- Quantity: 1 transformer/unit

- Transformation ratio: 6.6+2x2.5% / 0.42 kV

- Power: 2,000 kVA (units 1 & 2), 1,600 kVA (units 3 & 4)
- Winding configuration: D,yn11

- Short-circuit voltage: Ud = 8%

» FGD 6.6kV Busbar Specifications

- Rated voltage: 6.6 kV

- Rated current: 1,250 A

- Quantity: 1 busbar/unit
» FGD 0.4kV Busbar Specifications
- Rated voltage: 0.4 kV

- Rated current: 5,000 A

- Quantity: 1 Busbar/Generator Unit

> Assessing the Power Supply Capability for Replacement Equipment in
the FGD System

The total power of the replacement pumps and fans does not increase
significantly compared to the original system's design capacity (an additional
power increase of approximately 190kW, equivalent to 36A, per generator
unit). Powering the new replacement equipment at the existing 6.6kV and
0.4kV busbars of the FGD system is feasible. Some power supply cables need
to be replaced to ensure they can withstand the increased load current.
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For the new replacement smoke fans, the existing switching equipment and
power supply cables are still sufficient to meet the requirements when
replacing the smoke fans (with a motor rated power of 1,800kW and a
maximum current of approximately 218A). Therefore, it is proposed that the
new booster fan motors will utilize the existing power supply bays and power
supply cables.

2.4.5 Thiét bj dién
2.45.1  Cabinet dién ha thé
Yéu cau chung ddi véi cac cabinet dién ha thé (MCC) 400V:

- Tiéu chuén: IEC60439.1, IEC60947,
IEC60408

- bién ap: 400V

- Sé pha: 3 pha

- Tan so: S50Hz

- Dong dién dinh murc: 250A/ 100A

- Dong ngin mach dinh mirc: 50kA

- Pién ap diéu khién: 220VDC

- Dién 4p chiu dung tan sb cong nghiép:  3kV
- Dién 4p chiu dung xung sét: theo IEC 60439

- Cép bao vé: IP54 (khu vuc c6 thong gio), IP55 (khu vuc khong co thong
gi6) hodc IP56 (d6i v6i khu vuc nhiém bui).

2.4.5 Electrical Equipment
2.4.5.1 Low Voltage Electrical Cabinets
General requirements for 400V low voltage electrical cabinets (MCCs):
- Standards: IEC60439.1, IEC60947, IEC60408
- Voltage: 400V
- Number of phases: 3 phases
- Frequency: 50Hz
- Rated current: 250A/100A
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- Rated short-circuit current: 50kA
- Control voltage: 220vDC
- Withstand voltage at industrial frequency: 3kV

- Withstand voltage for lightning surges: according to IEC 60439

- Protection class: IP54 (ventilated area), IP55 (unventilated area) or IP56

(for dusty area).

Cap dién

Cép lyc trung ap 6/10kV st dung cho du an s€ la loai cap cach dién XLPE,

cap s& dugc yéu cau tuan tha cac yéu cau sau:

- Céap duoc san xuat theo tidu chuan IEC 60502 bao gom 156i dong bén, cach
dién chay cham XLPE v6 cap lam bang vat liéu PVC tuan tha tiéu chuan
IEC 60502 va IEC 60332-3 nhom C. Mang chdng nhiéu s& 14 loai bang
d6ng. Trudong hop cap phai chiu dung cac tng luc co khi c6 kha ning lam
hong 16p vo vi du nhu chon truc tiép trong dat thi giap cap duoc sir dung.

- Su lién két giira 16p cach dién ban dan va 16p cach dién phai dugc thiét ké
dé co thé gd ra bang tay ma khong can cac yéu cau khac (khong can gia
nhiét).

- Mang chan chdng nhiéu déng phai 1a loai c6 kich ¢& manh, nhe. Néu sir
dung cap cao ap 3 15i thi cac 16i nay sé& 1a chéng nhiéu riéng 16.

Cap luc ha ap st dung duogc ché tao phu hop voi yéu cau cua tiéu chuan IEC

60502, bao gom céc 16p, phan dan dién bang dong bén, cach dién chdy cham

XLPE c6 giap thép bao vé, cap dién ap 0,6/1kV, 16p boc bang PVC tach riéng

cho cac phén dan dién. Cac 15i cap va cac day ndi dat duoc dinh mau theo cac

tiéu chuan hién hanh cua Viét Nam. Day dan dién cho hé thdng chiéu sang st
dung loai day dong boc cach dién PVC, 2 16i, cap dién 4p 0,6/1kV tuan thi

theo tiéu chuan TCVN 5935-1/IEC 60502-1.

Cép dién cap t6i cac thiét bi s& di trong cac hé théng muong cap/gia cap hién

¢6 hodc xay moi hodc trong cac éng ludn cap dién.

2.4.5.2 Power Cables

The 6/10kV medium voltage power cables used for the project will be XLPE
insulated cables, and the cables will be required to comply with the following
requirements:
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- The cables must be manufactured according to IEC 60502 standards,
including braided copper cores, flame-retardant XLPE insulation, and a PVC
sheath complying with IEC 60502 and IEC 60332-3 group C standards. The
shielding will be copper tape. If the cable is subjected to mechanical stresses
that could damage the sheath, such as direct burial in the ground, cable armor
will be used.

- The connection between the semiconductor insulation and the insulation
layer must be designed to be removable by hand without requiring additional
requirements (no heating required).

- The copper shielding must be thin and lightweight. If a 3-core high voltage
cable is used, these cores will be individually shielded.

Low-voltage power cables used are manufactured in accordance with the
requirements of IEC 60502 standard, including layers, braided copper
conductors, flame-retardant XLPE insulation with steel armor protection,
voltage rating of 0.6/1kV, and a separate PVC sheath for the conductors.
Cable cores and grounding wires are color-coded according to current
Vietnamese standards. Electrical conductors for lighting systems use 2-core
PVC-insulated copper wires, with a voltage rating of 0.6/1kV, complying with
TCVN 5935-1/IEC 60502-1.

The power cables supplying the equipment will be routed through existing or
newly constructed cable trenches/racks or in electrical conduits.

Thiét bi ndi dat

Viée ndi dat céc thiét bi duge thuc hién nhim dam bao an toan cho thiét bj va
cho nguoi van hanh.

Khu vuc ammonia s& dugc lap dit ludi ndi dat méi, str dung cac coc ndi dat
bang ddng 925 va cac thanh ndi dit ngang bang diy dong 120mm? Cac khu
vuc ESP, SCR, FGD s¢ tan dung luéi ndi dat hién hitu ctia nha may.

Céc thiét bi s& duoc ndi voi hé thong ludi ndi dat chung tai it nhat hai diém.
TAt ca cac thanh ph?m kim loai khong mang di¢n, cac thanh phﬁn thiét bi, vo
thiét bi ... ma c6 thé trd thanh vat mang dién véi dién ap nguy hiém s& dugc
nbi véi hé théng ludi ndi dat chinh.

- V6 kim loai cta cac thiét bi dién s& duoc tiép dia tai 2 diém riéng biét.

- Cac mang cap kim loai s€ dugc noi dat voi ludi ndi dat chung tai 2 diém.
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Vit liéu cho hé tiép dia nhu sau:

- Céc thanh dan trén mat dat : Day dong boc PVC/thép ma kém
- Céc thanh dan chén ngam : Day dong tran
- Coc tiép dat : Coc thép boc dong

Kich thudc thanh dan tiép dia cho cac thiét bi dién nhu sau:

Bang 2.4.5: Kich thuoc thanh dan tié}? dia cho cdc thiét bi dién

Thiét bi Vit licu Tiét dién th?nh din ndi
dat
Ludi ndi dat bén ngoai Pong 120mm?
Céac dong co Pong
Cong suat trén 125kW 120mm?
Cong suat tir 25kW dén 125kW 70mm?
Cong suat tir IkW dén 25kW 35mm?
Cabinet diéu khién Pong 70mm?
Céc gia cap
- Péu nbi véi ludi tiép dia chinh (tdi thiéu Pong 70mm?
2 diém hodc mdi khoing cach 25m)
- Lién két gitra cac khay cap Thép ma kém 25x6mm
Céc phan kim loai khong mang dién khéc Thép ma kém 25x6mm

2.4.5.3 Grounding Equipment

Grounding of equipment is carried out to ensure the safety of the equipment
and the operators.

The ammonia area will have a new grounding grid installed, using p25 copper
grounding rods and 120mm2 copper wire horizontal grounding bars. The
ESP, SCR, and FGD areas will utilize the plant's existing grounding grid.

Equipment will be connected to the general grounding grid at at least two
points. All non-energized metal components, equipment components,
equipment casings, etc., that could become live with dangerous voltage will be
connected to the main grounding grid system.

- The metal casings of electrical equipment will be grounded at two separate
points.
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- Metal cable trays will be grounded to the general grounding grid at two
points.

The materials for the grounding system are as follows:

- Above-ground conductors: PVC-coated copper wire/galvanized steel wire
- Underground conductors: Bare copper wire

- Grounding rods: Copper-coated steel rods

The dimensions of the grounding conductors for electrical equipment are as
follows:

Table 2.4.5: Dimensions of grounding conductors for electrical equipment

. . Cross-sectional area of the
Equipment Material .
grounding conductor

External grounding grid Copper 120mm?
Motors
Power over 125kW 120mm?
Power from 25kW to 125kW 70mm?
Power from 1kW to 25kW 35mm?
Control cabinet Copper 70mm?
Cable trays

- Connect to the main grounding grid (minimum Copper 70mm?

2 points or every 25m)

- Connect between cable trays Galvanized steel 25%6mm

Other non-electrically charged metal parts Galvanized steel 25%6mm
2.45.4  Thiét bi thiéu sing

Céc thiét bi chiéu sang s¢€ dugc trang bi nham dam bao an toan cho van hanh

tai cac khu vuc lip dat thiét bi bao gom:

- Thiét bi chiéu sang lam viéc: nhan dién tir cac cabinet chiéu sang dugc cap
dién tur cic MCC tuong Uing.

- Thiét bi chiéu sang su cd (tai cac khu vuc quan trong néu can thiét): nhan
dién tir ngudn dién khan cip hién tai cia nha may.

Céc loai dén duogc trang bi phu hop trong pham vi nang cip, cai tao nhu sau:

- Pen LED IP54: Bugc dung cho céc khu vuc trong nha tuabin.
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- Dén LED highbay, dén LED chiéu pha loai chéng chay/nd va chdng
nudc/bui theo IP65: Pugce dung cho cac khu vuc tram ammonia, phong ac
qui va cac khu vuc can thiét khéc.

- DPén LED loai chéng nudc/bui theo P66, IKO8: Pugc s dung chiéu sang
cac khu vuc ngoai troi.

2.4.5.4 Lighting Equipment

2.5
251
2511

Lighting equipment will be installed to ensure safe operation in the equipment
installation areas, including:

- Working lighting: powered by lighting cabinets supplied from the
corresponding MCCs.

- Emergency lighting (in critical areas if necessary): powered by the plant's
current emergency power supply.

The types of lights suitable for the upgrade and renovation scope are as
follows:

- IP54 LED lights: Used for indoor turbine areas.

- Highbay LED lights, explosion-proof and waterproof/dustproof LED
floodlights (IP65): Used for ammonia stations, battery rooms, and other
necessary areas.

- Waterproof/dustproof LED lights (IP66, 1K08): Used for outdoor lighting.

Hé thong do lwong va diéu khién

H¢ thong do hromg diéu khién cho hé thong khir bui tinh dién ESP

Cic thay ddi chinh trong h¢ thong diéu khién ESP

Vi viée thay cac may bién ap cii sang may bién ap xung hodc may bién ap

chinh luu cao tan, hoac két hop cac truong dau ding may bién &p cao tan, cac

truong sau ding may bién &p xung, hé thong diéu khién ESP ciing s& duoc

thay thé phan ctimg va phin mém, tich hop cac chirc ning tién tién:

- Chuc ning tdi wu hoéa diém hoat dong EPOQ (OPTIMUM OPERATION
POINT);

- Chirc nang diéu khién bua gd tiét kiém ning luong PCR (Power reduction
Rapping software);
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Chtrc nang t61 wu hoa do duc cua khoi thai OOPT;

Cac thoéng sb co thé duogc t6i vu hoa va gd 16i theo cac didu kién van hanh
quy trinh khic nhau ctia nha may, dam bao ngudn dién tan sb cao hoat
dong & diéu kién tot nhat;

Giao dién nguoi-may va hé théng may tinh chii co thé theo ddi trang thai
hoat dong cua ESP theo thoi gian thuc va tu dong thuc hién tdi wu hoa diéu
khién hop 1y dua trén cac théng sé van hanh dua trén hé thong phan mém
chuyén gia dé dat dugc hoat dong t6i vu cuia ESP;

Giao dién truyén thong mo ho trg Ethennet, Modbus TCP/IP, v.v.;

C6 chirc nang giam sat va diéu khién tir xa;

Tat ca cac thong sb cua set diéu khién déu co thé truy cap duoc;

D@ dang diéu hudng giira cac chirc ning logic trong set diéu khién;

Cai dat set diéu khién c6 thé dugc sao luu va khoi phuc dé dang;

Dir liéu dudng cong VI dugc luu trit trong co s dir 1iéu dé phén tich lich
su;

Tuy chon tim kiém dé thu thap dir liéu duong cong VI,

C6 thé tim kiém trg gitip can thiét ma khong can thoat khoi tmg dung;

S liéu thong ké cung cp thong tin chi tiét vé thoi gian hoat dong, viée sir
dung set g8, phan bo gidi han hién tai, danh sach canh bao hang dau;

Chure nang Oscilloscope véi cac kich hoat cho cac tinh huéng cu thé;

Puoc xdy dung theo xu huéng (Trend) dé ting cuong truc quan héa hoat
dong van hanh;

Thu thap va xtr ly dir liéu nhanh chong.

2.5 Measurement and Control System

2.5.1 Measurement and Control System for the ESP Electrostatic Dust Removal System

2.5.1.1 Major Changes in the ESP Control System

With the replacement of old transformers with pulse transformers or high-
frequency rectifier transformers, or a combination of high-frequency
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transformers in the initial fields and pulse transformers in the later fields, the
ESP control system will also have its hardware and software replaced,
integrating advanced functions:

- Optimal Operation Point (EPOQ) function;
- Power Reduction Rapping Software (PCR) function;
- Flue Gas Opacity Optimization (OOPT) function;

- Parameters can be optimized and debugged according to different plant
process operating conditions, ensuring the high-frequency power supply
operates under optimal conditions;

- The human-machine interface and host computer system can monitor the
ESP's operating status in real time and automatically perform rational control
optimization based on operating parameters using expert software to achieve
optimal ESP operation;

- Open communication interface supporting Ethernet, Modbus TCP/IP, etc.;
- Remote monitoring and control functionality;

- All control set parameters are accessible;

- Easy navigation between logic functions in the control set;

- Control set settings can be easily backed up and restored;

- VI curve data is stored in the database for historical analysis;

- Search option to retrieve VI curve data;

- Needed help can be searched without exiting the application;

- Statistics provide detailed information on uptime, set usage, current
allocation limits, and top alert lists;

- Oscilloscope function with triggers for specific scenarios;
- Built according to trends to enhance operational visualization;

- Rapid data collection and processing.
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2.5.1.2

Ché d¢ diéu khién va pham vi cong viéc ciia nha thiu

Hé thdng diéu khién ESP méi cia NMND Quang Ninh phai thuéc UCMS va

ché do dieéu khién tuan thu theo nhu ché do di€u khién cti nhu sau:

- Ché @6 diéu khién tu dong tai phong diéu khién trung tam;

- Ché @6 diéu khién ty dong tai phong diéu khién ESP;

- Ché @6 diéu khién bing tay tai cac cabinet diéu khién tai chd.

Bén canh viéc cung cép thiét bi va thiét ké, lép dat hé théng diéu khién ESP

dap ung cac ché do diéu khién nhu trén, nha thau cung cap h¢ thong dicu

khién cho mdy bién &p xung hoac may bién ap chinh luu cao tan cho hé thong

ESP con phai co6 trach nhiém lap dat, tich hop toan set hé thong di€u khién

moi cua ESP vao DCS ctia nha may, bao gom khong han ché cac viéc nhu sau:

- Lép dat cac cabinet diéu khién tai phong thiét bi dong cat ESP, may tinh
dicu khién tai phong diéu khién ESP;

Di day cap diéu khién, cap truyén thong tdi cic may bién ap xung, két ndi

v&1 may tinh diéu khién;

Thuc hién tich hop cac lién dong diéu khién voi hé théng diéu khién 6
may, bao vé to may, thong bao 16i, ghi lai nhat ky hoat dong trén phﬁn
mém diéu khién .. .;

Xay dung giao dién diéu khién méi trén hé thong diéu khién tai phong diéu
khién ESP va phong diéu khién trung tam.

2.5.1.2 Contractor's Control Mode and Scope of Work

The new ESP control system for the Quang Ninh Thermal Power Plant must
comply with UCMS and the control mode must adhere to the old control mode
as follows:

- Automatic control mode at the central control room;
- Automatic control mode at the ESP control room;
- Manual control mode at the on-site control cabinets.

In addition to supplying equipment and designing and installing the ESP
control system to meet the above control modes, the contractor supplying the
control system for the pulse transformer or high-frequency rectifier
transformer for the ESP system is also responsible for installing and
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2.5.2
2521

integrating the entire new ESP control system into the plant's DCS, including
but not limited to the following:

- Installing control cabinets in the ESP switchgear room and control
computers in the ESP control room;

- Wiring control cables and communication cables to the pulse transformers
and connecting them to the control computers; - Integrate control interlocks
with the unit control system, unit protection, fault reporting, and operation log

recording on the control software...;

- Develop a new control interface on the control system in the ESP control
room and the central control room.

H¢ thong do lwdng diéu khién cho hé thong xir Iy NOx

Téng quan

Nhin chung qué trinh diéu khién cta hé théng SCR dugc thiét 1ap nham cung
cap luong NHs nhiam giit cho viéc giam luong NOx & khoi thai 1a khong d6i
v6i mot tin hiéu phan hoi vé lugng NOx ¢ dau ra set phan ung SCR. Mot qué
trinh diéu khién don gian thi luong NHs duoc kiém boi hai vong nhu sau: 1)
Mot vong tin hi¢u vuot trudec danh gid nhu cau NHz dua trén cac moi quan hé
vé hé s ty lugng trong qua trinh loai bé NOx va 2) Vong tin hiéu phan hoi so
sanh lugng NOx dugc do & dau ra SCR ddi véi lugng NOy theo yéu cu cong
nghé (twong duong véi diém dit set point) va theo dé cat giam hay bd sung
luong NHz mét cach phu hop. Cac vong tin hiéu trudc, tin hiéu phan hoi dugc
1ap trinh trong set diéu khién phu hop (PLC hoidc DCS) va s& diéu khién mot
cach ty dong luong NHs thong qua van diéu khién luu luong. Van diéu khién
luu lwong nay cling c6 thé duge van hanh tryc tiép boi nhan vién van hanh
trong trudng hop van hanh bang tay (manual).

Mot s6 ddi tugng diéu khién trong hé thong diéu khién SCR bao gom:

- Nhiét do hdn hop NHa/khong khi va gidi han vé ti 1¢;

- Kiém soat luu lvong NHs;

- Kiém soét quat gid;

- Kiém soat lugng khong khi phun vao.

Phan do ludng va diéu khién ddi véi hé thdng cp va chira NH3 dugc cung cip
nhdm dam béo viéc van hanh an toan cta hé théng. Mat bé'mg hé théng cho
phép viéc van hanh binh thuong ma khong cin c6 nhan vién ra vao khu vuc
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bdn chira. Céc kiém so4t chi c6 thé tiép cin tir bén ngoai b bao vé va tat ca

cac chi thi/hién thi 13 quan sat dugc tir twong bao vé. Cac diéu khién qua trinh

dugc tich hgp bén trong tram trong cac khu vuc nhu sau:

- Phong diéu khién tai chd - diéu khién bom, canh bao/chi bao tai chd va
bang dién tir phat hién rd NHs tai duong dng;

- DCS — giam sat thiét bi va ngat tir xa;

Nhin chung bang viéc két hop cac diéu khién d6i voi SCR va cac hé thong

NH; trong DCS, cac chirc ning diéu khién va giam sat hé thong duoc dong set

trong cac nhiém vu ctia nhan vién van hanh va bao dudng cac set phan c6 san.

Hé thong diéu khién SCR can duoc tich hop véi hé thong DCS sin c6 cua nha

may dé c6 nhitng thay d6i cho phu hop vé lugng NH3 can cip khi t6 may co

nhing thay doi tang/giam tai nham dam bao luong NOx & dau ra 1a khong doi.

Tin hiu Iwu Tin hiéu NOx~ A
() lwong, ap suét dduvao T |Bg didu
L kS thil— ey Khidn
e L6 phan trng
Do lwu SCR
lwong
NH3
Gian bay hoi | _»
NH3 Khéi thai qua
; O X0 1y
\ Tinhieu NOx >
dau ra

Quat gi6
Hinh 2.5.1: So d6 hé thong diéu khién SCR
2.5.2 Measurement and Control System for NOx Treatment System
2.5.2.1 Overview

In general, the control process of the SCR system is designed to provide a
constant amount of NH3 to maintain NOx reduction in flue gas, with a
feedback signal on the NOx amount at the output of the SCR reaction set. In a
simple control process, the NH3 amount is monitored by two loops as follows:
1) A pre-loop signal that assesses NH3 demand based on stoichiometric
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coefficient relationships during NOx removal, and 2) A feedback loop that
compares the NOx amount measured at the SCR output with the NOx amount
required by the technology (equivalent to the set point) and accordingly
reduces or adds NH3. The pre-loop and feedback signals are programmed in
the appropriate control set (PLC or DCS) and will automatically control the
NH3 amount through the flow control valve. This flow control valve can also
be operated directly by operators in the case of manual operation.

Some control objects in the SCR control system include:
- NH3/air mixture temperature and ratio limits;

- NH3 flow control;

- Blower control;

- Air injection control.

Measurement and control for the NH3 supply and storage system are provided
to ensure safe system operation. The system layout allows for normal
operation without personnel access to the storage tank area. Controls are only
accessible from outside the protective wall and all indicators/displays are
observable from the protective wall. Process controls are integrated inside the
station in the following areas:

- On-site control room - pump control, on-site alarms/indicators and
electronic panel for detecting NH3 leaks in the pipeline;

- DCS — Remote equipment monitoring and shutdown;

In general, by combining controls for SCRs and NH3 systems in the DCS,
system control and monitoring functions are synchronized within the tasks of
operating and maintenance personnel of the existing components. The SCR
control system needs to be integrated with the plant's existing DCS system to
allow for appropriate adjustments to the amount of NH3 supplied when the
unit experiences load changes (increases/decreases) to ensure that the NOx
output remains constant.
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Figure 2.5.1: SCR control system diagram

2.5.2.2  Cac yéu ciu ddi v6i hé thong diéu khién cho hé théng khir NOx

Hé thong diéu khién va giam sat phai dugc cung cip nham kiém soat toan set

qua trinh ctia hé théng khir NOx dong thoi co cac lién dong khac dén cac hé

thong khéc ctia 10 hoi nha may. Hé thong diéu khién va giam sat qua trinh khtr

NOx s& dugc xem xét thiét ké nhu 13 mot chic ning trén UCMS (hé thong

didu khién va giam sat to may).

Hé thdng diéu khién s& c6 cac dic diém thiét ké nhu sau:

Céc ché do diéu khién tu dong, béan tu dong va bang tay cho van hanh hé
théng;

Giam sét va ghi lai lién tuc toan set hoat dong hang ngay cua toan hé thong
v6i nhu cau tbi thiéu vé thoi gian hoat dong;

An toan tdi da cho thiét bi va nhan vién nha may;

Diéu khién an toan, tin cy va cd thé du bao trudc;

Dé xuit 1 muc duoc gii han cho viée diéu khién bing tay cho qua trinh
chay thir, bao dudng va hoat dong lién tuc cua nha may khi hé thng xay ra
16i;

Phan cting cua hé théng diéu khién vu tién st dung set vi xu ly dua trén nén
tang phan ctng cua ICMS (hién nay nha may nhiét dién Quang Ninh dang
st dung DCS cua hdng Emerson). Néu céc set diéu khién riéng nhu PLC
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duoc &p dung thi can phai dugc tich hop day du véi ICMS cia nha may.
Diéu nay phai duoc khai tao bai 1 duong lién két truyén thong tée do cao
c6 du phong (néi tiép dua vao Modbus, Ethernet ...).

- Viéc tich hop lién mach véi MMI nha may cia UCMS cho phép diéu khién
va giam sat day du tir phong diéu khién trung tam.

- Hé théng diéu khién phai diéu khién chinh xac thiét bi cung cap cho nguoi
van hanh nhirng phan hoi chinh xéac, 6n dinh dé dam bao trén thuc té cac
nhiém vu dang duoc thuec thi.

- Mbi hoat dong phai duogc thiét ké cho tuan ty ty dong, diéu khién bang tay
tir xa va bao dudng bang tay tir xa tai hién truong va kiém tra. Khi hé thong
dang van hanh bang tay can phai dugc chuyén sang ché do van hanh ty
dong 1 cach tron tru khong gay ra bat cir bién d6i nao cho hé thong. Viéc
chuyén d6i tir ché do tu dong sang bang tay ciing phai dwoc thuc hién tron
tru.

- Hé théng phai c6 kha ning canh bao khi hoat dong trong cac tinh trang
nguy hiém va ngirng hé thong 1 cach an toan khi céc trang thai khéng an
toan xuat hién.

- Hé thong phai dugc thiét ké dé nging chay thiét bi trong 1 ché do da dugc
xéc dinh truéc khi ¢ 16i vé ngudn cap.

2.5.2.2 Requirements for the Control System for the NOx Removal System

A control and monitoring system must be provided to control the entire NOx
removal process set while also having interoperability with other systems of
the plant's boiler. The NOx removal process control and monitoring system
will be considered for design as a function on the UCMS (Unit Control and
Monitoring System).

The control system will have the following design characteristics:
- Automatic, semi-automatic, and manual control modes for system operation;

- Continuous monitoring and recording of the entire daily system operation set
with minimal uptime requirements;

- Maximum safety for equipment and plant personnel;

- Safe, reliable, and predictable control;
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- A proposed limited level for manual control during commissioning,
maintenance, and continuous operation of the plant in the event of a system
failure; - The control system hardware prioritizes the use of microprocessor
sets based on the ICMS hardware platform (currently, the Quang Ninh
thermal power plant is using Emerson's DCS). If separate control sets such as
PLCs are used, they must be fully integrated with the plant's ICMS. This must
be established by a high-speed, redundant communication link (serial based
on Modbus, Ethernet, etc.).

- Seamless integration with the plant's MMI allows for full control and
monitoring from the central control room.

- The control system must accurately control the equipment, providing
operators with accurate and stable feedback to ensure that tasks are actually
being performed.

- Each operation must be designed for sequential automation, remote manual
control, and remote manual maintenance and inspection at the site. - When the
system is operating manually, it must be smoothly switched to automatic mode
without causing any changes to the system. The switch from automatic to
manual mode must also be smooth.

- The system must be able to warn when operating in hazardous conditions
and safely shut down the system when unsafe conditions occur.

- The system must be designed to stop the equipment in a predefined mode in
the event of a power supply failure.

CAc yéu cau ddi véi chire niing diéu khién va giam sat

Céc murc diéu khién riéng ciia hé thong khir NOx phai dugc cung cap nhu sau:

- Mic 1: Giam sat va diéu khién tir cac ban diéu khien MMI trong phong
dieu khien trung tam.

- Muc 2: Van hanh bang tay tai chd (diéu khién chuyén dong tai chd).

Tat ca cac tin hiéu trang thai va canh béo can thiét cho viéc diéu khién phuong

tién & trén phai ludn duoc thiét Iap tai phong diéu khién trung tam trén MMI

ciaa UCMS (muc 1).

Nhitng thay doi cia nha may dugc két hop voi su gidm sat vé moéi trudng nhu

luong phat thai NOx tir set phan tich cta hé théng SCR ciing nhu céc tinh

trang ctia qua trinh ciing phai duoc khoi tao trén phong diéu khién.
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Requirements for Control and Monitoring Function
The following levels of control for the NOx removal system must be provided:

- Level 1: Monitoring and control from MMI control panels in the central
control room.

- Level 2: On-site manual operation (on-site motion control).

All necessary status and alarm signals for the above vehicle control must
always be established in the central control room on the UCMS MMI (Level
1). Plant changes associated with environmental monitoring, such as NOx
emissions from the SCR system's analyzer set and process conditions, must
also be initiated in the control room.

CAc yéu cau an toan ddi véi hé théng nha may khi lip thém hé thong SCR
Ddi v6i cac nha may duoc 1ap thém hé théng SCR can phai thuc hién theo cac
quy dinh cua NFPA 85 (tiéu chuan nguy hiém vé hé théng 1o d6t va 1o hoi).
Theo céc yéu cau dugc quy dinh trong NFPA 85, cac hé théng SCR duoc lua
chon cho viéc kiém soat phat thai NOx thi hé thdng nay phai dugc tich hop vao
trong thiét ké caa hé thong 10 hoi. Ngoai ra d¢é dam bao an toan cho 10 hoi,
NFPA 85 ciling quy dinh cac truong hop khoa lién dong sau s€ phai khoi tao
mét ngat (trip) dé ngan viéc van hanh cap NHs cho SCR khi ¢6 sy cé:

- MFT (ngat nhién lidu chinh);

- SCR dugc cach ly ra khoi dong khoi thai (bypass).

Safety Requirements for Plant Systems When Adding SCR Systems

For plants that add SCR systems, the regulations of NFPA 85 (Hazard
Standards for Combustion and Boiler Systems) must be followed. According to
the requirements in NFPA 85, SCR systems selected for NOx emission control
must be integrated into the boiler system design. Furthermore, to ensure
boiler safety, NFPA 85 also stipulates that the following interlocking
situations will require a trip to prevent NH3 supply to the SCR in case of a
malfunction:

- MFT (Main Fuel Shutoff);

- SCR is isolated from the flue gas stream (bypass).

CA4c yéu cau doi véi phan cirng cia hé thong diéu khién:

Set diéu khién c6 thé 1a mot phan cua té6 may trong hé théng ICMS (DCS)
hoic 1a céc set diéu khién riéng dugc nhing ding cho SCR. Néu cac set diéu
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khién riéng duoc nhing dugc dé nghi sir dung cho SCR hon 1a st dung phan
ctng cua ICMS khi ma hé diéu khién dugc nhing phai duoc tich hop day du
véi ICMS. biéu nay phai dugc khai tao bai 1 duong lién két truyén théng téc
d6 cao cd du phong (ndi tiép dua vao Modbus, Ethernet ...). Set diéu khién va
giam sét phai duoc thuc hién bai céc thao tac trén hé thong MMI.

Bao dong phai duoc cung cap cho ICMS dé thong bao cho ngudi van hanh
rang c6 1 16i da xay ra. Nguoi van hanh s& phuc hoi hoic chinh lai sau khi
phan tich 16i.

Set diéu khién SCR phai dugc gan trong phong chuyén mach thiét bi diéu
khién SCR cuing vai hé théng cac gia d& cho 1/0 hoac cac modun.

Hardware requirements for the control system:

The control set may be part of the ICMS (DCS) unit or a separate, embedded
control set for the SCR. If a separate, embedded control set is recommended
for the SCR rather than using ICMS hardware, the embedded control system
must be fully integrated with the ICMS. This must be initiated by a redundant
high-speed communication link (serial based on Modbus, Ethernet, etc.).
Control and monitoring must be performed by operations on the MMI system.

Alarms must be provided to the ICMS to notify the operator that a fault has
occurred. The operator will recover or correct the fault after fault analysis.

The SCR control set must be mounted in the SCR control equipment switching
room along with the 1/0O racks or modules.

CA4c y&éu ciu vé thiét bi do:

Cac thiét bi do sau s& dugc cung cap cho hé théng diéu khién SCR:

(a) Cac cong tic giéi han phai dugc cung cip dé phat hién cac giéi han dong

va md cho hoat dong cua tat ca chuyén dong caa hé théng bao gom céc van

chinh, cac van diéu tiét ...

(b) Dbi voi ting duong khoi:

- Ap suat, luu luong khoi thai trudc/sau set phan tng SCR.

- Nhiét do tai dau ra va dau vao.

- Phan tich NOx (cuing set phan tich O2) tai du ra va dau vao set phan &ng
SCR. Céc thiét bi do sir dung phuong phéap In-Situ (do tai chd khong qua
trich mau) nham dam bao tdc d6 phan hoi nhanh phuc vu cho viéc diéu
khién qué trinh tai hé théng SCR. Céc thiét bi do str dung tia tr ngoai (UV)

Vién Nang lugng/Institue of Energy Trang/page 141/178



CONG TY CO PHAN NHIET PIEN QUANG NINH

DU AN NANG CAP, CAI TAO HE THONG XU LY KHi THAI NHA MAY NHIET PIEN QUANG NINH

QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report
Chuong 2: Thuyét minh k§y thuat/Chapter 2: Technical Explanation

nham loai trir nhidu 4m, ting do chinh xéc cua théng sé do 1a nong d6 NOX
trudc va sau set SCR. Bé dam bao d6 6n dinh cua hé théng, can phai b tri
tai dau ra va dau vao set SCR tbi thiéu 02 thiét bi do NOx dé du phong
trong trudng hop ¢6 1 thiét bi sy ¢d.

- Po luong NH3 ¢ dau ra set SCR dé kiém soat lwgng NH3 du thira phia sau
set SCR. Cac thiét bi do str dung phuong phap In-Situ (do tai chd khong
qua trich mau) nham dam bao tdc d6 phan hoi nhanh phuc vu cho viée diéu
khién qua trinh tai hé thong SCR. Céc thiét bi do str dung tia tar ngoai (UV)
nham loai trir nhiéu 4m, ting do chinh xac cua théng sé do 1a nong d6 NH3
sau set SCR.

(c) Ddi véi cac set phan khac

- Do canh bao lwgng NH3 bi ro ri tai cac khu vic xung quanh bon chira va
khu vuc phun vao SCR.

- Do mirc NH3 trong bon chura.

- Do NH3 tai 6ng khai theo yéu cau tai quy chuan 19:2024/BTNMT. Céc
thiét bi do str dung phuong phap In-Situ (do tai chd khdng qua trich mau)
nham dam bao téc do phan hoi nhanh phuc vu cho viéc giam sat phat thai,
khong phai thay thé toan set hé thong CEMS hién c6. Cac thiét bi do sir
dung tia tir ngoai (UV) nham loai trir nhiéu 4m, ting do chinh xéc cua théng
s6 do 1a ndng d6 NH3 tai 6ng khéi. Cac thiét bi NH3 duoc trang bi méi tai
6ng khoi phai dugc tich hop véi hé théng CEMS hién c6 va giri két qua
phan tich NH3 tai dng khoi vé co quan quan 1y méi trudng tai dia phuong.

Measurement Equipment Requirements:

The following measurement equipment will be provided for the SCR control
system:

(a) Limit switches must be provided to detect the opening and closing limits
for the operation of all system movements, including main valves, regulating
valves, etc.

(b) For each flue gas path:
- Flue gas pressure and flow rate before/after the SCR reaction set.

- Temperature at the outlet and inlet.
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- NOx analysis (with O2 analysis set) at the outlet and inlet of the SCR
reaction set. The measurement equipment uses an in-situ method (on-site
measurement without sampling) to ensure a fast response speed for process
control in the SCR system. The measurement equipment uses ultraviolet (UV)
light to eliminate moisture interference and increase the accuracy of the
measured parameter, NOx concentration before and after the SCR set. To
ensure system stability, at least two NOx measuring devices must be installed
at the inlet and outlet of the SCR set as backup in case one device fails.

- Measure the amount of NH3 at the outlet of the SCR set to control excess
NH3 downstream. The measuring devices use an in-situ method (on-site
measurement without sampling) to ensure a fast response speed for process
control in the SCR system. The measuring devices use ultraviolet (UV) light to
eliminate moisture interference and increase the accuracy of the measured
parameter, which is the NH3 concentration downstream of the SCR set.

(c) For other components:

- Measure and warn of NH3 leakage in areas surrounding the storage tank
and the injection area into the SCR.

- Measure the NH3 level in the storage tank.

- Measure NH3 at the chimney as required by standard 19:2024/BTNMT. The
measuring devices utilize an in-situ method (on-site measurement without
sampling) to ensure a fast response time for emission monitoring, eliminating
the need to replace the entire existing CEMS system. The devices use
ultraviolet (UV) light to eliminate moisture interference and increase the
accuracy of the measured NH3 concentration at the chimney. Newly installed
NH3 devices at the chimney must be integrated with the existing CEMS system
and send the NH3 analysis results to the local environmental management
agency.

Hé thong do lwong diéu khién cho quat khéi thay thé méi c6 kém bién tan
> Hién trang van hanh va phwong thirc diéu khién hién hiru:

Quat khéi van hanh téc d6 quay c¢6 dinh (735 v/p), 13 loai quat doc truc, mot
tang canh c6 dinh. Lap dat 2 quat khoi cho 1 10 hoi cia 1 to may (tuong tng 2
nhanh khoi gi6 cua 10 hoi, moi nhanh khoi gié gom cac thiét bi chinh: 1 quat
gi6 chinh, 1 quat gi6 cip 1, 1 set siy khong khi kiéu quay, 1 quat khoi).
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Phuong thirc diéu khién hién hitu:

Nhan tin hiéu dat ap luc budng lia (ché do ap luc am) va 4p luc budng lia

hién tai dé diéu chinh d6 mé van dau hat cua quat, thong qua doé diéu chinh

luu luong hit khoi cta quat dé duy tri ap luc budng lira theo yéu cAu van hanh.

O diéu kién binh thuong, tin hiéu dat ap luc bué)ng ltra va tin hi¢u ap luc

budng ltra hién tai thong qua set diéu chinh s& tinh toan d6 mé van dau hat,

guri 1énh diéu chinh d6 mé van dau hit cta hai quat 13 twong dwong nhau.

Céc lién dong va bao vé dang ap dung:

-1 trong céc thiét bi chinh (1 quat gi6 chinh, 1 quat gi6 cap 1, 1 set sdy
khong khi kiéu quay) ciia nhanh khoi gié twong (ing ngirng s& ngiing quat
khoi;

- Set ngat nhién liéu chinh (MFT) cua 16 hoi tac dong va ap luc budng hra
quéa thap;

- Do rung gdi d& quat vuot ngudng cho phép;

- Nhiét d6 gbi d& quat vuot ngudng cho phép;

- Nhiét d6 gbi d& dong co vugt ngudng cho phép;

- Nhiét @6 cuon day dong co vuot ngudng cho phép;

- Hai phut sau khi cép dién cho dong co quat ma van dau hat va dau day
khéng mo;

- Dong dién dong co vuot ngudng dinh muec.

2.5.3 Measurement and Control System for the New Replacement Flue Gas Fan with
Variable Frequency Drive

» Current Operating Status and Control Method:

The flue gas fan operates at a fixed rotational speed (735 rpm), is an axial fan,
and has a fixed single-stage impeller. Two flue gas fans are installed for one
boiler of one unit (corresponding to the two flue gas branches of the boiler,
each flue gas branch consisting of the main equipment: 1 main blower, 1
primary blower, 1 rotary air dryer, and 1 flue gas fan).

Existing Control Method: Receives the set pressure signal for the combustion
chamber (negative pressure mode) and the current combustion chamber
pressure to adjust the opening of the fan's suction valve, thereby adjusting the
fan's induced draft suction flow rate to maintain the combustion chamber
pressure as required for operation. Under normal conditions, the combustion
chamber pressure setting signal and the current combustion chamber pressure
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signal, via the control set, will calculate the suction valve opening and send a
command to adjust the suction valve opening of the two fans to be equivalent.

Interlocks and protections currently in effect:

- If one of the main devices (1 main blower fan, 1 primary blower fan, 1 rotary
air preheater) of the corresponding flue gas branch stops, the flue gas fan will
stop;

- The boiler's main fuel cutoff (MFT) is activated and the combustion chamber
pressure is too low;

- The fan bearing vibration exceeds the permissible limit;

- The fan bearing temperature exceeds the permissible limit;

- The motor bearing temperature exceeds the permissible limit;
- The motor winding temperature exceeds the permissible limit;

- The suction and discharge valves do not open two minutes after power is
supplied to the fan motor;

- The motor current exceeds the rated limit.

> Giai phap diéu khién khi Iip dat bién tin va bypass

Khi b6 sung bién tan va cabinet bypass cho quat khoi:

- Pong co s& duoc két ndi voi quat thong qua khép ndi. Bién tan truc tiép
diéu khién toc do dong co.

- Vi ché do diéu khién méi quat s& dugc diéu khién bang set diéu khién PID
méi kém theo bién tan. Tai ché do nay tdm chin dau hat hién hitu duwoc mo
100% va khong tham gia vao qua trinh diéu khién luu lugng gid.

- Trong hé thong diéu khién DCS bd sung thém phan diéu khién quat khéi
bang bién tan. Cac tinh toan diém dit ap luc, tin hiéu phan hoi, cac tin hiéu
lién dong cua phan diéu khién goc tim chan dau hat déu dugc trich song
song dua vao d6i twong mai. Ngoai ra mot s6 tin hiéu trang thai bién tan
may cat ciing can dugc bd sung vao hé théng DCS dé phdi hop diéu khién
gitta hai ché d6 diéu khién theo bién tan va diéu khién bypass. Trén man
hinh diéu khién can bd sung thém phan chuyén doi giita hai ché do va theo
ddi trang thai [am viéc cua bién tan, may cat.

- Set thong s diéu khién PID méi cua hé théng quat khoi can duoc tinh toan
lai cho phu hop véi bién tdn phai dam mach vong diéu khién ap suit chan
khong budng lira cua 16 hoi dap tng nhu cdu van hanh.
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» Control Solutions When Installing Inverters and Bypass Cabinets
When adding an inverter and bypass cabinet to the induced draft fan:

- The motor will be connected to the fan via a coupling. The inverter directly
controls the motor speed.

- With the new control mode, the fan will be controlled by a new PID control
set included with the inverter. In this mode, the existing inlet baffle is opened
100% and does not participate in the airflow control process.

- In the DCS control system, an inverter-based control of the induced draft fan
is added. Calculations of pressure setpoints, feedback signals, and interlock
signals from the inlet baffle angle control are all extracted in parallel and fed
into the new object. In addition, some inverter and circuit breaker status
signals also need to be added to the DCS system to coordinate control
between the inverter-based control and bypass control modes. The control
screen needs to include a switch between the two modes and monitoring of the
inverter and circuit breaker operating status.

- The new PID control parameters for the induced draft fan system need to be
recalculated to ensure that the inverter's control loop for the boiler's
combustion chamber vacuum pressure meets operational requirements.
> Logic diéu khién
Logic diéu khién méi bao gdm (nhung khong gidi han) ché d6 van hanh:

i.  Tu dong va bang tay trén DCS;

ii.  Diéu khién bang tay tai cabinet bién tan.
Trén man hinh giao dién vin hanh méi can bd sung thém (bao gébm nhung
khong gi6i han):
- Cira s6 chon ché do diéu khién hé théng bién tan.
- Cira s6 dat thong s6 set diéu khién, canh béo, bao vé cho hé théng bién tan.
- Cira s6 giam sat trang thai, thong s6 1am viéc hé thong bién tan.
Truong hop bién tan quat IDF gip su cd: khi bién tan bi hong 1-2 cell thi to
may van duy tri hoat dong binh thuong téi khi cé dot bao dudng sira chira s&
tién hanh dimg bién tan thay thé cell bi hong, hong tir 3 cell trd 1én thi phai
dirng bién tan dé thay cell du phong, thoi gian thay cell du phong khoang 2-3
gio. Trong trudng hop ndy to may s& chay run back, sau khi thay cell xong thi
khoi dong lai quat ID va khoi phuc cong suét t6 may. Trong trudng hop bién
tan gip 16i nghiém trong hoic khong cé vat tu du phong thay thé dan t6i viéc
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khic phuc bi kéo dai, s& dong ngudn truc tiép cho quat IDF thong qua cabinet
bypass.

» Control Logic

The new control logic includes (but is not limited to) the following operating
modes:

I. Automatic and manual on the DCS;

Ii. Manual control at the inverter cabinet.

The new operating interface screen needs to be added (including but not
limited to):

- Window for selecting the inverter system control mode.

- Window for setting control, alarm, and protection parameters for the
inverter system.

- Window for monitoring the status and operating parameters of the inverter
system.

In case of IDF fan inverter failure: if 1-2 cells fail, the unit will continue to
operate normally until maintenance and repair, at which point the inverter
will be stopped to replace the faulty cells. If 3 or more cells fail, the inverter
must be stopped to replace the spare cells, which takes approximately 2-3
hours. In this case, the unit will run back; after cell replacement, the ID fan
will restart and the unit's power output will be restored. In the event of a
serious inverter failure or the lack of spare parts, resulting in prolonged
troubleshooting, the IDF fan will be powered directly via the bypass cabinet.
> Diéu kién khéi dpng quat khéi:

Khi thay thé bang bién tan thi viéc khoi dong tuan thu theo quy trinh khdi

dong nhu sau:

- Cac quy trinh kiém tra tién khoi dong cua nha may phai dugc thuc hién.

- Thuc hién quy trinh kiém tra bién tin trudc khoi dong (xem tai liéu huéng
dan sir dung bién tan).

- Khi khoi dong dong co khong chay 1én tan s6 t6i da ma hé théng PID ciia
vong diéu khién thyc hién ludn viéc diéu khién két hop gitra diéu khién goc
mo tAm chdn dau hat va tin sd dong co dé diéu chinh luu lwong va ap luc
dau vao.

- Khi chay 6n dinh, quat co thé duogc diéu chinh tdc do tu dong hoac bé’mg
tay.
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Luu y: Trong qua trinh khéi dong cling nhu van hanh binh thudng, nhiét do va
do rung cua quat phai dugc do luong va ghi lai dé dam bao ché do lam viéc
ctia quat ding theo yéu cau k¥ thuat.

» Induced draft Fan Starting Conditions:

When replacing with a variable frequency drive (VFD), the starting procedure
must follow these steps:

- Pre-startup checks must be performed by the plant.
- Perform a VFD check before starting (see VFD user manual).

- When starting, the motor does not run at maximum frequency; instead, the
PID control loop performs a combined control of the suction baffle opening
angle and motor frequency to adjust the inlet flow rate and pressure.

- Once stable, the fan speed can be adjusted automatically or manually.

Note: During both starting and normal operation, the fan temperature and
vibration must be measured and recorded to ensure the fan operates
according to technical requirements.

» MO ta tin hiéu vao/ra cia quat khéi

Toan set cac tin hiéu két ndi vao hé théng diéu khién cua quat, dong co va cac
tin hi€u lién dong khac s€ duoc gilt nguyén va bao gom nhung khong giéi han:

- Tin hiéu sb dau ra dé chay dong co.

- Tin hiéu s bao 16i dong co va 1a dau vao cta hé thong DCS.

- Tin hi€u tuong ty bdo nhiét 46 cia dong co.

- Tin hiéu ra twong tu diéu khién goc mé van canh hudng.

- Tin hiéu s6 dau vao bao do mé van canh hudng.

- Tin hiéu sé dau vao bao dong hét van canh hudng.

- Tin hiéu s6 dau vao bao mé hét van canh hudng.

- Cac tin hi¢u lién quan khac.

Ngoai ra can bd sung thém mot s tin hidu vao ra cta bién tin va may cit cy

thé nhu sau:

- Tin hiéu diéu khién tuong ty 4-20mA cua set PID méi sé dua sang dé diéu
chinh td¢ do bién tan.

- Tin hiéu phan hdi tan s bién tan 4-20mA 13y tir mot ddu ra twong tu cia
bién tan.

Vién Nang lugng/Institue of Energy Trang/page 148/178



CONG TY CO PHAN NHIET PIEN QUANG NINH
DU AN NANG CAP, CAI TAO HE THONG XU LY KHi THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report
Chuong 2: Thuyét minh k§y thuat/Chapter 2: Technical Explanation

- Cac Iénh chay/dung/ reset bién tin duoc léy tr DCS chinh la cac Iénh
chay/dimg/reset dong co quat dang dung cho may cét hién tai va dugc cip
cho cac dau vao DI, DI2, DI3 cua bién tin. Pau vao DI4 cta bién tan dung
dé thuc hién viéc chon ché d¢ diéu khién tai chd hogc tir xa.

- Tin hiéu sy ¢d bién tan két ndi vé DCS.

- Tin hiéu diéu khién tir xa may cat.

- Tin hiéu kiém tra trang thai may cat.

Ngoai ra CéF thong sé khac ‘cﬁa bién 'Eﬁn c6 thé duoc giam sat diy du hon

thong qua cong giao tiép truyén thong vé DCS.

» Description of Induced draft Fan Input/Output Signals

The entire set of signals connected to the fan control system, motor, and other
interlock signals will be retained and include, but are not limited to:

- Digital output signal for motor operation.

- Digital signal for motor fault indication and input to the DCS system.

- Analog signal for motor temperature.

- Analog output signal for controlling the opening angle of the guide vanes.
- Digital input signal for guide vane opening degree.

- Digital input signal for fully closed guide vanes.

- Digital input signal for fully open guide vanes.

- Other related signals.

In addition, some input/output signals from the inverter and circuit breaker
need to be added, specifically as follows:

- Analog control signal (4-20mA) from the new PID controller will be used to
adjust the inverter speed.

- The 4-20mA frequency feedback signal is taken from an analog output of the
inverter.

- The inverter start/stop/reset commands are taken from the DCS, specifically
the start/stop/reset commands for the fan motor currently used for the circuit
breaker, and are supplied to the inverter's DI1, DI2, and DI3 inputs. The
inverter's D14 input is used to select the control mode locally or remotely.

- The inverter fault signal is connected to the DCS.
- The circuit breaker remote control signal.
- The circuit breaker status check signal.
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2.5.4

In addition, other inverter parameters can be monitored more
comprehensively through the communication port to the DCS.

Hé thong do lwong diéu khién cho hé théng khir lwu huynh FGD

Hé théng FGD chi thuc hién thay thé cac dong co bom, quat bing hé théng
cong suét 1on hon, va thuc hién cic cai tao vé mat co khi. Do vay cac thiét bi
do ludng diéu khién s& duoc tan dung lai.

2.5.4 Measurement and Control System for FGD Desulfurization System

2.5.5

The FGD system only involves replacing the pump and fan motors with
higher-capacity systems and performing mechanical upgrades. Therefore, the
measurement and control equipment will be reused.

Quy pham va céc tiéu chuén ap dung cho hé thong

Hé thong do ludng diéu khién s& tuan thu cac tiéu chuan quéc té co lién quan
va ddc biét la cac ti€u chuan tham khao dudi day:

- Hiép hoi PCCC Quoc gia Hoa ky (NFPA)

NFPA 85 -2019  Tiéu chuin bao vé 16 hoi va cac hé théng chay.

- Hiép hoi do luong Hoa Ky (ISA)

ISA S-20 Biéu mau dic tinh k¥ thuat cho do ludong qua trinh va cac
phan tir do luong diéu khién so cap va van diéu khién

ISA S5.1 Panh s6 nhan dang va ky hiéu thiét bi do luong

ISA7.0.0.1 Tiéu chuan chét luong cho khi ding trong do ludng.

- Hiép hoi cac nha san xuat thiét bi ky thuat (SAMA)

SAMA RC 22.11  So d6 churc ning cua cac hé thong do luong va diéu khién.
- Vién tiéu chuan quéc gia Hoa Ky (ANSI)

ANSI S5.1 Panh s6 nhan dang va ky hiéu thiét bi do luong

ANSI S5.3 Ky hiéu do hoa cho diéu khién phan tan

ANSI MC 96.1 Thiét bi do nhiét 46 — Cép nhiét

- Uy ban k¥ thuat dién quoc té IEC

IEC 60478 C4c set cap dién, set ngudn mot chiéu.

IEC 60529 CAp bao vé cia cac vo cabinet dién (IP Code).
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IEC 60083 O cim va phich dién cho muc dich trang tri va cic ing dung
thong thuong trong cac nudce thanh vién IEC.

IEC 61508 Churc nang an toan cua cac hé théng dién/dién tir/dién tir
kha trinh.

IEC 60848 Ngbén ngit GRAFCET cuia céac so d6 chirc ning tuan tu.

IEC 61131 Tiéu chuan cia céac set diéu khién logic kha trinh.

IEC 61000 Tuong thich di¢n tr (EMC)

IEC 60617 Biéu tuong dd hoa cho cac so dd

IEC 60034 Céac may dién co ciu quay

IEC 60079 Set phan thiét bi dién tai cac méi truong khi dé chay nd

IEC 61204 Thiét bi cung cap dién ha thé, d.c. dau ra d.c. - Pac tinh hiéu
suat

IEC 1207 Thuc hién sang chiét tai cac set phan tich khi.

2.5.5 Applicable Regulations and Standards for the System

The measurement and control system shall comply with relevant international
standards and in particular the following reference standards:

- National Fire Protection Association (NFPA)
NFPA 85 - 2019 Standard for Boiler and Fire Protection Systems.
- American Society for Measurement (ISA)

ISA S-20 Specification Form for Process Measurement and Primary Control
and Control Elements and Control Valves

ISA S5.1 Identification and Symbolization of Measurement Equipment

ISA 7.0.0.1 Standard for Quality of Gases Used in Measurement.

- Society of Technical Equipment Manufacturers (SAMA)

SAMA RC 22.11 Functional Diagram of Measurement and Control Systems.
- American National Standards Institute (ANSI)

ANSI S5.1 Identification and Symbolization of Measuring Instruments
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ANSI S5.3 Graphical Symbols for Distributed Control

ANSI MC 96.1 Temperature Measuring Instruments — Thermocouples
- International Electrotechnical Commission (IEC)

IEC 60478 DC Power Supply Sets

IEC 60529 IP Code for Protection Classes of Electrical Cabinets

IEC 60083 Sockets and Plugs for Decorative and General Applications in IEC
Member States

IEC 61508 Safety Functions of Electrical/Electronic/Programmable
Electronic Systems

IEC 60848 GRAFCET Language of Sequential Function Schemes

IEC 61131 Standards for Programmable Logic Controllers IEC 61000
Electromagnetic compatibility (EMC)

IEC 60617 Graphical symbols for diagrams
IEC 60034 Rotating electromechanical machines
IEC 60079 Electrical equipment sets in flammable and explosive environments

IEC 61204 Low voltage power supply equipment, DC output - Performance
characteristics

IEC 1207 Transferring in gas analysis sets.
2.6 Danh sach cac thiét bi chinh trong du 4n

2.6 List of key equipment in the project
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Bdng 2.6.1: Danh sdch cdc thiét bi chinh ldp méi va cdi tao

STT Tén thiét bi Pon vi Thong sé Tong sé lwong cho Ghi chd
ky thuat Nha may

| HE THONG ESP
H Set r r b A r / ’ b A

1 ’ op 7 may maz ién ap xung/may bién Set 16
ap chinh luu cao tan

2 | Hé thong diéu khién méi tich hop Set Tron set
ETU thiét bj dau cubi Ethernet cam tay
dé giam sat va thiét lap cdu hinh may

3 2, C . N oz N Set Tron set
bién ap. b1 kém cung hé thong dicu
khién may bién ap xung

4 Phu kién lép dat may bién ap xung tron set Set Tron set

5 Ong dan cao ap (Ong thanh cai) Set Tron set

6 Str cach dién cao ap chiu dién phu hop Set 64

7 Truc cach dién Set 16
Cabinet dién lip cac thiét bi didu khién

8 dong cit cuia ESP, giao dién véi mdy bién | Cabinet Tron set
ap xung
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may

Cabinet set say st 45 (JB-1A, JB-2A, JB- .

9 Cabinet 16
3A, JB-4A) (1x4kW)

11 | Cabinet set siy st truc (JB) (1x4kW) Cabinet Tron set

12 Cfibinet diéu khién dong cat tai chd cho céac Cabinet Tron set
dong co

13 | Set sdy sir d& cach dién 380V, 1kW Set 64

14 | Set sdy truc cach dién 380V, 1kW Set 16
Set cong ta Ethernet Fiber Optic

15 cong a_c nang I Pt set Tron set
Ethernet Switch

16 Set cong tac noi dat set 16
Set hién thi va diéu khién qua mang

17 ' i set 4
Ethenet ETU
Set giam tc gd dan chia khoi dau vao loc Tron set

18 | bui hop set véi dong co xoay chiéu| Set
380V/370W

19 Set giam tc gd dién cuc ling hop set véi Set Tron set
dong co xoay chiéu 380V/370W
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may

20 Set giam tdc gd dién cuc phong hop set véi Set Tron set
dong co xoay chiéu 380V/370W

1 H‘é thong bua rung gd dan chia khéi dau Tons )
vao

22 Hé théng chia khoi dau vao, dau ra Tons Tron set

23 Gia treo dién cuc phong Tons Tron set

24 Gia treo dién cuc thu Tons Tron set
big¢ hé i thé 4

o5 1én cuc ‘p ong gai thép SSC40/tuong Tons 7
duong (truong 1-3)

26 Diér‘l cuc phong day xoan inox 904L/10 xo Tons 15
(truong 4)
Dién cuc thu bang thép can u ngudi SPCC
(ASTM 366 hodc tuong duong) day
1,25mm, dang chir )’

21 Chiéu dai truong 1;2: 3,2m Tons 271,120
Chiéu dai truong 3;4: 3,5m
Truong 1&2: 6x88x2=1056 tAm.
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
Truong 3&4: 7x100x2=1400 tdm
KT thanh pham:(15x0,5x0,00125)m
KT phang: (15x0,75x0,00125)
KL:(15 x 0,75 x 0,00125 x7850) x 2456 =
271,120 tons
28 Hé thong rung gé cuc thu Tons 7
29 Hé thdng rung gd cuc phong - 6
30 | Tam PF 96
31 H¢ théng bua go dién (ESI rappers) lam 24
sach tam PF
39 Y(") loc bui tinh dién (thép tdm, boc bao Tron set
on...)
Il. HE THONG XU LY NOx
1 Bé du trit NH3
S6 luong chiéc 4 21216
Thé tich m® | 156
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may

Ap lyc thiét ké mmH.0 | 17.335

2 May nén Ammonia
S6 luwong chiéc 4 2/2t6
Cong suat m3/phat | 1,04
Cot ap mmH20 | 25.493
Cong suat dong co kW |75

3 Bom Ammonia
S6 luong chiéc 4 2/ 26
Cong suat m3/h | 1,46
Cot ap mmH20 | 3.569
Cong suat dong co kw 1,23

4 Binh béc hoi
S6 luong chiéc 5 3/2 t6
Thé tich m?3 2

5 Binh chua
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may

S6 luong chiéc |3 5 3/2t6
Thé tich m?3 2

6 Quiat gi6 hoa tron (Dilution air fan)
S6 luong chiéc 8 2 cho mot to
Cong suat m¥h | 5500
Cot ap mmH;0 | 128
Cong suat dong co kKW | 26,06

7 Set SCR
S6 luong set 4 8 2 set cho mét

to

Kich thuoc
Rong 6,8
Dai 10,8
Cao 13,50

1l Hé théng FGD
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
1 Gian phun va voi phun (thay thé) 16 gian
Ong nhanh ndi éng gop va voi phun 4”, FRP
N = 7= , A 0 A .« A . 4X68X4
Voi phun cai Non doi, 120°, vat liéu SiC ~1088
2 Bom tuiin hoan thap hap thu (thay thé)
+ Ning suat: 6100 m3/h; 16
’ + Cot ap: 18,5/21/23,5/26 m;
S6 bom bom |, cong  sust  dién:
310/345/385/430 kW.
3 Khay chia khoi
Cai | Kiéu duc 15, vat lidu thép hop 04
S6 lugng kim cuong do cao (hard
alloy);
Vit liéu Thép hop kim cuong do cao
Lip dit ¢ trong thap hép thuy,
. sau cura vao cua khoi, trudc
V1 tri X \ A L
dan Ong phun bun voéi dudi
cung
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
Khéi luong Tons 12
4 Vanh chén khéi
S6 lugng Cai 12
., tuong ung voi cac mirc lap
Vi tri - .\
dat 04 gian phun
Khéi luong Tons 3,6
5 Thiét bi khir Am (thay th¢é)
Gian | Kiéu mai, vat liéu thép hop 8
S6 gian khtr am kim hoic nhua PP
Polypropylene)
S6 voi rira Voi 1680
6 Quat suc d-xi (Thay thé)
$é Iwong cai | *Nang suat: 5.900 m3/h; 06
+DPdng co: 160 kW.
7 Set GGH Set | 1. Phan tir trao d6i nhi¢t GGH 04
30,5 V-SMRC, sé luong:
04.
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STT Tén thiét bi

Don vi

Théng sé
ky thuat

Téng sé lwong cho
Nha may

Ghi cha

- Bién dang: HC12e

- Chiéu cao phan tir trao doi
nhiét: 800mm

- Do day tdm trao do6i nhiét:
0.75mm + 0.3mm 16p phu
enamel

- Vat liéu tdm trao doi nhiét:
Dercarburized  steel  +
Enamel

- Vat liéu khung: Corten A

- Quy cach phu (enamel): phu
tinh  dién sett kho
(Electrostatic Dry

Powder method)

+ Quy trinh nén phan tir trao
doi nhiét: Surepack
Elements

+ Loai Khung: Mark 3 (MK3)

S6 luong: 01 set cho 01 GGH:
36 x 4 = 144 chiéc
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STT Tén thiét bi

Don vi

Théng sé
ky thuat

Téng sé lwong cho
Nha may

Ghi cha

2. Hop giam toc SGW29-
100D (CW) GGH, s6 luong:
4 set

3. Quat cheén truc, Model ZSC
63-4N-LG125 (Bao gdm
dong co), sb luong: 4 set

8 Quat khoi kém bién tan

Set

Quat khoi:

- S6 lugng: 2 quat/ 1 16 hoi

- Kiéu: Doc truc, 1 téng canh
(twong tu quat hié¢n tai)

- Niang suat (luu luong) thiét
ké (BMCR): khoang 270 m%/s
- Cot 4p thiét ké (BMCR):
khoang 4900 pa

- Du phong: luu lugng 20%,
cot ap 30%.

- Cong sut tiéu thy dién tinh
toan: khoang 1350 kW

08
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
- Cong suit dat dong co:
khoang 1800 kW.
Bién tan:
- Cong suét: > 1.800kW
- Cong ngh¢: HV IGBT / LV
IGBT
- Bién 4p cach ly cd cach
dién cap H va day quin bang
ddng: C6
- Pién ap ngudn: 3 pha 6.6kV
+10%
- Tan s6 nguon: 50Hz + 5%
- Dai tan s6 dau ra: 0 Hz-
S50Hz
- Hiéu suat khi day tai: >96
%
- Kha nang chiu qué tai trong
1 phut: >110%
- Hé sb cong suat: > 0.95
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
- Nhiét do méi truong toi da
cho phép: > 40°C
- P am lam viéc tdi da cho
phép, khong dong suong: >
95%
- Ché do lam mat: Khéng khi
- Cap bao vé: 1P42
- Ché dd6 truy cap menu:
Bing man hinh
- Chat luong séng hai dau
vao: <5%
- Hé théng diéu hoa khong
khi cho Cabinet bién tan
(Container).
VI | HE THONG PIEN
1 Cabinet dién ha thé cho de-NOx
#12,#34 Cabinet | 400V, 160A, 50kA 2
Ammonia MCC
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
#1, #2, #3 #4 Cabinet | 400V, 250A, 50kA 4
SCR MCC
#1, #2, #3 #4 Cabinet | 400V, 200A, 50kA 4
MCC phu trg Cabinet bién tan (Container)
2 Cép dién va hé thong muong/gia cap
Cap ha thé Hé théng | 0,6/1kV- Cu/PVC/XLPE/PV 1
3 Hé théng ndi dat an toan va lam viéc Hé théng | Day  dan tiép dia dong/thép 1
4 Hé thong chiéu sang cho cac khu vuc Hé théng 1
V | Hé théng C&I
1 Set diéu khién DCS cho SCR Set | Bao gdm tit ca cac I/O, phan 04 01/01 t6
mém, phan cung, card truyén
thong ...
2 Set diéu khién DCS cho khu vyc Ammonia Set Bao gdm tat ca cac I/O, phan 02 01/02 t6
meém, phan cung, card truyén
thong ...
3 May tinh tram van hanh Set May tinh cong nghiép + giao 04 01/01 t6
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STT Tén thiét bi Pon vi Théng sé Téng sé lwong cho Ghi cha
ky thuat Nha may
dién MMI
4 May tinh tram k¥ thuat Set May tinh cong nghiép + giao 02 01/02 t6
dién MMI
5 Thiét bi do
Do luu luong Set 8 02/01 t6
Do ap luc Set 8 02/01 t6
Phén tich Nong ¢6 NOx Set 8 02/01 t6
Do nhiét do Set 8 02/01 t6
6 Cabinet dong lyc va diéu khién dong co Cabinet 04 01/01 t6
7 Van diéu khién Set 8 02/01 t6
8 Tich hop hé thong diéu khién bang bién tan | Hé thong 8 02/01 t6
cho quat khoi vao DCS
VI | HE THONG PCCC
1 Binh ctru hoa (2 loai xach tay va di dong) Chiéc 20 10 chiéc cho
1 nha chaa
NH;
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Chuong 2: Thuyét minh k§y thuat/Chapter 2: Technical Explanation

STT Tén thiét bj Pon vi Thong sb Tong sb lweng cho Ghi chu
ky thuat Nha may

2 Hé thong chita chay tu dong Sprinkler (bao | Hé thong 1 hé théng

gdm van, dudng 6ng, voi phun, dau do..) ) cho 1 nha
chtra NH3
Ghi chii: Théng sé trén la co s6 tham khdo, théng so chinh xdc sé dwoc xdc dinh trong giai doan lya chon nha cung cdp thiét bi
Table 2.6.1: List of major equipment for new installation and renovation
No. Equipment name Unit Specifications Total quantity for the Notes
factory

| ESP SYSTEM

1 Pulse transformer/high-frequency rectifier Set 16
transformer set

2 New integrated control system Set Set complete
ETU handheld Ethernet terminal for monitoring

3 and configuring the transformer. Includes pulse Set Set complete
transformer control system

| f pul f installati

4 Comp ett_e set of pulse transformer installation Set Set complete
accessories

5 High-voltage conduit (busbar) Set Set complete
High-volt insulat itable f lectrical

6 igh-voltage insulator suitable for electrica Set 64

resistance
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No. Equipment name Unit Specifications Total quantity for the Notes
factory
7 Insulator shaft Set 16
Electrical cabinet for installing ESP switchin .
8 . . . g g Cabinet Set complete
control devices, interface with pulse transformer
Insulator support heating cabinet (JB-1A, JB-2A, .
9 Cabinet 16
JB-3A, JB-4A) (1x4kw)
11 Shaft insulator heating cabinet (JB) (1x4kW) Cabinet Set complete
12 Local switching control cabinet for motors Cabinet Set complete
13 Insulator support heating set 380V, 1kW Set 64
14 Insulator shaft heating set 380V, 1kW Set 16
Ethernet network switch set Fiber Optic Ethernet
15 . set Set complete
Switch set
16 Grounding switch set set 16
17 ETU Ethernet Display and Control Set set 4
18 Inlet Smoke Splitter Hammer Set with 380V/370W Set Set complete
AC Motor
19 Set with Collector Electrode Hammer Set with Set Set complete
380V/370W AC Motor
20 Set with Discharge Electrode Hammer Set with Set Set complete
380V/370W AC Motor
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No.

Equipment name

Unit

Specifications

Total quantity for the
factory

Notes

21

Inlet Smoke Splitter Hammer System

Tons

2

22

Inlet and Outlet Smoke Splitter System

Tons

Set complete

23

Discharge Electrode Mounting Bracket

Tons

Set complete

24

Collector Electrode Mounting Bracket

Tons

Set complete

25

SSC40/equivalent  Steel  Spiked  Discharge
Electrode (fields 1-3)

Tons

7

26

904L Stainless Steel Coiled Wire/Spring Discharge
Electrode (field 4)

Tons

1,5

27

Collecting electrodes made of cold-annealed SPCC
steel (ASTM 366 or equivalent), 1.25mm thick, in
the shape of a Y,

Field length 1 & 2: 3.2m
Field length 3 & 4: 3.5m
Fields 1 & 2: 6 x 88 x 2 = 1056 plates.
Fields 3 & 4: 7 x 100 x 2 = 1400 plates

Finished product dimensions: (15 x 05 x
0.00125)m

Flat dimensions: (15 x 0.75 x 0.00125)

Weight: (15 x 0.75 x 0.00125 x 7850) x 2456 =
271.120 tons

Tons

271,120
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No. Equipment name Unit Specifications Total quantity for the Notes
factory
28 Collector vibration system Tons 7
29 Discharge vibration system - 6
30 PF panel 96
31 Electrostatic precipitator (ESI) rakers for cleaning 24
PF panels
32 I;Iectro§tatic précipitator housing (steel plate, Set complete
insulation wrapping...)
I1. NOx TREATMENT SYSTEM
1 NH3 Storage Tanks
Quantity tank 4 2 /2 unit
Volume m? 156
Design Pressure mmH,O | 17.335
2 Ammonia Compressors
Quantity set 4 2/ 2 unit
Capacity m*/phit | 1,04
Head mmH;O | 25.493
Motor power kw 7,5
3 Ammonia pump
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factory

Quantity pump 4 2/ 2 unit
Capactity m3/h 1,46
Head mmHO | 3.569
Motor power kW 1,23

4 Evaporator
Quantity tank 5 3/2 unit
Volume m? 2

5 Container
Quantity tank 3 5 3/2 unit
Volume m? 2

6 Dilution air fan
Quantity fan 8 2 for 1 unit
Capacity m3/h 5500
Head mmH,O | 128
Motor power kW 26,06

7 Set SCR
Quantity set 4 8 2 set cho mgt
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unit
Size
Width m 6,8
Length m 10,8
Height m 13,50
i FGD System
1 Sprinkler manifold and nozzles (replacement) 16
scaffold
Branch pipe connecting manifold and nozzles 4”, FRP
4x68x4
Nozzles nozzle Double cone, 120°, SiC material _
=1088
2 Absorption tower circulation pump (replacement)
+ Capacity: 6100 m3/h; 16
_ + Head: 18,5/21/23,5/26 m;
Quantity Pump | L Motor power: 310/345/385/430
kW.
3 Gas splitter tray
Quantity tray Perforated type, high-strength alloy 04
steel material (hard alloy);
Material High-strength alloy steel
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factory

Location Installed inside the absorption
tower, after the flue gas inlet,
before the bottom lime slurry spray
pipe assembly

Weight Tons 12

4 Gas shield

Quantity shield 12

Location corresponding to the installation
levels of 04 spray systems

Weight Tons 3,6
5 Dehumidifier (replacement)
Number of dehumidifier scaffold scaffold | Roof type, material (alloy steel or 8

PP/Polypropylene plastic)

Number of wash nozzles nozzles 1680
6 Oxygen aeration fan (Replacement)
Quantity fan +Capacity: 5.900 m3/h; 06

+Motor: 160 kW.

7 Set GGH Set 1. Heat exchanger element GGH 04
30.5 V-SMRC, Quantity: 4.

- Profile: HC12e
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No. Equipment name

Unit

Specifications

Total quantity for the
factory

Notes

- Heat exchanger element height:
800mm

- Heat exchanger plate thickness:
0.75mm + 0.3mm enamel coating

- Heat exchanger plate material:
Dermaburized steel + Enamel

- Frame material: Corten A
- Coating specifications (enamel):
Electrostatic Dry Powder method

+ Heat exchanger element
compression process: Surepack
Elements

+ Frame type: Mark 3 (MK3)

Quantity: 1 set for 1 GGH: 36 x 4
= 144 pieces

2. Gearbox SGW29-100D (CW)
GGH, Quantity: 4 sets

3. Shaft insert fan, Model ZSC 63-
4N-LG125 (Including motor),
Quantity: 4 set

8 Induced draft Fans and inverter

Set

Induced draft Fans:
- Quantity: 2 fans/boiler

- Type: Axial, single-stage impeller

08
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factory
(similar to current fans)
- Design Flow Rate (BMCR):
approximately 270 m3/s
-Design Pressure Head (BMCR):
approximately 4900 pa
- Reserve: 20% flow rate, 30%
pressure head.
-Calculated Power Consumption:
approximately 1350 kW
-Motor  Power: approximately
1800 kW.
Inverter:
- Power: > 1,800kW
- Technology: HV IGBT / LV IGBT
- Isolation transformer with H-
class insulation and copper
winding: Yes
- Supply voltage: 3-phase 6.6kV +
10%
- Supply frequency: 50Hz + 5%
- Output frequency range: 0 Hz-
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factory

50Hz
- Full load efficiency: >96%

- Overload capacity for 1 minute:
>110%

- Power factor: > 0.95

- Maximum allowable ambient
temperature: > 40°C

- Maximum allowable operating
humidity, non-condensing: > 95%

- Cooling mode: Air

- Protection class: 1P42

- Menu access mode: Screen

- Input harmonic quality: <5%

- Air conditioning system for
inverter cabinets (containers).

VI ELECTRICAL SYSTEM
1 Low-voltage electrical cabinet for de-NOx
#12, #34 Ammonia MCC Cabinet | 400V, 160A, 50kA 2
#1, #2, #3, #4 SCR MCC Cabinet | 400V, 250A, 50kA 4
#1, #2, #3, #4 Auxiliary MCC Inverter cabinet Cabinet | 400V, 200A, 50kA 4
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(Container)
2 Electrical cables and cable trench/rack system
Low-voltage cables System | 0,6/1kV- Cu/PVC/XLPE/PV 1
3 Safety and working grounding system System Day  dan tiép dia dong/thép 1
4 Lighting system for areas System 1
Vv C&I System
1 DCS control system for SCR Set Includes all 1/O, software, 04 01/01 unit
hardware, communication cards...
2 DCS control system for Ammonia area Set Includes all 1/O, software, 02 01/02 unit
hardware, communication cards...
3 Operating workstation Set Industrial computer + MMI 04 01/01 unit
interface
4 Technical workstation Set Industrial computer + MMI 02 01/02 unit
interface
5 Measurement equipment
Flow measurement Set 8 02/01 unit
Pressure measurement Set 8 02/01 unit
NOx concentration analysis Set 8 02/01 unit
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factory
Temperature measurement Set 8 02/01 unit
6 Motor power and control cabinet Cabinet 04 01/01 unit
7 Control valves Set 8 02/01 unit
8 Integration of inverter-based control system for | System 8 02/01 unit
induced draft fans into DCS
Vi FIRE PROTECTION SYSTEM
1 Fire extinguishers (portable and mobile types) tank 20 10 tank for 1
NH3  storage
facility
2 Automatic sprinkler fire extinguishing system | System 1 system for 1
(including valves, pipes, nozzles, detectors...) 2 NH3  storage
facility

Note: The above specifications are for reference only; the exact specifications will be determined during the equipment supplier
selection phase.
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CHUONG 3: THUYET MINH XAY DUNG

3.1.
3.1.1.

Mt bing b tri hé théng thiét bi

Hién trang khu vuc dy an

B xir Iy khi thai NOx NMND Quang Ninh duoc 1ip dung & khu vuc phia sau
gian 10 hoi, phia trudc b loc bui tinh dién, phia trén h¢ khung do duong khoi.
Thiét ké tong thé NMND Quang Ninh (4x300MW) duoc tong thau EPC
Shanghai Electric Corporation thyc hién. Gian 10 hoi duoc thiét ké va cung
cép thiét bi boi nha thau phu Alstom. Cao d¢ san nén +0,00m cua khu vuc nha
may tuong ung véi cao do 5,6m. Cac thong sé k¥ thuat khu vuc tir 10 hoi dén
b6 loc bui tinh dién dugc tom tit nhu sau:

CHAPTER 3: CONSTRUCTION EXPLANATION
3.1. Equipment Layout
3.1.1. Current Status of the Project Area

The Quang Ninh Thermal Power Plant's NOx flue gas treatment system is
installed in the area behind the boiler room, in front of the electrostatic
precipitator, and above the flue gas support frame. The overall design of the
Quang Ninh Thermal Power Plant (4x300MW) was carried out by the EPC
general contractor Shanghai Electric Corporation. The boiler room was
designed and supplied by the subcontractor Alstom. The ground leveling
elevation of +0.00m of the plant area corresponds to an elevation of 5.6m. The
technical specifications for the area from the boiler to the electrostatic
precipitator are summarized as follows:

1. Gian 10 hoi

= Kich thudc mit bang: 31,6x42,06 (m)

= Chiéu cao: 72,52 (m) (Tinh tir cao d6 hoan thién nha may dén dinh mai)

= Két cdu chinh 1 két ciu thép, cot chiu lyc chinh 14 cot thép t6 hop c6 kich
thudc tiét dién khoang 600x610 (mm)

= Mong coc khoan nhdi duong kinh D800, chiéu dai tir 25-40m tuy ting vi
tri. Cac dai mong duoc lién két véi nhau bang hé gidng bé tong cdt thép
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& THNT ' LRt

Hinh 3.1: Hinh anh hién trang khu vuc gian lo hoi
(Nguon: Anh khdo sdt hién truong dw dn NMND Qudng Ninh)
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Hinh 3.2: Hinh anh mgt bang méng khu viee 16 hoi
(Nguon: Hé so hoan cong dw an NMNP Qudng Ninh)
1. Boiler Room
= Floor plan dimensions: 31.6 x 42.06 (m)

» Height: 72.52 (m) (Measured from the factory's finished floor level to the
roof peak)

= The main structure is steel, with the main load-bearing columns being
composite steel columns with a cross-sectional size of approximately 600 %
610 (mm)

= Bored pile foundations with a diameter of D800, and a length of 25-40m
depending on the location. The foundation slabs are connected to each
other by reinforced concrete bracing.
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Figure 3.1: Current status image of the boiler room area

((Source: Site survey photos of the Quang Ninh Thermal Power Plant project)
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Figure 3.2: Image of the foundation plan of the boiler room area

((Source: Site survey photos of the Quang Ninh Thermal Power Plant
project)
2. Hé khung d&6 duong khoi
H¢ khung d& duong khoi duoc b tri gitra gian 10 hoi va bo loc bui tinh dién,
cach truc K6 gian 10 hoi 5,615m, céch truc N b loc bui tinh dién 9,0m. Budc
khung 12 3,886m, nhip khung thay doi trong khoang tir 4,5 + 6,6m. Chiéu cao
ctia hé khung d& 1a 19,0m. Két cdu chinh 1a két cau thép. Moéng str dung méong
coc khoan nhoéi duong kinh D800, chiéu dai tir 25-30m, mdi dai moéng cé tir
2+3 coc khoan nhdi. Cac dai mong duogc lién két voi nhau bang hé gidng bé
tong cot thép.
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Hinh 3.3: Hinh anh hién trang khu vuc khung dé dwong khoi

(Nguon: Anh khao sat hién truong dw an NMNP Qudng Ninh)

Hinh 3.4: Hinh dnh mgt bang mong khu viee khung dé dwong khoi

2. Flue Gas Support System
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The flue gas support system is located between the boiler room and the
electrostatic precipitator, 5.615m from the boiler room axis K6 and 9.0m from
the electrostatic precipitator axis N. The frame spacing is 3.886m, and the
frame span varies between 4.5 and 6.6m. The height of the support system is
19.0m. The main structure is steel. The foundation uses bored pile foundations
with a diameter of D800 and a length of 25-30m, with each foundation footing
having 2-3 bored piles. The foundation footings are connected to each other
by reinforced concrete bracing.

[ R O
Figure 3.3: Current status image of the chimney support frame area

((Source: Field survey photos of the Quang Ninh Thermal Power Plant project)
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Figure 3.4: Plan view of the foundation of the chimney support frame area.

((Source: Field survey photos of the Quang Ninh Thermal Power Plant project)
3. B0 loc bui tinh dién
H¢ khung d& b loc bui tinh dién c6 kich thudc mat béng la 21,65%43,55m.
Két cau chinh 1a két cau thép. Chiéu cao hé khung 1a 26,85m. Méng sir dung
moéng coc khoan nhdi dudng kinh D800, chiéu dai tir 25-35m mdi dai mong c6
tr 2+3 coc khoan nhoi, tuy tung vi tri. Cac dai mong dugc lién két v6i nhau
bang hé giang bé tong cot thép.
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Hinh 3.5: Hinh anh khu vuc bd loc bui tinh dién ESP
(Nguon: Anh khao sat hién trwong dw an NMNP Qudng Ninh)
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Hinh 3.6: Hinh dnh mdt bang méng khu viec ESP
3. Electrostatic Dust Filter
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The support frame for the electrostatic dust filter has a floor plan size of 21.65
x 43.55 m. The main structure is steel. The height of the frame is 26.85 m. The
foundation uses bored pile foundations with a diameter of D800, and a length
of 25-35 m per foundation footing, with 2-3 bored piles depending on the
location. The foundation feet are connected to each other by reinforced
concrete bracing.

|
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Figure 3.5: Image of the ESP electrostatic precipitator area

((Source: Field survey photos of the Quang Ninh Thermal Power Plant project)
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Figure 3.6: Plan view of the foundation of the ESP area

((Source: Field survey photos of the Quang Ninh Thermal Power Plant project)
3.1.2. MGt bang bo tri hé thong thiét bi

3.1.2.1.  Hé thong xit Iy khi thai NOx

Heé thdng xir 1y khi thai NOx NMND Quang Ninh bao gém 03 hang muc cong
trinh: (i) Hé khung d3, thiét bi xir 1y khi thai SCR; (ii) Tuyén duong khoi; (iii)
Kho chira Amonia; (iv) X4y mdi Nha dién cho nha Amonia va bg xtr Iy SCR;
(v) Bé tri vi tri du kién dit Tu bién tan (Container) phuc vu dudng khoi.

3.1.2. Layout of Equipment Systems

3.1.2.1. NOx Flue gas Treatment System

The NOx flue gas treatment system of Quang Ninh Thermal Power Plant
includes 03 construction items: (i) Support frame and SCR flue gas treatment
equipment; (ii) Flue gas duct; (iii) Ammonia storage; (iv) Construction of a
new electrical house for the ammonia house and SCR treatment unit; (v)
Arrangement of the planned location for the inverter cabinet (Container)
serving the flue gas duct.

1. Heé khung d& va thiét bi xur 1y khi thai SCR

Bo xir 1y khi thai SCR duogc bd tri ¢ khong gian phia sau gian 10 hoi, phia
trude bo loc bui tinh dién (ESP). Méi gian 10 hoi s€ lép dung moé1 02 bo SCR,
mdi b SCR dugc d& bang hé khung thép hinh t6 hop dit phia trén hé khung
dd duong khoi va b loc bui tinh dién.

Hé khung d& mot phan dugc cdy vao moéng cia hé khung d& duong khoi tai
truc L1, mot phﬁn s€ dugc dung 1én phia trén hé khung d& duong khoi (hién
hiru) tai truc L va truc M; va dugc lién két v6i két cau khung gian 10 hoi tai
truc K6, tao thanh hé khung d& khong gian on dinh, bén viing. Tai trong cla
hé khung d& va ban thé bo SCR s& duoc d& chi yéu bang hé khung d& duong
khoi, viéc lién két hé khung d& v6i cac két cau hién hiru (khung gian 16 hoi)
lam tang thém do ctng tong thé, tang tinh 6n dinh cho hé khung d& bo SCR.
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1. SCR Flue gas Treatment System and Equipment

The SCR flue gas treatment system is located in the space behind the boiler
room, in front of the electrostatic precipitator (ESP). Each boiler room will
have two new SCRs installed, each supported by a composite steel frame
placed above the flue gas support frame and electrostatic precipitator.

Part of the support frame is embedded into the foundation of the flue gas
support frame at axis L1, and part is erected above the existing flue gas
support frame at axes L and M; and is connected to the boiler room frame
structure at axis K6, creating a stable and durable spatial support frame. The
load of the support frame and the SCR unit itself will be mainly supported by
the flue gas support frame. Connecting the support frame to the existing
structures (boiler room frame) increases the overall rigidity and stability of
the SCR support frame.

2. Tuyén duong khoi

Cai tao, nang cap va d4u ndi hé thdng duong khoi cia 16 hoi va b SCR chu
yéu dugc thuc hién cho tuyén duong khéi doan phia trude bd siy khong khi.
Khi thai cta 16 hoi s& duoc ddu vao tuyén duong khéi din vao bo SCR (lam
m&i), dan khoi qua bd xur 1y khi thai SCR rdi tiép tuc dau ndi vao hé thong
duong khoi chung cia 10 hoi phia trude bo siy khong khi.

2. Flue Gas Path

Renovation, upgrading, and connection of the flue gas system of the boiler and
SCR unit are mainly carried out for the flue gas path section before the air
preheater. Boiler flue gases will be connected to the flue gas path leading to
the SCR unit (renewal), the gas will pass through the SCR flue gas treatment
unit, and then continue to be connected to the common flue gas system of the
boiler before the air preheater.

3. Kho chtra Amonia

Kho chita Amonia dugc xdy dung méi véi cong niang chinh 13 cung cap hoa
chat NH3 cho bo xir 1y khi thai SCR. NMND Quang Ninh s& xay dung méi 01
kho chira amonia. Kho chira duoc dat tai khu dt tréng hién dang tréng co, bén
canh thap hap thu cta to may 3.

3. Ammonia Storage Facility

A new ammonia storage facility will be constructed with the main function of
supplying NH3 chemical to the SCR flue gas treatment system. Quang Ninh
Thermal Power Plant will build one new ammonia storage facility. The
storage facility will be located on vacant land currently planted with grass,
next to the absorption tower of unit 3.
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4. Nha dién

Nhé diép cho nha Amonia dugc xay dung médi véi céng na'lrng (fhinh la cung
cap ngu()p dién cho nha kho Amonia. Nha dién dugc thiét ké 1 tang, dugc dat
tai khu dat trong hién, bén canh nha Amonia.

Nha dién cho bd xtr ly SCR duoc dugc thiét ké 1 tz‘”mg, b tri tai khu vuc tréng
¢ gifra truc 5 va tryc 6 tai cao do +24,00m.

4. Electrical house

The electrical house for the Ammonia Plant was newly constructed with the
main function of supplying power to the Ammonia Plant. The electrical house
is a single-story building located in the existing vacant land next to the
Ammonia Plant.

The electrical house for the SCR processor is also a single-story building,
situated in the vacant area between axes 5 and 6 at an elevation of +24.00m.

5. Tu bién tan (Container)

Tu bién tan (Container) véi cong nang chinh la dé tiét kiém dién cho du an va
diéu chinh toc d6 dong co quat. T bién tan (Container) duoc bd tri dy kién tai
cac vi tri bén canh quat khéi, mdi to may sé b6 tri 01 vi tri dat td bién tan
(container).

Chi tiét xem ban v& F387-FSR-TT3-GP-01.
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Hinh 3.8: Mt dirng khu vuec ldp dat thiét bj SCR

5. Inverter Cabinet (Container)

The inverter cabinet (container) is primarily used to save electricity for the
project and regulate the fan motor speed. The inverter cabinet (container) is
planned to be located next to the induced draft fans; each unit will have one
inverter cabinet (container) location.

See drawing F387-FSR-TT3-GP-01 for details.
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Figure 3.7: Layout plan of project components
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Figure 3.8: Elevation view of the SCR equipment installation area

Vién Nang lugng/Institute of EnergyTrang/page 20/76 E



CONG TY CO PHAN NHIET PIEN QUANG NINH
DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report

Chuong 3: Thuyét minh xay dung/Chapter 3: Construction Explanation

3.12.2.

Hé thong xi Iy SOy, bé loc bui ESP

Cong tac cai tao, nang cip hé thong xir Iy SOx, hé thdng loc bui tinh dién ESP,
cha yéu 1a cai tao nang cp hé thong cac thiét bi/may moc bén trong ban thé:
(i) bd FGD (nang cap hé thong xir Iy SOx); (ii) bo loc bui tinh dién ESP (giam
ham lwong bui trong khéi thai). (iii) Lap dat bo sung 1 truong loc bui cho hé
thong ESP hién hiru.

Mat bﬁng b6 tri thiét bi thudc mat béng hién hiru cua thiét bi, cac cong tac nay
chu yéu 1a cong tac thay thé/nang cap thiét bi.

3.1.2.2. SOx Treatment System, ESP Dust Filter

3.2.

The renovation and upgrading of the SOx treatment system and the ESP
electrostatic dust filter system mainly involves upgrading the internal
equipment/machinery: (i) FGD unit (upgrading the SOx treatment system); (ii)
ESP electrostatic dust filter (reducing the dust content in flue gas). (iii)
Installing an additional dust filter for the existing ESP system.

The equipment is located on the existing equipment site, and these works
mainly involve equipment replacement/upgrading.

Két ndi ha tang k¥ thuat

NMNP Quang Ninh nam trong dia phan ven thanh phd Ha Long thudc tinh
Quang Ninh 1a mdt trong ba thanh phd trong diém ctia tam giac phat trién kinh
té phia Bac Ha Noi - Hai phong - Quang Ninh.

Ngoai ra vi tri nha may nam trén truc dudng giao thong dudng bo, dudng thuy
hién tai va trong twong lai néi vdi cac tinh phia Bic va Pong Bic thong
thuong véi Trung Qudc, tao diéu kién dé hd tro va phat huy tiém ning cta nha
may trong san xuat va luu thong.

3.2. Technical Infrastructure Connections

The Quang Ninh Thermal Power Plant is located in the outskirts of Ha Long
City, Quang Ninh Province, one of the three key cities in the Northern
Economic Development Triangle of Hanoi - Hai Phong - Quang Ninh.

In addition, the plant's location is situated on existing and future road and
waterway routes connecting the northern and northeastern provinces with
China, creating favorable conditions to support and maximize the plant's
potential in production and distribution.

1. H¢ théng giao thong bén ngoai nha may:

» Puong bd: Vi tri nha may cach Qubc 16 18 khoang 7Km, nam sat cau Bang,
tiép giap v6i tuyén duong Thanh phé Ha Long - Cao Xanh - Khu cong
nghiép Hoanh Bd. Tir nha may co thé két ndi véi cac khu vuc 1an can hét
suc thuan loi.
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» Puong thuy: Nha may nam bén trai cira séng Dién Vong giap Vinh Cira
Luc thong véi Vinh Bai Chay, cach cang Cai Lan (ndm trong Vinh Cira
Luc) khoang 6,0 km. Hién nay, hé théng cang trong Vinh Ctra Luc thuan loi
cho viéc cung cép vat tu thiét bi va nguyén vat liéu cho van hanh nha may.
Tai vi tri dia diém cho phép xa lan tir 200 dén 500 tan cép cang nha may.

1. External Transportation System of the Factory:

» Road: The factory is located approximately 7 km from National Highway
18, adjacent to Bang Bridge, and bordering the Ha Long City - Cao Xanh -
Hoanh Bo Industrial Zone route. The factory offers convenient access to
surrounding areas.

= Waterway: The factory is situated on the left bank of the Dien Vong River,
bordering Cua Luc Bay and connecting to Bai Chay Bay, approximately 6
km from Cai Lan Port (located within Cua Luc Bay). Currently, the port
system in Cua Luc Bay facilitates the supply of equipment and raw
materials for the factory's operation. The location allows barges of 200 to
500 tons to dock at the factory port.

2. Heé thdng giao thong ndi bo nha may

Hé théng ha téng cua nha may hién nay co ban da dugc hoan thi¢n dé)ng bo,
dam bao cong tac van hanh, san xuit, bao dudng, sira chira.

Phia T4y Béc nha may 1a tuyén duong két ndi nha may véi cac khu vuc xung
quanh, tuyén dudng nay co chiéu dai khoang 300m, chiéu rong 1a 10m.

Trong khudn vién hang rao nha may, hé théng duong giao thong di hoan
thién, bao gdm céc tuyén dudng chinh va cac tuyén duong nhanh chay qua cac
khu chirc nang.

2. Internal Transportation System of the Factory

The factory's infrastructure is now basically complete and synchronized,
ensuring operation, production, maintenance, and repair.

To the northwest of the factory is a road connecting the factory to surrounding
areas; this road is approximately 300m long and 10m wide.

Within the factory's perimeter fence, the transportation system is complete,
including main roads and branch roads running through the functional areas.

3. Cac cong trinh ha tang k¥ thuat khac

= H¢ thng thoat nudc: Nude mua, nudc mat tir cac trién nai phia Nam nha
mAay va nude trong khudn vién mit bang nha may s& duoc thu gom bang hé
théng kénh, muong, ranh duoc thiét ké xay dung bao boc mat bﬁng, sau do
dan vao hé thdng thu gom chung cta nha may, xir 1y dat yéu ciu méi truong
roi dan xa ra song Dién Vong. Nudc thai cia nha may sé& dugc thu gom
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3.3.
3.3.1.

riéng va tién hanh xtr 1y trude khi thai ra song, hodc tai st dung vao cac chu
trinh cong ngh¢ cua nha may

He¢ thong thong tin lién lac: Nhin chung hé thong thong tin lién lac khu vuc
nha may hién nay twong dbi hoan thién, cac thong tin lién lac tir nha may d&
dang duoc két ndi véi cac khu vuc xung quanh ciing nhu voi cac trung tim
diéu hanh.

Hé théng dién: Vi tri nha may nam & trung tam h¢ théng dién khu vuc, tiép
giap voi duong diay 110kV Hoanh B6 - Giap Khau, cach tram bién ap
500kV Quang Ninh 2,5 km, cach tram 220kV Hoanh bd ~20,0km. T nha
may s& dung dudng diy 500kV va 220kV véi chiéu dai ~3,5 km déu ndi véi
tram bién ap 500kV Quéang Ninh.

. Other Technical Infrastructure Works

Drainage System: Rainwater, surface water from the southern slopes of the
factory, and water within the factory grounds will be collected by a system
of canals, ditches, and trenches designed and constructed around the
factory site. This water will then be channeled into the factory's general
collection system, treated to meet environmental requirements, and
discharged into the Dien Vong River. Wastewater from the factory will be
collected separately and treated before being discharged into the river or
reused in the factory's technological processes.

Communication System: In general, the communication system in the
factory area is currently relatively complete. Communication from the
factory is easily connected to surrounding areas as well as to control
centers.

Power System: The plant is located in the center of the regional power
system, adjacent to the 110kV Hoanh B6 - Gidp Khéu transmission line, 2.5
km from the 500kV Qudng Ninh substation, and approximately 20.0 km
from the 220kV Hoanh Bé substation. From the plant, a 500kV and 220kV
transmission line with a length of approximately 3.5 km will connect to the
500kV Quang Ninh substation.

Cic diéu kién thiét ké
Pdc diém khi twong thity van, dia chdt céng trinh

Chi tiét vé dic diém khi tuong thuy van, dia chét cong trinh cia khu vuc xem
Chuong 5 — B4o cdo nghién ctru kha thi

3.3. Design Conditions

3.3.1. Hydrometeorological and Engineering Geological Characteristics
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3.3.2.

Details on the hydrometeorological and engineering geological
characteristics of the area can be found in Chapter 5 — Feasibility Study
Report

Pdc diém dong dat

Theo s6 liéu quan tric vé mang dia chin Viét Nam va Quéc té clia Vién Vat ly
dia cau, tr nim 1955 dén 1995 trong thoi gian trén khu vyuc xay dung nha may
va lan can (trong vung 100km) da xéy ra 64 tran dong dat, cép do manh tai cac
tam dong dat 1= 7. Ngoai ra trén ban dd kién tao dia chat ty 1€ 1:1000.000,
khu vuc xay dung trong ving phat sinh dong dat véi Mmax = 5,6 + 6 do
Richter. D6 sau tiéu chan h = 25 + 30km, cép d6 manh tai tdm chan Imax = 7
(theo thang Qudc té MSK - 64).

Tinh toan thiét ké chong dong dat cho cac hang muc cua du an tudn thu theo
QCVN 02:2022/BXD — Quy chuan ky thuat quoc gia — S6 liéu diéu kién tu
nhién dung trong xay dung

Theo bang 6.1 cua quy chuan QCVN 02:2022/BXD — Quy chuan k¥ thuat qubc
gia — S6 liéu diéu kién ty nhién dung trong xay dung, Dy an c¢6 dinh gia toc
nén tham chiéu trén nén loai A 1a: agr = 0,10.g (M/s?).

Quy dbi dinh gia toc nén sang cip dong dat theo thang MSK-64 thi Dy 4n c6
cap dong dat 1a cap VIII (Bang 6.4 — QCVN 02:2022/BXD).

3.3.2. Earthquake Characteristics

According to seismic monitoring data from the Vietnamese and International
seismic networks of the Institute of Geophysics, from 1955 to 1995, during the
period when the factory was built and in the vicinity (within a 100km radius),
64 earthquakes occurred, with magnitudes at the epicenters of | = 7. In
addition, on the geological tectonic map at a scale of 1:1,000,000, the
construction area is in an earthquake-prone zone with Mmax = 5.6 [J 6 on the
Richter scale. The focal depth h = 25 1 30km, and the magnitude at the
epicenter Imax = 7 (according to the International MSK-64 scale).

The earthquake-resistant design calculations for the project components
comply with QCVN 02:2022/BXD — National Technical Regulation — Natural
Conditions Data Used in Construction.

According to Table 6.1 of QCVN 02:2022/BXD - National Technical
Regulation — Natural Conditions Data Used in Construction, the project has a
reference ground acceleration peak on type A soil of: agR = 0.10.g (m/s2).
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3.3.3.

Converting the ground acceleration peak to earthquake intensity level
according to the MSK-64 scale, the project has an earthquake intensity level
of VIII (Table 6.4 — QCVN 02:2022/BXD).

Tai trong va tac dong

1. Tai trong tinh

Tai trong tinh dung trong thiét ké 1a trong lwong cua cac thanh phan két ciu va
toan by nguyén vat liu va thiét bi ¢ dinh dat trén hodc dua vao két cdu do.
béi voi tai trong lién quan téi thiét bi duoc léy theo s6 liéu ciia nha san xuét
cung cap thiét bi d6. Trir truong hop c6 nhimng quy dinh khac cac don vi trong
lugng cua cac nguyén vt liéu sau day duoc sir dung dé tinh toan tai trong tinh.

- Bé tong cbt thép . 2.500kg/m?
- Bétdng ; 2.400kg/m?3
- Thép ; 7.850kg/m?3
- Gb ; 770kg/m?

- Pit ; 1.800kg/m?
- Nuéc ; 1.000kg/m?®

3.3.3. Loads and Effects

1. Static Loads

Static loads used in design are the weights of structural components and all
materials and equipment fixed on or relying on that structure. For loads related
to equipment, the data provided by the equipment manufacturer is used. Unless
otherwise specified, the following weight units of materials are used to calculate
static loads:

- Reinforced concrete: 2,500 kg/m3

- Concrete: 2,400 kg/m3

- Steel: 7,850 kg/m?

- Wood: 770 kg/m3

- Soil: 1,800 kg/m?3

- Water: 1,000 kg/m3

2. Téai trong dong

Tai trong dong thiét ké khong duoc thip hon nhitng gid tri quy dinh trong cac
tié}l chuan/quy pham ap dung va I’IgOE‘liq ra, tai trong dong cling khong duoc
thap hon céc gié tri tai trong dong toi thiéu cho trong bang sau:

Tai trong dong clia san khi thiét ké
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San Tam dan Dam Xa Cot Pia chan
San bé tong (ndi chung) 180 180 130 130 60
San tang trét 1.000 1.000 1.000 1.000 *

2. Dynamic Loads

The design dynamic load shall not be lower than the values specified in the
applicable standards/regulations, and in addition, the dynamic load shall not
be lower than the minimum dynamic load values given in the following table:

Dynamic load of the floor during design

Floor Woven mat Beam Rafter Column Seismic
Concrete floor (in general) 180 180 130 130 60
Ground floor 1.000 1.000 1.000 1.000 *

3. Tai trong gio

Gia tri tai trong g16 duogc xac dinh theo “Tai trong va tac dong - Ticu chuin
thiét ké TCVN 2737-2023”. Du 4an Nha mdy nhiét dién Quang Ninh thudc
phuong Ha Khanh, thanh phé Ha Long, tinh Quang Ninh nén thudc vung I,
co Wo = 125daN/mz2.

3. Wind Load

The wind load value is determined according to "Loads and Impacts - Design
Standard TCVN 2737-2023". The Quang Ninh Thermal Power Plant project is
located in Ha Khanh ward, Ha Long city, Quang Ninh province, so it belongs
to zone 111, with Wo = 125 daN/m2.

4. Ap lyc dat

Ap ll.IC‘ ngang cua dat tic dong 1én tudng bao va cac két ciu khac co t‘hé XAac
dinh bang phuong phap Wedge hodc quy trinh dugc cong nha}n khéc., Can xem
xét k¥ ludng cac luc ngang do phu tai tam thoi tdc dung 1én bé mat dat.

4. Soil Pressure

The lateral pressure of the soil acting on retaining walls and other structures
can be determined by the Wedge method or other recognized procedures.
Careful consideration should be given to lateral forces due to temporary loads
acting on the ground surface.

5. Céc lyc rung va hi¢u trng dong

Két cau va méng cua céac thiét bi c6 d6 rung 16n bao gdbm nhung khong gidi
han nhu, cic may nén kiéu pittong va li tAm va cac bom 1én, s& duoc tinh toan
kha nang chiu chit tai theo chu ky cling nhu cac luc va moment khong can
bang. Nhiing két cau va méng nay s¢ dugc phan tich bang cac phuong phap
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dong da duogc cong nhan va dat dbi xung dé dam bao van hanh an toan, 6n
dinh va khong xay ra truc trac trong moi di€u kién.

Cac két cAu cao, manh s& dugce tinh toan kha nang chiu tai trong gi6 dong va
dia chan, ké ca cac hi¢u img gio xody, cac dang dao dong do gi6 va hinh dang.
5. Vibration Forces and Dynamic Effects

The structures and foundations of equipment with high vibration, including
but not limited to piston and centrifugal compressors and large pumps, will be
designed to withstand cyclic loads as well as unbalanced forces and moments.
These structures and foundations will be analyzed using recognized dynamic
methods and symmetrically positioned to ensure safe, stable, and trouble-free
operation under all conditions.

Tall, slender structures will be designed to withstand dynamic wind and
seismic loads, including vortex effects, wind-induced vibration modes, and
shape changes.

6. Tai trong va dap

Khi mot két cau, thanh phﬁn két cAu hodc mot lién két chiju tai trong dong hodc
rung ma khong dam bao cac két qua phan tich dong luc, cac hoat tai gy ra va
cham s€ duogc nhan véi hé s6 va dap sau day:

- H¢ khung d& thang may 2,00
- Hé d& cau truc chuyén dong van hanh nho cabin 1,25
- Hé d& cau truc chuyén dong van hanh nho gia treo 1,25
- Tru d3 thiét bi xoay 1,20
- Tru 45 thiét bi chuyén dong kiéu pittong 1,50
- San va dim d& ban cong 1,33

Céc hoat tai tac dong lén cac hé do cua can ciu va may moc s€ dugc tinh dén
nhu 13 céc tai trong banh xe cau t6i da va tai trong may moc.
6. Impact Loads

When a structure, structural component, or connection is subjected to dynamic
loads or vibrations without ensuring the results of dynamic analysis, the live
loads causing the impact will be multiplied by the following impact factors:

- Elevator support frame 2.00

- Crane support system with cabin-operated movement 1.25
- Crane support system with suspension system 1.25

- Rotating equipment support column 1.20

- Piston-type moving equipment support column 1.50
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3.3.4.

- Balcony floor and beam support 1.33

Live loads acting on the crane and machinery support systems will be taken
into account as maximum crane wheel loads and machinery loads.

7. Cac loai luc va tai trong khac

Viéc tinh toan mot cach day du phai ké dén anh hudng do moi trudng va cac anh
huong phu khac nhu thay d6i nhiét 46 din dén viée co ngdt, su 16 dét, sy bdi lang
V.V...

7. Other Forces and Loads

Full calculations must take into account environmental influences and other
secondary effects such as temperature changes leading to shrinkage, landslides,
sedimentation, etc.

8. To hop luc

Viée t6 hop luc cua cac két cAu duoc xac dinh béng cach su dung hé sb tO hop
Iuc. Cac hé s6 t6 hop nay duoc ghi rd trong céc tidu chuén thiét ké lién quan.
8. Force Combinations

The force combinations of structures are determined by using force
combination coefficients. These combination coefficients are specified in the
relevant design standards.

Cac loai vat liéu chu yéu

1. Vat liéu cho kién trac

» Twong gach:

La loai gach dat sét khong nung c6 cau tao dic hodc rong tiy vao cdt lidu va
cong nghé st dung. Chit luong gach dugc quy dinh phu hop véi cac tiéu
chuan Vi¢t Nam hién hanh. Gach khong nung thong thuong céd kich thude
210x100x60mm. Gach dung xay tudong trong cac hang muc cia nha may nhiét
dién 1a loai c6 méc tir M75 dén M100.

= Tdm tén lop mdi va tuwong bao che:

Trong moi trudng nha may nhiét dién v6i nhiéu cac tac nhan giy dn mon nhu
bui than, khoi thai,...tAm lop kim loai phai c6 mdt sb yéu ciu riéng dé dam bao
chéng lai cac tdc nhan dn mon nay. Ton dugc san xuét bﬁng vat liéu nén 1a
thép G550 (gi61 han chay la 550MPa) c6 do day 0,5mm (cho cac khu vyc phu
trg). Téon dugc ma hop kim nhom kém véi trong luong tdi tiéu 1a 150g/m? va
dugc son bao vé bén ngoai mot 16p son PVF trén mot 16p phil chdng dn mon.
Véi cac khu vuc ¢d yéu cau cach am, cach nhiét thi cau tao mai hodc tudng
t6n phai co thém 16p bao 6n véi chiéu day tbi thiéu 1a 50mm. Lp bao 6n nay
co thé dugc do boi mot 16p ton bén dudi (bén trong) tao thanh hé ton 2 16p
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hodc dugc ghép voi 16p ton ngoai bang hé ludi d& va 16p bao on duoc boc
trong 16p gidy bac.
» Cia di, cira s6
Cira di trong cac hang muc nha khép kin bao gém céc loai: Ctra khung nhom
kinh (chil yéu sir dung cho cic phong lam viéc dang vian phong), cta thép 1
tam, ctra thép 2 tm co6 rdng & giita, cira chdng chay. Dbi véi cira chdng chay
¢ yéu cau kha ning chong chay tbi thiéu 1a 2 gid (va tdi thiéu bang gidi han
chéng chay yéu cau cia tuong). Cira khung nhom (cira di, cira s6) 1a loai c6
tiét dién khung véi chiéu day téi thicu 1a 1,6mm.

3.3.4. Main Types of Materials
1. Materials for Architecture
= Brick Walls:

These are unburnt clay bricks with a solid or hollow structure depending on
the aggregate and technology used. The quality of the bricks is regulated
according to current Vietnamese standards. Unburnt bricks typically have
dimensions of 210x100x60mm. Bricks used for wall construction in thermal
power plant projects are graded from M75 to M100.

» Metal Roofing and Wall Cladding:

In the environment of a thermal power plant with many corrosive agents such
as coal dust, exhaust fumes, etc., metal roofing must meet specific
requirements to ensure resistance to these corrosive agents. The metal sheets
are manufactured using G550 steel (yield strength of 550MPa) with a
thickness of 0.5mm (for auxiliary areas). The roofing sheets are coated with
an aluminum-zinc alloy with a minimum weight of 150g/m2 and are protected
by an outer layer of PVF paint over an anti-corrosion coating.

For areas requiring sound and heat insulation, the roof or wall structure must
have an additional insulation layer with a minimum thickness of 50mm. This
insulation layer can be supported by an inner layer of roofing sheet to form a
double-layer system, or it can be joined to the outer layer of roofing sheet with
a support mesh and the insulation layer wrapped in aluminum foil.

= Doors and Windows

Doors in enclosed buildings include: Aluminum-framed glass doors (mainly
used for office-type workspaces), single-panel steel doors, double-panel steel
doors with a hollow center, and fire-resistant doors. Fire-resistant doors
require a minimum fire resistance of 2 hours (and at least equal to the
required fire resistance limit of the wall). Aluminum frame doors (entrance
doors, windows) are those with a frame cross-section having a minimum
thickness of 1.6mm.
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2. Vat liéu cho két cau

= Bétong

Bé tong sir dung cho két cau cia nha may nhiét dién 1a bé tong nang c6 thanh
phan bao gom: ximang podclang, cat vang, da dam, ngoai ra c6 c6 nudc va
phu gia (n€u can) dé tron vira. Hon hgp bé tong va cac loai cot liéu phai dam
bao cac yéu cau trong cac ti€u chuan sau day:

- X1 mang: tudn theo cdc TCVN hién hanh (nhu TCVN 7712:2013,
TCVN 6069: 2007, TCVN 2682:2020; TCVN 9202:2012 ...);

- Nudec: tuan theo TCVN 4506:2012;
- C6t lidu min va tho: tudn theo TCVN 7572 — 2006 hoic twong duong.
- Mac bé tong co thé st dung nhu sau:
+ Bé téng lot: B10;
+ Bé tong phan coc: toi thiéu mac M350 (B25);
+ Bé tong mong va phan trén mong: B25.
Bé tong duoc san ),cuét’ qua ddy chuyén tram tron, cic yéu cau vé do sut s& phu
hop vo6i céc loai két cau va phuong phap thi cong: bé tong méng 100-140mm,
bé tbng san 80-120mm,...
= Vita
Vita bao gom vita xdy va vita trat. Vita c6 thanh pl}ﬁn 1’2‘1 ximang va cat cong
vO1 nudc tr(f)n.’ Ti 1€ tron sao cho dat dugc mac thiét ké: vira xay va vira trat
mac tar M75 dén M100.

» Gach
Gach sir dung loai dat sét khong nung, phu hop theo tiéu chuan Viét Nam hién
hanh.
= Cot thép
Cbt thép sir dung cho cac hang muc hé thong khir lvu huynh ngoai 16 FGD la
céc loai duoc san xuét trén thi truong Viét Nam, thong thuong duge san xuét
theo céac tiéu chudn ASTM, JIS hoic TCVN. Mac thép bao gdm: CB 240-T;
CB 300-T, CB 300-V, CB 400-V theo TCVN hoac SR 295, SD 390 theo JIS
hodc tuong duong.
= Két cdu thép

- Thép két cau: JIS G3101 SS400, ASTM A36 hodc tuong duong

- Bu 16ng cuong do cao: JIS B1186 F10T, ASTM A325 loai 1, hoac

tuong duong

- Bulongneo: JIS G3101 SS400, ASTM A36 hodc tuong duong
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- Bulong thuong: JIS B1180 hodc tuong duong
2. Structural Materials
= Concrete

The concrete used for the thermal power plant structure is heavy concrete with
the following composition: Portland cement, yellow sand, crushed stone, and
water and additives (if needed) for mortar mixing. The concrete mixture and
aggregates must meet the requirements of the following standards:

- Cement: comply with current Vietnamese standards (such as TCVN
7712:2013, TCVN 6069:2007, TCVN 2682:2020; TCVN 9202:2012...);

- Water: comply with TCVN 4506:2012;

- Fine and coarse aggregates: comply with TCVN 7572 — 2006 or equivalent.
- The concrete grades that can be used are as follows:

+ Foundation concrete: B10;

+ Pile concrete: minimum grade M350 (B25);

+ Concrete for foundations and superstructures: B25.

Concrete is produced through a batching plant, and slump requirements will
be adapted to the types of structures and construction methods: foundation
concrete 100-140mm, floor concrete 80-120mm, etc.

= Mortar

Mortar includes masonry mortar and plaster mortar. Mortar consists of
cement and sand plus water. The mixing ratio is to achieve the design grade:
masonry mortar and plaster mortar grades from M75 to M100.

= Bricks

Bricks are made of unburned clay, conforming to current Vietnamese
standards.

= Reinforcement Steel

Reinforcement steel used for the FGD (Forest Desulfurization) system is
commercially available in Vietnam, usually manufactured according to ASTM,
JIS, or TCVN standards. Steel grades include: CB 240-T; CB 300-T, CB 300-
V, CB 400-V according to TCVN or SR 295, SD 390 according to JIS or
equivalent.

= Steel Structures

- Structural steel: JIS G3101 SS400, ASTM A36 or equivalent

- High-strength bolts: JIS B1186 F10T, ASTM A325 type 1, or equivalent
- Anchor bolts: JIS G3101 SS400, ASTM A36 or equivalent
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3.4.
3.4.1.

- Standard bolts: JIS B1180 or equivalent
Nguyén tic va giai phap thiét ké

T 5ng quan

NMND Quang Ninh ¢6 quy mé cong suat 4x300MW, cdu hinh t6 may goém 1
16 hoi va 1 tuabin hoi- mdy phat dién, st dung than ndi dia cép tir khu vuc
ving mé Quang Ninh. Céc td may sd 1 va sd 2 ctia nha may dugc dua vao van
hanh thuwong mai ndm 2011, to may 3, 4 ndm 2014,

Nham dap tng cac yéu cau vé nong do phat thai NOx, SO, trong khi thai 10
hoi duoc quy dinh tai QCVN19:2024 vé Quy chuén k¥ thuat méi trudng qudc
gia vé bui, khi thai cong nghiép, NMND Quang Ninh can thiét cai tao, nang
cap hé théng xur 1y khi thai.

3.4. Design Principles and Solutions

3.4.1. Overview

3.4.2.

The Quang Ninh Thermal Power Plant has a capacity of 4x300MW, with a
unit configuration consisting of 1 boiler and 1 steam turbine-generator, using
domestic coal supplied from the Quang Ninh mining area. Units 1 and 2 of the
plant were put into commercial operation in 2011, and units 3 and 4 in 2014.

In order to meet the requirements for NOx and SO2 emission concentrations
in boiler flue gas as stipulated in QCVN19:2024 on the National
Environmental Technical Standard on Industrial Dust and Flue Gas, the
Quang Ninh Thermal Power Plant needs to renovate and upgrade its flue gas
treatment system.

Pham vi cong viéc

Cong tac cai tao, sira chita nang cap hé thong xur ly khi thai SO2, NOx dy 4n

NMND Quang Ninh, bao gdm nhung khong han ché cac cong viée:

- Lap dung méi thiét bi SCR xir Iy NOx

- Gia cb hé khung dd, cai tao, di chuyén duong 6ng dan khoi tir dudi 10 hoi
t61 bo loc bui tinh dién.

- Xay moi nha kho Amonia

- Xay moi Nha dién cho nha Amonia va bg xtr ly SCR

- B tri vi tri du kién dat Tu bién tan (Container) phuc vu dudng khoi;

- Caitao hé théng FGD.

- Cai tao, ning cap hé théng ESP

- Lép dat bo sung 1 truong loc bui cho hé théng ESP hién hiru

- Nang cap/thay thé mot sé quat hut/day khoi
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3.4.2. Scope of Work

3.4.3.

Renovation, repair and upgrading of the SO2 and NOx flue gas treatment
system for the Quang Ninh Thermal Power Plant project, including but not
limited to the following tasks:

- Installation of a new SCR NOX treatment unit

- Reinforcement of the support frame, renovation and relocation of the flue
gas duct from the boiler tail to the electrostatic precipitator.

- Construction of a new Ammonia storage building

- Construction of a new electrical building for the Ammonia building and SCR
treatment unit

- Arrangement of the planned location for the inverter cabinet (container)
serving the flue gas duct;

- Renovation of the FGD system.
- Renovation and upgrading of the ESP system
- Installation of an additional dust filter for the existing ESP system

- Upgrading/replacing some exhaust/discharge fans

Ouy chudn, tiéu chudn dp dung

1. Quy chuan ap dung

Mot s6 Quy chuan Viét Nam chinh sau day dugc 4p dung cho qua trinh thiét

ké cac hang muc cong tinh ctia Dy an, bao gom:

- Quy pham trang bi dién, ban hanh theo quyét dinh sé 19/2006/QD-BCN;

- QCVN 01:2021/BXD - Quy chuan k¥ thuat Qudc Gia vé Quy hoach xdy
dung;

- QCVN 02:2022/BXD - Quy chuan k¥ thuat qudc gia vé s liéu diéu kién tur
nhién dung trong xay dung;

- QCVN 03:2022/BXD - Quy chuan k¥ thuat qudc gia vé phan loai, phan cap
cong trinh x4y dung dan dung, cong nghiép va ha tang k¥ thuat d6 thi;

- QCVN 05:2008/BXD - Quy chuén k¥ thuat qudc gia vé nha & va cong trinh
cong cong- An toan sinh mang va strc khoe;

- QCVN 06:2022/BXD - Quy chuén k¥ thuat qudc gia vé& an toan chay cho
nha va cong trinh;

- QCVN 07:2023/BXD - Quy chuan k¥ thuat quéc gia vé cac cong trinh ha
tang k¥ thuat;
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- QCVN 07:2019/BKHCN - Quy chuén k¥ thuat qudc gia vé thép lam cbt bé
tong;
- Va céc quy chuan khac ¢6 lién quan.
3.4.3. Applicable Regulations and Standards
1. Applicable Regulations

The following major Vietnamese regulations are applied to the design process
of the project's construction items, including:

- Regulations on Electrical Equipment, issued under Decision No.
19/2006/QD-BCN;

- QCVN 01:2021/BXD - National Technical Regulation on Construction
Planning;

- QCVN 02:2022/BXD - National Technical Regulation on Natural Condition
Data Used in Construction;

- QCVN 03:2022/BXD - National Technical Regulation on Classification and
Grading of Civil, Industrial and Urban Infrastructure Construction Works;

- QCVN 05:2008/BXD - National Technical Regulation on Housing and
Public Works - Safety of Life and Health;

- QCVN 06:2022/BXD - National technical regulations on fire safety for
buildings and structures;

- QCVN 07:2023/BXD - National technical regulations on technical
infrastructure works;

- QCVN 07:2019/BKHCN - National technical regulations on steel for
concrete reinforcement;

- And other relevant regulations.

2. Tiéu chuan 4p dung

- TCVN 2737:2023 — Tai trong va tac dong — Tiéu chuan thiét ké;
- TCVN 5574:2018 - Thiét ké két cau bé tong va bé tong cdt thép;
- TCVN 5575:2024 - Két ciu thép - Tiéu chuan thiét ké;

- TCVN 10304: 2014 — Méng coc — Tiéu chuén thiét ké;

- TCVN 9386:2012 — Thiét ké cong trinh chiu dong dat;

- TCVN 9393:2012 — Coc — Phuong phép thir nghiém tai hién trudng bang
¢ép tinh doc tryc;

- TCVN 9362:2012 - Tiéu chuan thiét ké nén nha va cong trinh;
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2

TCVN 4604:2012 - Xi nghiép cong nghiép — Nha san xuit — Tiéu chuan
thiét;

TCVN 4371: 1986 - Nha kho — nguyén tic co ban dé thiét ké;

TCVN 9346:2012: Két ciu bé tong va bé tong cbt thép - yéu cau bao vé
chdng an mon trong moi truong bién;

TCVN 1651 -1 :2018 - Thép cbt cho bé téng — Phan 1: Thép thanh tron
tron,

TCVN 1651 -2:2018 - Thép c6t cho bé tong — Phan 2: Thép thanh van;

TCVN 3108:1993 - Hon hop bé tong ning — Phuong phap xac dinh khoi
lugng thé tich;

TCVN 12251:2018 - Bao vé chdng dn mon cho két ciu xay dung;

TCVN 10307:2014 vé Két cau cau thép - Yéu cau k¥ thuat chung vé ché
tao, lap rap va nghiém thu

TCVN 7888:2014 — Coc bé tong ly tam du ung luc;

TCVN 6477:2016 — Gach bé tong;

TCVN 7959:2011 — B¢ tong nhe, Block bé tong khi chung ap (AAC);
TCVN 9028:2011 — Vita cho bé tong nhe;

TCVI\! 9029:2011 — B¢ tong nhe — Gach B¢ tong bot, khi khong chung ap —
Yéu cau k¥ thuat;

TCVN 9030:2011 — B¢ tong nhe — Gach Bé tong bot, khi khong chung ap —
Phuong phap thu;

Va cac ti€u chuan khac c6 lién quan.

. Applicable Standards

- TCVN 2737:2023 — Loads and Actions — Design Standard;

- TCVN 5574:2018 - Design of Concrete and Reinforced Concrete Structures;

- TCVN 5575:2024 - Steel Structures - Design Standard;

- TCVN 10304:2014 — Pile Foundations — Design Standard;

- TCVN 9386:2012 — Design of Structures Resistant to Earthquakes;

TCVN 9393:2012 — Piles — Field Testing Method by Axial Static

Compression;

- TCVN 9362:2012 - Standard for Design of Building Foundations and
Structures;
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3.4.4.

- TCVN 4604:2012 - Industrial Enterprises — Manufacturers — Design
Standard;

- TCVN 4371:1986 - Warehouses — Basic Principles for Design;

- TCVN 9346:2012: Concrete and reinforced concrete structures - Corrosion
protection requirements in marine environments;

- TCVN 1651-1:2018 - Reinforcing steel for concrete - Part 1: Smooth round
steel bars;

- TCVN 1651-2:2018 - Reinforcing steel for concrete - Part 2: Deformed steel
bars;

- TCVN 3108:1993 - Heavy concrete mixture - Method for determining bulk
density;

- TCVN 12251:2018 - Corrosion protection for construction structures;

- TCVN 10307:2014 on Steel bridge structures - General technical
requirements for fabrication, assembly and acceptance;

- TCVN 7888:2014 - Prestressed centrifugal concrete piles;
- TCVN 6477:2016 - Concrete bricks;

- TCVN 7959:2011 — Lightweight concrete, Autoclaved aerated concrete
(AAC) blocks;

- TCVN 9028:2011 — Mortar for lightweight concrete;

- TCVN 9029:2011 — Lightweight concrete — Non-autoclaved aerated concrete
blocks — Technical requirements;

- TCVN 9030:2011 — Lightweight concrete — Non-autoclaved aerated concrete
blocks — Test methods;

- And other relevant standards.
Nguyén tic thiét ké

1. Nguyén tac thiét ké

= Phu hop vé6i day chuyén cong nghé ciia nha may

= Pam bao cac yéu cau vé cong nghé va van hanh

= B& cuc chit ché, gon gang, co sy hai hoa gitra cac hang muc cong trinh hién
hitu va hang muc lap dyng méi.

= (C6 giai phap miat bang, mit dung hop 1y.
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C6 giai phap két cau, kién tric hién dai, mi quan, kinh té, c6 giai phap cong
ngh¢ hién dai.

. Nguyén tic thi cong, xay dung

Cong tac thi cong lip dung hé théng xir 1y khi thai NMND Quéang Ninh can
dam bao khong anh hudng dén cong tac van hanh nha may noi chung, cac
hang muc phu can/li€én quan noi riéng.

C6 giai phap gia c6 két cdu mot cach phu hop trong qué trinh 1ap dung. Hé
thdng sau khi 1ap dung dam bao 6n dinh, chic chin trong sudt qua trinh van
hanh.

Han ché tbi da viéc thao/di chuyén két cau hién co.

C6 bién phap thi cong phi hop véi mit bang nha may.

3.4.4. Design Principles

1.

Design Principles
Compatible with the plant's technological process.
Ensures technological and operational requirements are met.

Compact and neat layout, with harmony between existing and newly
constructed components.

Reasonable floor and elevation solutions.

Modern, aesthetically pleasing, and economical structural and
architectural solutions, along with modern technological solutions.

. Construction Principles

The construction and installation of the Quang Ninh Thermal Power Plant's
flue gas treatment system must ensure that it does not affect the plant's
overall operation, or the adjacent/related components.

Appropriate structural reinforcement solutions must be implemented during
installation. The system, once installed, must be stable and robust
throughout its operation.

Minimize the dismantling/relocation of existing structures.
Implement construction methods suitable for the factory site.

3.4.5. Gidi phdp thiét ké

1. Hé thong xtr Iy NOx

Cai tao, nang cap hé théng xir Iy NOx NMND Quéng Ninh sé& thyc hién 04
cong viée chinh sau: (i) Lip dung méi bo xtr 1y khi thai SCR; (ii) Cai tao hé
théng duong khoi phia sau 10 hoi; (iii) Xay méi kho chta hoa chat Amonia
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(iv) Xay moi Nha dién cho nha Amonia va bo xir Iy SCR; (v) B6 tri vi tri du
kién dit Tu bién tan (Container) phuc vu dudng khoi.

3.4.5. Design Solutions
1. NOx Treatment System

The renovation and upgrading of the NOx treatment system at Quang Ninh
Thermal Power Plant will involve the following four main tasks: (i)
Installation of a new SCR flue gas treatment unit; (ii) Renovation of the flue
gas duct system behind the boiler; (iii) Construction of a new ammonia
chemical storage facility; (iv) Construction of a new electrical building for the
ammonia plant and the SCR treatment unit; (v) Arrangement of the planned
location for the inverter cabinet (container) serving the flue gas duct.

a. Bo xir 1y khi thai SCR

Bo xur 1y khi thai SCR dugc bé tri & khong gian phia sau gian 16 hoi, phia
trudc bd loc bui tinh dién (ESP). Mdi gian 10 hoi sé& lép dung méi 02 bo SCR,
mdi b SCR duogc d& bang hé khung thép hinh t6 hop dat phia trén hé khung
dd duong khoi va bd loc bui tinh dién. HE khung d& mot phﬁn duoc céiy vao
mong cua hé khung d& dugc khoi tai truc L1, mot phf?ln s€ dugc dung 1én phia
trén h¢ khung do duong khoi (hién hitu) tai truc L va truc M; va lién két voi
két cau khung gian 16 hoi tai truc K6, tao thanh hé khung d& khong gian 6n
dinh, bén viing.

Hé khung d& duong khoi va thiét bi xir 1y khi thai SCR dugc lap dung 1én phia
trén hé khung d& duong khoi (hién hiru). Hé khung d& mot phan duogc cdy vao
mong cua hé khung do duong khoi tai truc L1, mdt phén s€¢ dugc dung Ién
phia trén hé khung d& duong khéi (hién hitu) tir cao do +19,10m dén cao do
+47,60m tai truc L va truc M. H¢ khung d& hoat dong doc lap vai khung 10
hot.

» Tai truc doc L1, truc ngang 3, 5, 6, 8 céy coOt thép vao mong hé khung do
duong khoi (hién hiru) tir cao do -0,50m dén cao do +47,60m. Tiét dién cot
thép la BH (600x400x16x30).

= Tai truc doc K6-2, K6-9 dung hé thong khung thép hinh t6 hop 1én dinh hé
khung d6 duong khoi (hién hitu) tr cao d§ +9,50m dén cao d0 +46,30m.
Tiét dién cua cot thép 1a BH (600x400x16x30).

» Tai truc doc L, M, truc ngang 2, 3, 5, 6, 8 ,9 dung hé théng khung thép hinh
t6 hop 1én dinh hé khung d& duong khoi (hién hiru) tir +19,10m dén cao do
+48,80m. Tiét dién cua cot thép 1a BH (600x400x16x30).

» Tai truc doc M1, truc ngang 2, 3, 5, 6, 8 ,9 dung hé théng khung thép hinh
t6 hop 1én dinh hé khung d& duong khoi (hién hitu) tir +29,00m dén cao do
+48,80m. Tiét dién cua cot thép 1a BH (400x400x16x30)
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= Tai cac cao trinh bd tri hé dam, gidng chéo bang thép hinh t6 hop, dé ting
d6 6n dinh cho khung d&, cac tiét dién dam, giang chinh duoc sir dung 1a
H200x200x10x15; H200x100x9x14; H300x200x11x18; H250x250x9x14;
H300x300x9x14; H500x300x11x18; H700x350x12x30;

» Tai cac cao trinh c6 bd tri hé gidng chéo bang thép hop kich thudc
200x80x8 dé tang do 6n dinh cho khung da.

» (CA4c lién két gitra két cau cii va két cau moi 1a lién két han hoac bu long.

= Bang 3.1: Kich thudc bd xtr 1y khi thai SCR

STT Ndi dung Theo QCVN 19:2024/BTNMT
1 | Kich thudc mit bang (DxR) 10,8 x 6,8 (M)
2 | Chiéu cao H 13,51 m
3 | Sb luong 02 bo SCR/01 16 hoi

= Bang 3.2: Thong sb hé khung d& bd xir 1y khi thai SCR

STT Ni dung Theo QCVN 19:2024/BTNMT
1 | Vitri trong truc (K6-M1) x (2-9)
2 | Kich thuéc mat bang 13,0 x 38,1 (m)
3 | Chiéu cao 47,60 m (tinh tir c6t + 0,00m)
4 | Kétcau Két cau thép hinh t6 hop
5 | S6 lugng 01 khung/01 16 hoi

a. SCR Flue Gas Treatment System

The SCR flue gas treatment system is located in the space behind the boiler
room, in front of the electrostatic precipitator (ESP). Each boiler room will
have two new SCRs installed, each supported by a composite steel frame
placed above the flue gas support frame and the electrostatic precipitator.
Part of the support frame is embedded in the foundation of the flue gas
support frame at axis L1, and part is erected above the existing flue gas
support frame at axes L and M; and connected to the boiler room frame
structure at axis K6, forming a stable and durable spatial support frame.

The flue gas support frame and the SCR flue gas treatment system are erected
above the existing flue gas support frame. Part of the support frame system is
embedded into the foundation of the flue gas support frame at axis L1, and
part will be erected on top of the existing flue gas support frame from
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elevation +19.10m to +47.60m at axes L and M. The support frame system
operates independently of the boiler frame.

[J At the longitudinal axis L1 and transverse axes 3, 5, 6, and 8, steel columns
are embedded into the foundation of the existing flue gas support frame from
elevation -0.50m to +47.60m. The cross-section of the steel columns is BH
(600x400x16x30).

[J At the longitudinal axes K6-2 and K6-9, a composite steel frame system is
erected on top of the existing flue gas support frame from elevation +9.50m to
+46.30m. The cross-section of the steel columns is BH (600x400x16x30).

1 Along the vertical axis L, M and horizontal axes 2, 3, 5, 6, 8, 9, erect a
system of composite steel frames on top of the existing chimney support frame
from +19.10m to +48.80m. The cross-section of the steel columns is BH
(600x400x16x30).

[J Along the vertical axis M1 and horizontal axes 2, 3, 5, 6, 8, 9, erect a
system of composite steel frames on top of the existing chimney support frame
from +29.00m to +48.80m. The cross-section of the steel columns is BH
(400x400x16x30).

[1 At the elevations where beams and diagonal bracing are arranged using
composite steel frames, to increase the stability of the support frame, the main
beam and bracing cross-sections used are H200x200x10x15;
H200x100x9x14; H300x200x11x18; H250x250x9x14; H300x300x9x14;
H500x300x11x18; H700x350x12x30:;

[J At various elevations, diagonal bracing systems using 200x80x8 steel box
sections are installed to increase the stability of the support frame.

[J Connections between the old and new structures are made using welding or

bolts.
Table 3.1: Dimensions of the SCR flue gas treatment unit
According QCVN
No. Content 19:2024/BTNMT
1 Floor dimensions (Length x
Width) 10,8 x 6,8 (m)
2 Height (H) 13,51 m
3 Quantity 02 set SCR/01 boiler
Table 3.2: Parameters of the SCR flue gas treatment system support frame
No. Content According QCVN 19:2024/BTNMT
1 Location in the axis (K6-M1) x (2-9)
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2 Floor plan dimensions 13,0 x 38,1 (m)

3 Height 47,60 m (from level + 0,00m)
4 Structure Composite steel structures
5 Quantity 01 frame/01 boiler

b. Cai tao hé théng dudng khoi phia sau 10 hoi
Cai tao, ning cip va déu ndi hé thdng duong khoi cua 16 hoi va bd SCR chi
yéu duogc thuc hién cho tuyén dudong khéi doan phia trude bd siy khong khi.
Khoi thai cia 16 hoi s& dugc ddu vao tuyén duong khoi dan vao bo SCR (lam
méi), dan khoi qua bo xur 1y khi thai SCR 1di tiép tuc dau ndi vao hé thong
khoi chung cua 10 hoi phia trude bd siy khong khi.
= Tuyén dudng khéi dan khoi vao bo SCR:

Bdng 3.3: Kich thuéc tuyén dwong dan khéi vao bé SCR

STT Noi dung Theo QCVN 19:2024/BTNMT
1 | Cao trinh d4u ndi +36,0m
2 | Kich thugc tuyén duong dan khoi 10,8x6,8x2,4 (m)
3 | Chiéu dai tuyén duong khoi Khoang 43,7m

= Tuyén duong dan khéi tir bd SCR vao hé thdng khéi chung cia 10 hoi

Bang 3.4: Kich thuéc tuyén dwong dan khéi tir b SCR vao hé thong dwong
khoi chung cua lo hoi

STT Noi dung Theo QCVN 19:2024/BTNMT
1 | Cao trinh dau ndi +18,4m
2 | Kich thudc tuyén duong dan khoi 10,8x6,8x2,4 (m)
3 | Chiéu dai tuyén duong khoi Khoang 25,3m

b. Upgrading the flue gas system behind the boiler

The upgrading and connection of the boiler flue gas system and the SCR unit
is mainly carried out for the flue gas line before the air preheater. Boiler flue
gas will be connected to the flue gas line leading to the SCR unit (newly
renovated), the flue gas will pass through the SCR flue gas treatment unit, and
then continue to be connected to the common flue gas system of the boiler
before the air preheater.

[J Flue gas line leading to the SCR unit:
Table 3.3: Dimensions of the smoke duct leading to the SCR unit

No. Content According QCVN 19:2024/BTNMT
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1 Connection elevation + 36,0m
2 Smoke duct dimensions 10,8x6,8x2,4 (m)
3 Smoke duct length about 43,7m

» The flue gas path from the SCR unit into the boiler's common flue gas

system.

Table 3.4: Dimensions of the flue gas path from the SCR unit to the boiler's
common flue gas system.

No. Content According QCVN 19:2024/BTNMT
1 Connection elevation + 18,4m
2 Smoke duct dimensions 10,8x6,8x2,4 (m)
3 Smoke duct length about 25,3m

c. Kho chira Amonia

Kho chira Amonia duoc xay dung méi v6i cong niang chinh 1a cung cip hoa
chat NHs cho bo xir 1y khi thai SCR. NMND Quang Ninh s& xay dung méi 01
kho chtra amonia. Kho chtra dugc dat bén canh thap hép thu cua to may s6 3,

tai 6 dat trong, hién trong co.

Bdng 3.5: Bang thong sé kich thieée kho chita Amonia

STT Noi dung Theo QCVN 19:2024/BTNMT
1 Vi tri Phia nam thap hap thu cia to may 3
2 Kich thudc 26%31,80
Chiéu cao 8,40m
3 Két cau bao | Tuong BTCT cao 1,5m, c6 d6 day 200mm duoc
che bé tri khu vuc bon chia

4 Két cau mai | Mai duoc lam bang 16p ton ma kém day 0,54mm

5 Méng Mong don bang bé téng cbt thép (BTCT) dit
trén nén coc BTCT dy tng luc (DUL) PHC
D300, ¢ chiéu dai khoang 12m. Cac dai mong
duoc lién két vai nhau bang hé giang bé tong cot
thép co kich thudc 300x500

6 Két cau Khung thép hinh t6 hop dat trén nén BTCT; tiét
dién cot d¥ 1488x300x11x18, tiét dién dam,
giang c¢o6 kich  thuéc  1294x200x8x12;
C200x50x15
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c. Ammonia Storage

A new ammonia storage facility will be constructed with the main function of
supplying NH3 chemical to the SCR exhaust gas treatment system. Quang
Ninh Thermal Power Plant will build one new ammonia storage facility. The
storage facility will be located next to the absorption tower of unit number 3,
on an empty plot of land currently covered with grass.

Table 3.5: Ammonia Storage Tank Dimensions

No. Content According QCVN 19:2024/BTNMT
1 Location South side of the absorption tower of unit 3
2 Size 26x31,80
Height 8,40m

3 Enclosure structure | Reinforced concrete walls, 1.5m high and 200mm
thick, are arranged around the storage tank area.

4 Roof structure The roof is made of 0.54mm thick galvanized sheet
metal.

5 Foundation Reinforced concrete (RC) single foundations are

placed on prestressed reinforced concrete (PHC)
D300 piles, approximately 12m long. The
foundation slabs are connected by reinforced
concrete bracing with dimensions of 300x500.

6 Structure A composite steel frame is placed on a reinforced
concrete foundation; the supporting column cross-
section is 1488x300x11x18, and the beam and
bracing cross-sections have dimensions of
1294x200x8x12; C200x50x15.

d. Nha dién

= Nha dién cho nha Amonia

Nha dién duoc xdy méi voi cong niang chinh 1a cung cap ngudn dién cho hé
théng nha Amonia. Nha dién duoc bd tri tai khu vuc dat tréng, nam bén canh
nha Amonia. Nha dién thiét ké 01 ting c6 két cAu bang bé tong cot thép
(BTCT). Nha c6 cac thong sé k¥ thuat chinh nhu sau:

Kich thudc mat bﬁng: 6,5x5,0m;

Chiéu cao: 6,0m;

Két cAu: Két cau khung bé tong cbt thép; cot dién hinh co tiét dién 1a
300%300mm

Két cau mai: Méi,bﬁng jbé tong cot thép day 150mm, phia trén cé cac
16p cach nhiét, chong tham va 16p gach 14 nem,;
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- Giai phap bao che: Xdy tudng bang gach khong nung day 220mm; hoan
thién tudong nha bang son mau 1 16p 16t, 2 16p phu;

- Két cau méng: Mong coc, dai méng bang bé tong cbt thép (BTCT) dit
trén nén coc BTCT dy tng luc (DUL) PHC D300, ¢ chiéu dai khoang
12m.

- Chi tiét vui Iong xem ban vé F387-FSR-TT3-C&A-AR-03.02 — 03.04
= Nha dién cho bd xtur ly khi thai SCR
Nha dién cho b xur Iy khi thai SCR duoc bé’ tri ,tai khu vuc trépg ("f gilta truc 5
va truc 6 ta_}i cao do +24,00m, Nha d’ién thiét ké 01 tang co6 két cau hé khung
thép hinh t6 hgp. Nha c6 cac thong so k¥ thudt chinh nhu sau

- SO luong: 04 nha

- Kich thudc mat béng: 7,3 x4,2m;

- Chiéu cao: 4,15m;

- Két cau: Két cau khung thép to hop.
e. Tu bién tan (Container)
TQ bién tan (Container) vl cong néng ch‘inh la dé tiét kiém diép cho du a:m va
diéu chinh toc do dff)ng co quat.N Tu bién tan (Qontainer) duoc bo tri du k‘ién tai
cac vi tri bén canh 6ng khoéi, moi t6 may s€ bo tri 01 vi tri dat may bién tan.
Chi tiét xem ban v& F387-FSR-TT3-GP-01.
d. Power Station
1 Power Station for the Ammonia House

The power station is newly constructed with the main function of providing
electricity to the ammonia house system. It is located in an open area next to
the ammonia house. The power station is a single-story structure made of
reinforced concrete. The main technical specifications are as follows:

- Floor plan dimensions: 6.5 x 5.0 m;
- Height: 6.0 m;

- Structure: Reinforced concrete frame structure; typical columns have a
cross-section of 300 x 300 mm;

- Roof structure: 150 mm thick reinforced concrete roof with insulation,
waterproofing, and clay tiles on top;

- Enclosure solution: Walls constructed with 220 mm thick unburnt bricks;
walls finished with one primer coat and two top coats of paint;
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- Foundation structure: Pile foundation, reinforced concrete (RC) pile cap
placed on prestressed reinforced concrete (PRC) piles PHC D300,
approximately 12m long.

- For details, please see drawing F387-FSR-TT3-C&A-AR-03.02 — 03.04
7 Electrical building for SCR exhaust gas treatment unit

The electrical building for the SCR exhaust gas treatment unit is located in the
open area between axis 5 and axis 6 at an elevation of +24.00m. The
electrical building is designed as a single-story building with a composite
steel frame structure. The main technical specifications are as follows:

- Quantity: 4 buildings

- Floor plan dimensions: 7.3 x 4.2m;

- Height: 4.15m;

- Structure: Composite steel frame structure.
e. Inverter Cabinet (Container)

The inverter cabinet (container) is primarily used to save electricity for the
project and regulate fan motor speed. The inverter cabinet (container) is
planned to be located next to the chimney; one inverter unit will be installed
per generating unit.

See drawing F387-FSR-TT3-GP-01 for details.

2. Hé thong xir Iy SO2

Cong tac nang cip, cai tao hé thong xir Iy SO2 cia NMND Quang Ninh chi
yéu 1a nang cép, thay thé cac thiét bi khu FGD va bén trong thap hap thu, do
vay khong can thiét phai xay moi hodc di doi cac hang muc cong trinh hi¢n
tai.

2. SO2 Treatment System

The upgrading and renovation of the SO2 treatment system at Quang Ninh
Thermal Power Plant mainly involves upgrading and replacing equipment in
the FGD area and inside the absorption tower; therefore, it is not necessary to
build new facilities or relocate existing structures.

3. Hé théng loc bui tinh dién (ESP)

Cong tac nang cép, cai tao hé thong loc bui tinh dién (ESP) chu yéu 13 nang
cép, lép dat thay thé cac thiét bi bén trong truong loc bui tinh dién ESP, cu thé:
(i) bo hé thong thu hoi nhiét; (ii) lya chon may bién 4p xung méi thay thé may
bién 4p chinh luu cao tan; (iii) thay vo ESP va lam hé thong méi che dé phuc
vu cong tac stra chita va bao dudng; (iv) Lap dit bo sung 1 truong loc bui cho
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hé théng ESP hién hitu. Do viy khong can phai xdy méi hodc di doi cac hang
muc cong trinh hién hiru

3. Electrostatic Precipitator (ESP) System

The upgrade and renovation of the electrostatic precipitator (ESP) system
mainly involves upgrading and replacing internal equipment within the ESP
filter chamber, specifically: (i) removing the heat recovery system; (ii)
selecting a new pulse transformer to replace the high-frequency rectifier
transformer; (iii) replacing the ESP casing and installing a roofing system for
repair and maintenance; (iv) installing an additional filter chamber for the
existing ESP system. Therefore, there is no need to construct new or relocate
existing structures.
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Hinh 3.9: Phuong dn bé tri khung d& hé thong SCR/Figure 3.9: Arrangement
of the SCR system support frame

3.5. Dién tich xay dung
Bang 3.6: Thong ké dién tich xdy dung
STT Tén hang muc Dién tich xay dung (m?) Ghicha
Theo QCVN
19:2024/BTNMT

1 | Khung d& bo SCR 1981,2 Lap dung thém
+ 56 luong: 04 b hé khung moi
4 Kich thusc: phia sau 10 hoi

13,0x38,10(m)
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STT

Tén hang muc

Dién tich xay dung (m?)

Theo QCVN
19:2024/BTNMT

Ghi chua

Bo xur ly khi thai SCR
+ S6 luong: 08 bo

+ Kich thuéc mat bang:
6,8x10,8 (M)

+ Chiéu cao: PAL:
13,12m; PA2: 13,51m

598,4

Lip méi thiét
bi trong mat
bang khung d&

Tuyén duong khoi dau
noi
= S6 luong: 08 (tuyén)

= Tuyén duong khoi
vao bo SCR
+ Chiéu dai: PAL:
43,4 (m); PA2: 43,7
+ Chiéu rong: 10,8
(m)
+ Chiéu cao: 2,4 (m)
= Tuyén duong khai ra
khoi bo SCR
+ Chiéu dai: 25,3 (m)
+ Chiéu rong: 10,8 (m)
+ Chiéu cao: 2,4 (m)

6.072

Lip dyng moi
trong mat bang
khung do

Kho chira Amonia
+S6 lwong: 01

+ Kich thuéc: (PAL):
21,0x31,80m; (PA2):
26,0x31,8m

826,8

Xay dung moi
hang muc cong
trinh

Nha dién cho nha
Amonia

+ S lugng: 01
+ Kich thuégce: 6,5%5,0m;

32,5

Xay dgyng moi
hang muc cong
trinh
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khi thai SCR
+ S luogng: 04
+ Kich thudc: 7,3x4,2m,;

STT Tén hang muc Dién tich xay dung (m?) Ghi chu
Theo QCVN
19:2024/BTNMT
6 | Nha dién cho bo xu ly 30,66 Xay dung moi

hang muc cong
trinh

Khu vuc FGD

Gitt  nguyén
hién trang hang
muc, nang cap
va thay thé mot
s6 bo phan
thiét bi trong
thap FGD

Hé¢ théng ESP

Gitr  nguyén
hién trang hang
muc, thay thé

mot sé6 may
moc, thiét bi
bén trong

treong loc bui
tinh dién va lap
dat bo sung
thém 1 truong
loc bui cho hé
thong ESP hién
hiru

3.5. Construction Area

Table 3.6: Construction Area Statistics

No.

Item Name

Construction area (m2)

According to QCVN
19:2024/BTNMT

Notes
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No. Item Name Notes

Construction area (m2)

According to QCVN
19:2024/BTNMT

1 | sCR support frame 1981,2 Frgiﬁgngehﬁ] ; ntehv(\a/
+ Quantity: 4 sets boiler

+ Dimensions: 13.0 x 38.10
(m)

2| SCR flue Gas Treatment 598,4 Installing  new
System equipment in the

support frame
+ Quantity: 8 units layout

+ Floor area: 6.8 x 10.8 (m)

+ Height: PA1: 13.12m;
PA2:13.51m

Smoke Pipe Connection 6.072 Erecting ~ new
Lines equipment in the

support frame
[0 Number: 8 (lines) layout

[0 Smoke Pipeline into SCR
Unit

+ Length: PA1: 43.4 (m);
PA2: 43.7 (m)

+ Width: 10.8 (m)
+ Height: 2.4 (m)

00 Smoke Pipeline out of SCR
Unit

+ Length: 25.3 (m)
+ Width: 10.8 (m)
+ Height: 2.4 (m)

4| Ammonia Storage Tank 826,8 Constructing ~ a
new project item

+ Quantity: 1
+ Dimensions: (PA1): 21.0 x

31.80 m; (PA2): 26.0x 31.8
m
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No. Item Name Construction area (m2) Notes
According to QCVN
19:2024/BTNMT

S | Electricity supply for 32,5 Constructing 2
ammonia houses new project item
+ Quantity: 1
+ Size: 6.5 x5.0m;

6 | Electrical housing for SCR 30,66 Constructing 2
exhaust gas treatment unit new project item
+ Quantity: 04
+ Dimensions: 7.3 x 4.2 m;

7 FGD area Maintaining the
existing structure,
upgrading  and
replacing  some
equipment  parts
in the FGD tower

8 ESP system Maintaining  the
existing structure,
replacing  some
machinery  and
equipment inside
the electrostatic
precipitator and
installing an
additional
precipitator ~ for
the existing ESP
system

3.6. T6 chirc thue hién

3.6.1.

T6 chire thuc hién

Quy trinh t6 chirc thuc hién dy an nang cép, cai tao hé théng xur 1y khi thai
NMND Quang Ninh tuan thii cic quy dinh hién hanh vé thyuc hién dy an dau
tu, bao gom:
- Luat Xay dung s6 50/2014/QH13; Luat Xay dung sé 62/2020/QH14 cua

Quéc hoi Viet Nam; Luat Xay dung s6 135/2025/QH15 cua Québc hoi Viét

Nam;
- Luat Pau tu cong s6 58/2024/QH15 ngay 29/11/2024;
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- Nghi dinh sé 175/2024/ND-CP ngay 30/12/2024 cua Chinh phii Quy dinh
chi tiét mot s6 diéu va bién phap thi hanh Luat Xay dung vé quan Iy hoat
dong xay dung;

- Nghi dinh sé 06/2021/NBP-CP ngay 26/01/2021 cua Chinh phu quy dinh chi
tiét mot sd noi dung vé quan Iy chat luong, thi cong xay dung va bao tri
cong trinh xay dung;

- Nghi dinh sé 10/2021/NB-CP ngay 09 thang 02 nam 2021 cua Chinh phu
vé Quan 1y chi phi dau tu xay dung;

- Céc quy dinh phap luat c6 lién quan khac cia Nha nudc cling nhu dia
phuong noi c6 dia diém thuc hién du an

K& hoach thuc hig:n Du an du”qc lap trén co so dérp bao Du an duogc dua vao
Vé.}l hanh dung tién do. Mot s6 budc chinh trong ké hoach thuc hién Dy an cu
thé nhu sau:
- Budc 1: Chuan bi dau tu
v Lap, tham dinh bao cao Nghién ctru kha thi va Thiét ké co so;
v' Phé duyét, quyét dinh dau tu xay dung;
v Thuec hién cac cong viéc khac c6 lién quan.
- Budc 2: Thuc hién Dy an, bao gém:
v' Lap ho so moi thau va lya chon nha thau;
Thu xép tai chinh phuc vu dau tu, phat trién Du 4n;
Chuan bi mat bang, ra pha bom min (néu can);
Thi cong xay dung Dy én;
Thi nghiém, nghiém thu, chay thu;

RN NN

Pua Dy an vao sur dung, van hanh thuong mai;
v" Thuc hién céc cong viéc khac ¢6 lién quan
- Bude 3: Két thuc xdy dung Dy 4n
v Quyét toan cac Hop d@)ng; Quyét toan Du an hoan thanh;
v" Xéc nhan hoan thanh Dy 4n, bao hanh Dy 4n;
v Céc cong viéc khac c6 lién quan.
Vé tong thé, cac cong viée gﬁn quan 1y, trién khai trong qua trinh dau tu, xay
dung, thyc hién du 4n bao gom:
- Cong tac quan 1y chat luong x4y dung cong trinh;
- Cong tac quan 1y tién do thi cong xdy dung cong trinh;

- Cong tac quan 1y khéi luong thi cong xay dung cong trinh;
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- Cong tac quan ly an toan lao dong, moi truong xay dung;
- Cong tac chuyén giao cong nghé va dio tao cho Chu dau tu;
- Cong tac quan 1y chi phi va hop dong trong qua trinh thi cong xay dung;
Céc cong viéc cu thé trong qua trinh trién khai thyc hién du 4n bao gdm:
3.6. Implementation Organization
3.6.1. Implementation Organization

The implementation process for the project to upgrade and renovate the
exhaust gas treatment system of the Quang Ninh Thermal Power Plant
complies with current regulations on investment project implementation,
including:

- Construction Law No. 50/2014/QH13; Construction Law No. 62/2020/QH14
of the National Assembly of Vietnam; Construction Law No. 135/2025/QH15
of the National Assembly of Vietnam;

- Public Investment Law No. 58/2024/QH15 dated November 29, 2024;

- Government Decree No. 175/2024/ND-CP dated December 30, 2024
detailing some articles and measures for implementing the Construction Law
on construction management;

- Government Decree No. 06/2021/ND-CP dated January 26, 2021, detailing
some contents on quality management, construction, and maintenance of
construction works;

- Government Decree No. 10/2021/ND-CP dated February 9, 2021, on the
Management of Construction Investment Costs;

- Other relevant legal regulations of the State and the locality where the
project is located.

The Project Implementation Plan is prepared on the basis of ensuring the
Project is put into operation on schedule. Some key steps in the Project
Implementation Plan are as follows:

- Step 1: Investment Preparation

[ Preparation and appraisal of the Feasibility Study Report and Basic
Design;

[J Approval and decision on construction investment;

[ Carrying out other related tasks.

- Step 2: Project Implementation, including:

[J Preparing tender documents and selecting contractors;

[J Arranging financing for investment and project development;
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[ Site preparation and mine clearance (if necessary);

[J Construction of the project;

[J Testing, acceptance, and commissioning;

[J Putting the project into use and commercial operation;

[J Performing other related tasks.

- Step 3: Project Completion

[J Final settlement of contracts; Final settlement of completed project;
[J Confirmation of project completion and project warranty;

[J Other related tasks.

Overall, the tasks to be managed and implemented during the investment,
construction, and project execution process include:

- Construction quality management;

- Construction progress management;

- Construction volume management;

- Occupational safety and environmental management;

- Technology transfer and training for the Investor;

- Cost and contract management during construction;

Specific tasks during project implementation include:

1. Giai doan thiét ké

Céc cong viéc vé k¥ thuat va thiét ké du‘qc thuc hién trong sudt qua trinh thuc
hién dy 4n, c6 nghia 1a tir khi trao hgp dong t41 khi ban giao nha may.

Céc ban vé s§ do S:éc Co quan chirc ning trong nudc cung véi Chu dau tu va
Co quan tu van ki€m tra.

Chu dau tu va QO quan tu van k%ém tra, gop y cac ban ’Vé va tai liéu trép CO SO
van ban Ho*p dong, céc tiéu chu‘ﬁn va thong bdo cac két qua té1 nha thau ’cz‘ln,g
sc’rrp cang tot, cho phép Nha thau c6 thoi gian xem xét lai cong viée thiét ke,
ché tao cua ho.

1. Design Phase

Engineering and design work is carried out throughout the project execution,
meaning from contract award to plant handover.

Drawings will be reviewed by domestic authorities in conjunction with the
Investor and the Consulting Agency.

The Investor and the Consulting Agency will review and provide feedback on
the drawings and documents based on the Contract document and standards,
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and notify the contractor of the results as soon as possible, allowing the
contractor time to review their design and manufacturing work.

2. San xuét, ché tao va van chuyén

Chu dau tu va Co quan tu van yéu cau cac Nha thau thiét 1ap mot quy trinh
diéu hanh, kiém tra cong viéc san xuét, ché tao, van chuyén thiét bi va thoa
thuan vai ho vé cac thu tuc, hang muc can thanh tra, ki€ém tra.

Cong tac kiém tra cac bo phan duong dng ap luc, ciu truc va cac thiét bi nang
do cac co quan chitc nang trong nudc dam nhan theo cac quy trinh quy pham
hién hanh. Chu dau tu va Co quan tu van sé& kiém tra mot sd hang muc dac biét
ngay tai co s& ché tao.

2. Production, Fabrication, and Transportation

The Investor and the Consulting Agency require the Contractors to establish a
process for managing and inspecting the production, fabrication, and
transportation of equipment, and to agree with them on the procedures and
items requiring inspection.

Inspection of pressure pipelines, cranes, and lifting equipment will be carried
out by domestic authorities in accordance with current regulations. The
Investor and the Consulting Agency will inspect certain special items directly
at the fabrication facility.

3. Giai doan thi cong, lap dat thiét b

Cong tac xdy lap thuc hién theo quy trinh do Nha thau thiét 1ap, dam bao cho
cong trinh hoan thanh dugc an toan, ding tién do nhu da dé ra, bao gSm
nhung khong han ché cac noi dung:

T6 chirc cong truong;

Cong tac phdi hop trén cong truong;

Quy trinh vé an toan trén cong trudng;

Quy trinh vé bao vé cong truong;

Quy trinh v& thi cong xay lip trén cong truong;

Quy trinh vé kiém tra, gidm sat chit luong trén cong trudng;

Pai dién Chu dau tu va Co quan tu van tai hién truong s€ thuc hi¢n cong tac
quan 1y, kiém tra chat lugng theo su phan chia timg phan céng viéc lap dit.
Mot s6 hang muc dac biét do Co quan chiric nang trong nudc kiém tra theo cac
quy trinh, quy pham hién hanh.

3. Construction and Equipment Installation Phase
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Construction and installation work will be carried out according to the
procedures established by the Contractor, ensuring the project is completed
safely and on schedule as planned, including but not limited to:

- Site organization;

- On-site coordination;

- On-site safety procedures;

- On-site security procedures;

- On-site construction and installation procedures;

- On-site quality control and supervision procedures;

The Investor's representative and the Consulting Agency will be present at the
site to manage and inspect quality according to the division of installation
work. Some special items will be inspected by domestic authorities according
to current procedures and regulations.

4. Cong tac van hanh khong tai

Trudce khi bat dau cac cong tac van hanh khong tai, Chu dau tu, Co quan tu
van va Nha thau xay dung cic quy trinh to chirc van hanh va an toan nham
muc dich tranh xay ra tai nan cho nguoi cling nhu cac su cd anh huong dén
cong viéc lép dat, van hanh nha may.

Quy trinh van hanh khong tai s€ dugc phé duyét béi Chu dau tu, qua trinh van
hanh khong tai bao gdm: van hanh khong tai hé thong FGD; van hanh khong
tai hé thong khac c6 lién quan; van hanh khong tai cho cac hang muc khéc cia
nha may.

4. ldle Operation Procedures

Before commencing idle operation procedures, the Investor, the Consulting
Agency, and the Contractor shall develop operational and safety procedures
to prevent accidents and incidents affecting the installation and operation of
the plant.

The idle operation procedures will be approved by the Investor. The idle
operation process includes: idle operation of the FGD system; idle operation
of other related systems; and idle operation for other plant components.

5. Chép nhan tam thoi

Sau khi hoan thanh coéng viéc van hanh khong tai, tién hanh chay thu trong
thot gian 1a 30 ngay va dugc coi nhu sy chép nhan tam thoi nhim muc dich
khang dinh d6 tin cdy cua nha may. Trudc khi chay thir, cong tac t6 chirc va
cac thu tuc van hanh phai dugc xac lap gitra Chu dau tu, Co quan tu van va
Nha thau.
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Sau khi hoan thanh cong viéc chay thtr, Chi dau tu s& cap ching chi chap
nhan/ hodc ban giao cho nha thau.

5. Provisional Acceptance

After completing the no-load operation, a 30-day trial run will be conducted
and considered provisional acceptance to confirm the reliability of the plant.
Before the trial run, the organizational structure and operating procedures
must be established between the Investor, the Consulting Agency, and the
Contractor.

After completing the trial run, the Investor will issue an acceptance
certificate/or hand over the plant to the Contractor.

6. Kiém tra cac dic tinh van hanh

Ngay sau khi hoan thanh cong viéc chay tht, tién hanh cong viéc kiém tra céac
dic tinh van hanh bao gdm hiéu suat, muc tiéu thu nhién liéu phu nhim xac
dinh hé théng van hanh an toan, phu hop véi cac dac diém k¥ thuat.

Cong viéc kiém tra tir mot chi tiét thiét bi cho téi ca hé thong phai dugc trinh
cho Chua dau tu va Co quan tu van phé duyét cham nhét 13 ba (3) thang trude
khi cong tac kiém tra bat dau.

Nha thau phai phéi hop va sip xép vé thoi gian cho tit ca cac ndi dung kiém
tra phu hop vdi cac yéu cau ciia Chu dau tu.

6. Checking Operating Characteristics

Immediately after completion of commissioning, conduct checks on operating
characteristics including performance and auxiliary fuel consumption to
determine the system's safe operation and compliance with technical
specifications.

Checks from individual equipment components to the entire system must be
submitted to the Employer and the Consulting Agency for approval no later
than three (3) months before the start of the checks.

The Contractor must coordinate and schedule all checks in accordance with
the Employer's requirements.

7. Thoi ky bao hanh va chap nhan chinh thirc

Trong thoi gian bao hanh, quy trinh van hanh va bao dudng hé thong do Nha
thau thyc hién dudi su giam sat cia Chu dau tu. Thoi gian thay thé thiét bi,
duong 6ng bi an mon bdi tro xi, than séng hodc bdt than phai dugc xem xét
that chu ddo, dic biét 13 ngudn cung cip phu ting thay thé.

Nha thau phai cir can bd phu trach dé bao hanh thiét bi thuong tryc ngay tir khi
hé thdng dugc chip nhan tam thoi. Trong thdi gian hai (2) nidm, toan bo thiét
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3.6.2.

bi va céc loai phu tung thay thé phai dugc xac dinh 13 phu hop véi cac yéu cau
ctia tiéu chuan k¥ thuat dé ra.

Nha thau phai trinh cho Chii dau tu xem xét va phé duyét ban danh muc noi
dung kiém tra cho lan chdp nhan chinh thic sau (6) thang trude thoi han da
duogc ghi trong tién do va tién hanh dam phan véi Chu dau tu vé ndi dung dé

7. Warranty Period and Formal Acceptance

During the warranty period, the Contractor shall perform the operation and
maintenance of the system under the supervision of the Employer. The time for
replacing equipment and pipelines corroded by ash, raw coal, or coal dust
must be carefully considered, especially the supply of spare parts.

The Contractor shall assign personnel to be in charge of equipment
maintenance on a permanent basis from the time the system is provisionally
accepted. Within two (2) years, all equipment and spare parts must be
determined to be in compliance with the requirements of the technical
standards.

The Contractor shall submit to the Employer for review and approval the list
of inspection items for formal acceptance six (6) months before the deadline
specified in the schedule and shall negotiate with the Employer on that item.

Bién phdap thi cong

Cong tac thi cong xdy dung cai tao hé thong xtr 1y khi thai NMNP Quang

Ninh thyuc hién chinh cac cong vi¢c sau:

a. Cai tao, nang cap hé thong ESP va cac thiét bi phu tro: Cha yéu: (i) thay thé
cac may bién ap cii bang may bién ap cao tan méi, (ii) thay thé cac cuc
phong va cuc lang, diéu chinh lai khoang cach cac dién cuc. (iii) Lap dung
hé két cau d5 va lép dung truong loc bui méi.

b. Cai tao, nang cip hé thong xir Iy NOx: thuc hién 03 cong viéc chinh sau: (i)
Lép dung méi bo xir Iy khi thai SCR; (ii) Cai tao hé thong dudng khoi phia
sau 10 hoi; (iii) X4y méi kho chira héa chat Amonia; (iv) Xy méi Nha dién
cho nha Amonia; (v) B4 tri vi tri du kién dat T bién tan (Container) phuc
vu duong khoi.

c. Cai tao, nang cip hé thdng xir Iy SO2: Chu yéu 13 ning cip, thay thé cac
thiét bi khu FGD va bén trong thap hap thu, do vay khong can thiét phai xay
maoi hodc di doi cac hang muc cong trinh hién tai.

Can ctr vao:

() Dic thu thi cong xay dung, ning cap, cai tao hé théng xir Iy khi thai 10
hoi duoc thuc hién trong diéu kién nha may van hoat dong binh thudng;

(i) Vat liéu sir dung chinh 13 két cau thép;
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(iii) Cong tac ddu ndi tuyén duong khoi dugc thuc hién trong giai doan dai
tu cac t6 may.
Duy kién, cong tac thi cong xay dung nang cap, cai tao h¢ thong xur 1y khoi thai
bao gdm nhung khong han ché cac cong viéc sau day:
3.6.2. Construction Methods

The construction and renovation work for the Quang Ninh Thermal Power
Plant's exhaust gas treatment system mainly involves the following tasks:

a. Renovation and upgrading of the ESP system and auxiliary equipment:
Primarily: (i) replacing old transformers with new high-frequency
transformers, (ii) replacing discharge and settling electrodes, and adjusting
the electrode spacing. (iii) Erecting the support structure and installing a new
dust filter.

b. Renovation and upgrading of the NOx treatment system: performing the
following three main tasks: (i) Installing a new SCR exhaust gas treatment
unit; (ii) Renovating the flue gas duct system behind the boiler; (iii)
Constructing a new ammonia chemical storage facility; (iv) Constructing a
new electrical building for the ammonia plant; (v) Arranging the planned
location for the inverter cabinet (container) serving the flue gas duct.

c. Renovation and upgrading of the SO2 treatment system: Primarily involves
upgrading and replacing equipment in the FGD area and inside the
absorption tower; therefore, it is not necessary to construct new or relocate
existing structures.

Based on:

(i) The specific construction, upgrading, and renovation of the boiler flue gas
treatment system will be carried out while the plant continues to operate
normally;

(if) The main material used is steel structure;

(iii) The connection of the flue gas pipeline will be carried out during the
overhaul of the generating units.

The planned construction, upgrading, and renovation of the flue gas treatment
system will include, but not be limited to, the following tasks:

1. Cong tac chuan bj

= Chuéan bi cac diéu kién can thiét dé khoi cong xay nhu: hd so phép 1y, thiét
ké hé théng, nhan lyc thi cong, vat liéu st dung, tai chinh, cung cép dién,
cung cip nudc ...
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= Chuéan bj kho, bai gia cong to hop thiét bi: Dy kién s& bd tri 02 bii phuc vu
thi cong tai cac khu vuc phia sau 02 6ng khoi. Dién tich dy kién cho mdi
bai khoang 300-500m2.

= Don dep mit bang, thdo d& va di chuyén céc chi tiét/bd phan thiét bi phu
cua gian 10 hoi tir cao d +18,4m dén cao d6 +36,00m.

1. Preparation Work

] Prepare the necessary conditions for commencement of construction, such
as: legal documents, system design, construction workforce, materials to be
used, finances, electricity supply, water supply, etc.

[J Prepare warehouses and yards for equipment assembly: It is planned to
arrange 2 yards for construction in the areas behind the 2 chimneys. The
estimated area for each yard is approximately 300-500m2.

[J Clear the site, dismantle and move auxiliary equipment parts/components of
the boiler room from elevation +18.4m to elevation +36.00m.

2. Thi cong ép coc
Coc dugc st dung dé truyén tai trong kho chira Amonia xuéng cac 16p dat/da
trong 10ng dat nham dam bao cho cong trinh dat cac yéu ciu cia trang thai
gidi han nam trong quy dinh. Coc duoc st dung 13 coc bé tong cdt thép du Gng
luc, duong kinh D300, chiéu dai mdi coc du kién 1a 12m.
Coc bé tong du ung luc dugc san xuét ché tao tai nha may ché tao trén co s&
dam bdo cac yéu cau vé quan ly chat lugng ctia nha san xuat va dap Ung cac
quy dinh cua tiéu chuan quéc té. Cac coc nay s€ dugc chuyén tir cac nha may
ché tao vé cong truong sau khi da dugce kiém tra nghiém thu tai nha may san
xudt trude khi chuyén téi cong truong thi cong. Cac yéu cau vé sd luong va
ching loai thi nghiém coc dé dam bdo gia co nén dat va cac yéu cau thiét ke.

Quy trinh ép dan coc s& dugc thuc hién trén co sé dam bao tudn theo cac quy

dinh tai céc tiéu chuan:

- TCVN 7888-2014 - Coc bé tong ly tam du tng luc;

- TCVN 10667:2014 Coc bé tong ly tam - khoan ha coc - thi cong va nghi¢m
thu;

- Hoic tiéu chuan quéc té khac dugc chap nhan va giam sat chat ché. Trong
qua trinh thi cong nha thau phai thuong xuyén bao céo tat ca cac thong sb
k¥ thuat thi cong va cac van dé xay ra sai 1éch véi ho so thiét ké téi don vi
thiét ké dé co giai phap xur 1y kip thoi

Trudc, trong va sau khi thi cong ép coc can tuan thii tuan tha nghiém ngit cac

cong tac kiém tra chit luong thi cong bao gdm:
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- Kiém tra vi tri ha coc trude khi ha coc (toa d6 va cao do milii coc)

- Kiém tra d6 thing dimg cta coc trong qué trinh ha coc bing dong hd cin
bang trong cabin robot.

- Kiém tra lién két han: Chiéu cao duong han, chiéu dai, quy cach dudng han
phai tuan thu theo ban vé& thiét ké, mdi han néi kin khit, day, lién tuc.

- Cac thong s k¥ thuat trong qua trinh ép coc (chiéu dai doan coc, s6 luong
dot coc, vi tri ha coc, luc ép, thong s6 may thi cong...) phai dugc ghi chép
cu thé dudi sy giam sat chdt ché dé luu trit hodc 1am can cir xir Iy su cd
trong sudt tudi tho cong trinh. Viéc ghi chép luc ép trong nhat ky ép coc
duogc tién hanh cho ting hanh trinh ctia may ép, khi dat téi luc ép Pmin; bét
dau tir do su nay s& ghi cho ting 20cm cho téi khi két thic.

Qua trinh ép coc két thiic khi dam bao cac yéu td sau:

- Coc duoc ha Xuéng dat chiéu siu va luc ép/dong: Pmin < P Pmax

Trong do: Pk 1a luc ép tai thoi diém két thuc ép coc, tri s6 nay duoc duy tri voi

van toc xuyén khong qua lemy/s trén chiéu sau khong it hon ba 1an duong kinh

hoac canh cua coc.

- Kiém tra lai vi tri ¢€p coc sau khi da thi cong (toa dg, cao d0 miii coc, cao do
dau coc)

Tat ca cac sai sd vé toa do, o thang dimg déu phai dam bao nho hon sai sb

cho phép trong tiéu chuan TCVN 9394:2012 Pong va ép coc-Thi cbng va

nghiém thu:

- Coc dugc su dung la coc bé tong cot thép du tng luc, véi duong kinh coc
tir D300, chiéu sau coc 12m.

- Phuong phap ha coc: St dung may ép coc thuy luc va c6 xem xét sir dung
phuong 4n khoan dan nham giam do rung chan, giam anh hudng cua qua
trinh thi cong coc td1 cac cong trinh hién hiru ciia nha may

2. Pile Driving Construction

Piles are used to transfer the load from the ammonia storage facility to the
subsurface soil/rock layers to ensure the structure meets the limit state
requirements as stipulated. The piles used are prestressed reinforced concrete
piles, with a diameter of D300 and an estimated length of 12m per pile.

The prestressed concrete piles are manufactured at the factory, ensuring
compliance with the manufacturer's quality management requirements and
international standards. These piles will be transported from the factory to the
construction site after being inspected and accepted at the factory before
being moved to the construction site. Requirements regarding the number and
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type of pile tests are necessary to ensure soil reinforcement and design
requirements.

The pile driving process will be carried out in accordance with the regulations
in the following standards:

- TCVN 7888-2014 - Prestressed centrifugal concrete piles; - TCVN
10667:2014 Centrifugal concrete piles - pile driving - construction and
acceptance;

- Or other accepted and strictly supervised international standards. During
construction, the contractor must regularly report all construction technical
parameters and any deviations from the design documents to the design unit
for timely resolution.

Before, during, and after pile driving, strict quality control procedures must
be followed, including:

- Checking the pile driving position before driving (coordinates and elevation
of the pile tip)

- Checking the verticality of the pile during driving using a leveling gauge in
the robot cabin.

- Checking the weld joint: The weld height, length, and specifications must
comply with the design drawings; the weld joint must be tight, full, and
continuous.

- Technical parameters during the pile driving process (pile segment length,
number of pile sections, pile driving location, driving force, construction
machinery parameters, etc.) must be meticulously recorded under strict
supervision for storage or as a basis for handling incidents throughout the
lifespan of the structure. The driving force is recorded in the pile driving log
for each driving cycle, starting from the minimum driving force Pmin; from
this depth, recording is done every 20cm until completion.

The pile driving process is completed when the following conditions are met:

- The pile is driven to the required depth and driving force: Pmin < Pkt <
Pmax

Where: Pkt is the driving force at the end of pile driving, maintained at a
penetration velocity of no more than 1cm/s over a depth of no less than three
times the diameter or side of the pile.

- Re-check the pile driving position after construction (coordinates, pile tip
elevation, pile head elevation).

All coordinate and verticality errors must be less than the allowable error in
TCVN 9394:2012 Pile Driving and Pressing - Construction and Acceptance:
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- The piles used are prestressed reinforced concrete piles, with a pile diameter
of D300 and a pile depth of 12m.

- Pile driving method: Use a hydraulic pile driving machine and consider
using a pre-drilling method to reduce vibration and minimize the impact of the
pile driving process on existing factory structures.

3. Thi cong xay dung kho chira Amonia
Cong tac thi cong xdy dung kho chita Amonia bao gdm nhung khong han ché
cac cong viéc sau day:

= Thi cong mong, hé thong gidng, bé d&, tudng ngin bé tong

Thi cong lap dung khung thép, mai kho

Lap dit bon chira, thiét bi lién quan

Hoan thién cong trinh
3. Construction of Ammonia Storage Facility

The construction of the ammonia storage facility includes, but is not limited to,
the following tasks:

[ Construction of foundations, bracing systems, supports, and concrete
partition walls

[J Construction and erection of steel frames and roofing of the facility
[ Installation of storage tanks and related equipment

[ Completion of the project

4. Thi cong xay dung Nha dién

Cong tac thi cong xay dung Nha dién bao gom nhung khong han ché cac cong
viéc sau day:

= Thi cong méng, hé thong giang

Thi cong xay dung hé thong két cau bao che

Lap dat thiét bi dién lién quan

Hoan thién cong trinh
4. Construction of the Electrical Building

The construction of the electrical building includes, but is not limited to, the
following tasks:

[J Foundation and bracing system construction

[J Construction of the building enclosure structure
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[ Installation of related electrical equipment

[J Completion of the project

5. Thi cong, lip dat hé khung d& b SCR

Cong ta}c thi céng x4y dung lip dit hé khung d& SCR bao gdm nhung khong

han ché cac cong viéc sau day:

= Don dep mat béng, thao do va di E:huyén cac chi tiét/bd phan thiét bi phu
cua gian 10 hot tr cao @ +18,4m dén cao do +36,00m;

= Pao dat hé mat mong khu vuce hé khung d& dudng khoi;

= BO sung tru ¢t d& bang cach ciy thép vao mong cot hién hitu;

= Gia cong va to hop tai bii va van chuyén dén vi tri lip dung;

= Thi cong lap dat hé khung d& bo SCR va lién két vao vi tri thiét ké.

5. Construction and Installation of the SCR Support Frame

The construction and installation of the SCR support frame includes, but is not
limited to, the following tasks:

[J Site clearing, dismantling and moving auxiliary equipment/parts of the
boiler room from elevation +18.4m to elevation +36.00m;

[J Excavating the foundation surface of the flue gas support frame area;

[1 Adding support columns by embedding steel into the existing column
foundations;

[J Fabrication and assembly at the site and transportation to the installation
location;

1 Construction and installation of the SCR support frame and connection to
the design location.

6. Lap dat duong khoi va ban thé bo SCR

Ban thé bd SCR, cac tuyén dudng khoi s& duoc t6 hop trude ¢ bii, sau d6 van
chuyén dén vi tri va tién hanh 1ap dat, hiéu chinh.

7. Déu nbi hé thong duong khoi

Sau khi lap dit ban thé bo SCR va céac tuyén dudng khéi dau ndi tir gian 16 hoi
t6i bo SCR, sé trién khai cong tac ddu ndi hé théng duong khéi. Cong viéc nay
duogc thuc hién trong giai doan dai tu nha may.

8. (Cai tao, thay thé thiét bi khu vuc FGD
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Nhim nang cao hi¢u suat hoat dong cua h¢ théng FGD, mét sd thiét bi khu
vuc nay va thap hap thu s& duoc thay thé. S6 luong thiét bi thay thé/nang cip
xem chi tiét tai phan cong nghé.

6. Installation of Flue Gas Conduit and SCR Unit

The SCR unit and flue gas conduit will be pre-assembled at the site, then
transported to the location for installation and adjustment.

7. Flue Gas Conduit System Connection

After installing the SCR unit and the flue gas conduit connecting from the
boiler room to the SCR, the flue gas conduit system connection will be carried
out. This work is performed during the plant overhaul phase.

8. Renovation and Replacement of FGD Equipment

To improve the operational efficiency of the FGD system, some equipment in
this area and the absorption tower will be replaced. The number of
replacement/upgraded pieces of equipment can be found in detail in the
technology section.

9. Cai tao/thay thé thiét bi bo loc bui tinh dién

Cong tac nay duoc thuc hién trong giai doan ding t6 may dé dai tu, sta chira.

Khdi lugng cong viéc bao gdm nhung khong han ché cic cong viéc sau:

= Nang cip, thay thé cac may bién 4ap chinh luu cép dién cho cac dién cuc
phong, lang

* Thay thé cac dién cuc phong, léng, hé théng rung g0, st cach dién hién co

» Piéu chinh khoang cach gitra cac dién cuc

= B¢ hé thong thu hoi nhiét

= Thay vo ESP va 1am hé thong mai che dé phuc vu cong tac stra chita va bao
dudng.

= Lip dung hé két cau d va lip dung truong loc bui méi.

10. Chay thir va hi¢u chinh hé théng

Sau khi ldp dit toan bo cac thiét bi, hé thdng lién quan toi cong tac nang cip

hé thong xir 1y khi thai, trién khai céng tac van hanh thir, hiéu chinh hé thdng

va dua hé théng vao van hanh thuong mai.

9. Renovation/Replacement of Electrostatic Dust Filter Equipment

This work is carried out during the shutdown period for overhaul and repair.
The scope of work includes, but is not limited to, the following:

[ Upgrading and replacing rectifier transformers supplying power to the
discharge and settling electrodes
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3.6.3.

1 Replacing existing discharge and settling electrodes, vibration system, and
insulators

] Adjusting the distance between electrodes
[J Removing the heat recovery system

[J Replacing the ESP casing and constructing a roof system to facilitate repair
and maintenance work.

[J Erecting the support structure and installing a new dust filter field.
10. System Testing and Calibration

After installing all equipment and systems related to the exhaust gas treatment
system upgrade, the system will undergo testing, calibration, and commercial
operation.

Khéi lwong thi céng chii yéu

Bang tong hop udc tinh khéi lugng thi cong cai tao, nang cap hé théng xur 1y
khi thai cho NMND Quang Ninh. Chi tiét xem trong phan dy toan.

3.6.3. Main Construction Volumes

3.6.4.

Summary table of estimated construction volumes for the renovation and
upgrading of the exhaust gas treatment system for the Quang Ninh Thermal
Power Plant. Details can be found in the cost estimate section.

An toan lao dong

An toan lao dong cta tit ca nhimg can bo, cong nhan tham gia thi céng xay
dung Dy 4n 1a van dé dugc dic biét quan tdm, chu trong. Do du 4n c6 khéi
lugng xay dung 16n, ky thuat thi cong phirc tap, nhiéu hang muc phai thi cong
ddng thoi va trong cac diéu kién thi cong khé khin nén doi hoi can bo, cong
nhan thi céng trén cong trudng phai: (i) Puoc hoc tap/huan luyén va duoc cap
chtng chi an toan lao dong trudc khi 1am viéc tai hién truong nham phong,
tranh tai nan c6 thé xay ra trong qua trinh thi cong; (ii) Puogc trang bi thiét bi
bao ho, thiét bi an toan phu hop; (iii) Co stic khoe tét, lam viéce/lao dong phu
hop vé6i k¥ ning nghé duge dio tao.

Hé thdng quy chuan, tiéu chuan duogc ap dung cho cong tac an toan lao dong
trong thi cong bao gom:

QCVN 18:2021/BXD — Quy chuan k§ thuit qudc gia vé an toan trong xay
dung do Bo Xay dung ban hanh ngay 05/09/2014.

QCVN 01:2020/BCT — Quy chuan k¥ thuat qudc gia vé an toan dién.

QCVN 01:201Q/BCT — Quy chuan k¥ thuat quéc gia vé an toan trong bao
quan, van chuyén, str dung va tiéu huy vat li¢u né cong nghiép
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- QCVN QTDb-5:2009/BCT, QCVN QTDb-6:2009/BCT, QCVN QTb-
7:2009/BCT — Quy chuan k¥ thuat quoc gia vé k¥ thuat dién.

- QCVN 02:2011/BLDTBXH — Quy chuan ky thuat qudc gia vé an toan lao
dong doi1 voi thang may dién.

- QCVN 03:2011/BLDTBXH — Quy chuan ky thudt qudc gia vé an toan lao
dong do1 vo1 may han dién va cong viéc han dién.

- QCVN 07:2012/BLDTBXH — Quy chuan k¥ thuat qudc gia vé an toan lao
dong doi vai thi€t bi nang.

- TCVN 5308:1991 — Quy pham ki thuat an toan trong xay dung

- TCVN 4087-2012 — An toan dién trong xay dung

- Va céc tiéu chuan lién quan khéc.

3.6.4. Occupational Safety

Occupational safety for all staff and workers involved in the construction of
the Project is a matter of particular concern and emphasis. Due to the large
volume of construction, complex construction techniques, and the
simultaneous construction of many items under difficult working conditions,
the staff and workers on the construction site must: (i) Receive training and be
certified in occupational safety before working on site to prevent accidents
that may occur during construction; (ii) Be equipped with appropriate
protective equipment and safety devices; (iii) Be in good health and perform
work/labor suitable to their trained skills.

The system of regulations and standards applied to occupational safety in
construction includes:

- QCVN 18:2021/BXD — National technical regulation on safety in
construction issued by the Ministry of Construction on September 5, 2014.

- QCVN 01:2020/BCT — National technical regulation on electrical safety.

- QCVN 01:2019/BCT — National technical regulation on safety in the storage,
transportation, use and disposal of industrial explosives.

- QCVN QTb-5:2009/BCT, QCVN QTP-6:2009/BCT, QCVN QTb-
7:2009/BCT — National technical regulations on electrical engineering.

- QCVN 02:2011/BLDTBXH — National technical regulation on occupational
safety for electric elevators.

- QCVN 03:2011/BLDTBXH — National technical standard on occupational
safety for electric welding machines and electric welding work.

- QCVN 07:2012/BLDTBXH — National technical standard on occupational
safety for lifting equipment.
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- TCVN 5308:1991 — Technical safety regulations in construction.
- TCVN 4087-2012 — Electrical safety in construction.

- And other related standards.

1.

1.

Yéu cau chung do61 véi cong tac ddm bao an toan lao dong

Khong dugc phép thi cong khi chua c6 ddy dii cac hd so (tai liéu) thiét ké
bién phap k§ thuat va td chirc thi cong, trong d6 phai thé hién cac bién phap
k¥ thuat dam bao an toan lao dong va phong chong chay nd.

Can bg, cong nhan lam viéc trén cao sau phai c6 tai dung do nghé;

Cén bd, cong nhan lam viéc trén cong truong phai st dung ding va du céac
phuong tién bao vé ca nhan theo quy dinh.

Khi 1am viéc trén cao, hoic ¢ nhitng vi tri ma dudi chd lam viéc c6 cac
chirng ngai nguy hi€ém thi phai trang bi day an toan cho cong nhan, nguoi
lao dong hoac ludi bao vé.

Khong duoc lam viéc trén gian gido, 6ng khoi, dai nudc, cot dién, tru, dam
cau, mai nha hai tang tré Ién khi mua to, gidng, bao hodc co6 gid tur cap 5 trd
1én

Sau mdi dot mua bao, co gié 16n hodc sau khi ngimg thi cong nhiéu ngay,
phai kiém tra lai cac di€u kién an toan trude khi thi cong

Trén cong trudng phai b tri hé thong dén chiéu sang day du trén cac tuyén
duong giao thong va cac khu vuc dang thi cong vé ban dém.

Phai c6 hé théng chong sét bao vé toan bd cong trudng trong qué trinh thi
cong xay dung.

Cong truong phai co s6 nhat ky an toan lao dong va ghi day du tinh hinh sy
c0, tai nan, bién phap khac phuc va xu Ii trong qu4 trinh thi cong.

Trén cong trudng xay dung, moi vi tri lam viéc déu phai giir gon gang, ngin
nap. Céc thi€t bi, dung cu ludn phai dit ding noi quy dinh. Céc chat thai,
vat liéu thtra phai dugc thu don thuong xuyén.

General Requirements for Occupational Safety

Construction is not permitted without complete technical design and

construction organization documents, which must include technical measures
to ensure occupational safety and fire prevention.

- Workers and supervisors working at heights must carry tool bags;

- Workers and supervisors working on the construction site must use all
required personal protective equipment.
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- When working at heights or in locations where there are dangerous
obstacles below, workers must be provided with safety harnesses or safety
nets.

- Work is prohibited on scaffolding, chimneys, water towers, power poles,
pillars, bridge girders, and roofs of two or more stories during heavy rain,
thunderstorms, or storms, or when winds are level 5 or higher.

- After each storm, strong wind, or after a prolonged suspension of
construction, safety conditions must be checked before resuming work.

- Adequate lighting must be provided on the construction site, including on
traffic routes and in construction areas, at night.

- A lightning protection system must be in place to protect the entire
construction site during the construction process.

- The construction site must maintain a safety logbook with complete records
of incidents, accidents, corrective measures, and handling during
construction.

- All work areas on the construction site must be kept tidy and organized.
Equipment and tools must always be placed in their designated locations.
Waste and excess materials must be regularly cleaned up.

2. Yéu cau doi voi mot sO cong tac thi cong trén cong truong

- Tét ca cac loai gian gido, gia d& phai duoc thiét ké, thi cong, lip dung,
nghiém thu va bao dudng ddm bao an toan. Chli y nhiing chi dan, quy dinh,
yéu cau k¥ thuat dugc ghi hodc kém theo ching chi xuat xudng cua nha san
xudt gian gido chuyén nghiép.

- Tho han phai kiém tra tat ca cac thiét bi, dung cu, vat liéu han va dung cu
chira chay; dam bao cac dung cuy, thiét bi hoat dong tot, cac khdp ndi da kin
khit, vat li¢u diing chung loai.

- Chi duoc phép dao dat hé mong, dudng hao theo hd so thiét ké bién phap
thi cong dugc duyét. Trong khu vuc dang dao dit phai co bién phap thoat
nuéc dong (ké ca khi mua to) dé tranh nuéc chay vao hd dao lam sut 10
thanh hé dao. Trong khi dao phai bom hét nudc ¢ hé méng, duong hao dé
tranh sut 10. Dt biét quan tim t6i mai ta luy ctia hd dao dé dam bao an toan
cho nguoi, may moc trong qua trinh thi cong.

- Trong thi cong méng nong: Khong dugce d6 hodc ném vat liu (go gach,
da...) tur trén miéng hé mong xudng hé. Duong di lai, van chuyén vat liéu
phai nam ngoai vung lang thé sut 16 ctia hd mong. Can kiém tra tinh trang
on dinh ciia thanh hdé moéng trude khi thi cong. Trong qué trinh thi cong
mong, néu phat hién c6 nguy co sut 16 thanh hd phai nhanh chong roi khoi
vung nguy hiém.
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- Trong thi cong méng coc: Dy cap ding dé kéo coc bang co gidi phai co hé
sd an toan khong nhé hon 6 va khéng nhé hon 4 khi kéo bang thu cong.
Trudc khi dung coc phai kiém tra chat luong coc dé loai bo dé loai bo
nhirng coc khong an toan, nhitng nguoi khong c6 nhiém vu phai ding ra
ngoai pham vi dang dung coc mot khoang it nhat bang chiéu cao than coc
cong thém 2 mét. Khi cit dau thira cta coc bé tong phai thyc hién cac bi¢n
phap an toan phong ngira manh bé tong bin hoidc dau coc d6 vao ngudi.

- Khi thi cong ép/dong coc: Phai 1ap bién phap an toan trong lip dung, thao
do va chuyen tai doi trong. Cong nhan diéu khién hé thong thuy lyc phai &
vi tri c6 thé quan sat dugc tit ca cac cong viéc lap dung, han ndi coc, lip
dat coc dan va cac cong viéc phu tro khac. Cac dbt d6i trong duoc lap dung
1én gia may ép coc bang thiét bi nang va phai duoc neo giir trong sudt quéa
trinh thi cong.

- Trong qué trinh xdy méng phai thuong xuyén gidm sat va kiém tra tinh
trang cia thanh hé méng. Trong mua mua, phai chii y dén hién tuong sut 16
clia mai doc hodc sy hu hong cua vach chong. Khong duoc dé nguoi lam
viéc hodc van chuyén vat liéu trén mi¢ng hd mong khi c6 nguoi dang lam
viéc & dudi hd, néu khong c6 bién phap dam bao an toan.

- Trong qué trinh xdy tuong: Phai xem xét tinh trang cua mong hoac cua
phan tudng da xay trudc ciing nhu tinh trang cta gian gido va gia dd trudc
khi thi cong. Khi xay toi do cao cach nén hodc mit san tang tir 1,5m phai
bac gian gio hodc gia da.

- Cbp pha dung de dd cac két ciu bé tong phai dugc ché tao va lip dung theo
ding céac yéu cau trong thiét ké bién phap thi cong dugc phé duyét. Chi
duoc 1ap dung cdp pha cua san tang trén sau khi di ¢ dinh cdp pha cua
tang dudi.

- Cong tac chuan bi phoi va gia cong cot thép can dugc tién hanh & khu vuc
riéng, Xung quanh c6 rao chan va bién bao. Cat, udn, kéo thép phai dung
cac thiét bi chuyén dung. Phai c6 bién phap ngan ngura thép vang khi cat
udn thép. Ban gia cong cdt thép phai dugc cb dinh chic chian. Nén thing ct
thép bang toi dién hoic toi quay tay phai c6 bién phap dé phong soi thép
tudt va vang vao ngudi. Chi dugce dich chuyén vi tri ct thép udn trén ban
may khi dia quay da ngung hoat dong.

- Trong cong tac do va dam bé tong: Trude khi d6 bé tong phai kiém tra viéc
lap dat cbp pha, cot thép, gian giao, san thao tac, duong van chuyén. Thi
cong bé tong ¢ nhiing b phén két cdu c6 do nghiéng tir 300 tro Ién, phai co
day neo bugc chac chan cac thiét bi. Thiét bi ddm rung can dugc ndi dat vo
thiét bi, cAn boc cach dién doan day tir bang phan ph01 dién téi dong co
dién cua dam. L01 qua lai phia dudi khu vuc dang d6 bé téng phai co rao
chan va bién cam.
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- Vi cong tac thao d& cop pha: Chi dugc thao cop pha khi bé tong dat dén
cuong d6 quy dinh. Khi thao cop pha phai theo trinh ty hop 1y, phai c6 bién
phap dé phong cop pha hodc két cau cong trinh bi sup do bat ngd. Noi thao
cOp pha phai co rao ngin va bién béo.

- Véi cong tac 1ap dung két cdu thép: Cac két caassu thép co kich thuée 16n,
phai duoc gia cuong béng cac thiét b giéng chdéng tam, dam bao 6n dinh
khi cau lap. Trudc khi cau chuyén két cau thép phai kiém tra ky céc vi tri
budc moc va bao dam cac day cap cang déu. Lap rap cac hang muc nhu bé
chua, ong dan hoi phai str dung san thao tac. Viéc lap dung két cau thép chi
duogc tién hanh khi mong, chan dé bang bé tong c6 du do ctmg can thiét dé
chiu tai trong cua két cau thép. Khu vuc lap dung két cAu thép phai co rao
chan, bién bao va ngudi canh bao nguy hiém.

2. Requirements for certain construction work on the construction site

- All types of scaffolding and supports must be designed, constructed, erected,
inspected, and maintained to ensure safety. Pay attention to the instructions,
regulations, and technical requirements recorded or included with the
manufacturer's factory certificate.

- Welders must inspect all equipment, tools, welding materials, and fire-
fighting equipment; ensuring that all tools and equipment are in good working
order, joints are tightly sealed, and materials are of the correct type.

- Excavation of foundation pits and trenches is only permitted according to the
approved construction method design documents. Measures must be taken to
drain standing water (even during heavy rain) in the excavation area to
prevent water from flowing into the pit and causing collapse. During
excavation, all water in the foundation pits and trenches must be pumped out
to prevent collapse. Special attention must be paid to the slopes of the
excavation pits to ensure the safety of people and machinery during
construction.

- In shallow foundation construction: Do not pour or throw materials (wood,
bricks, stones, etc.) from the top of the foundation pit into the pit. Access and
material transport routes must be outside the pit collapse zone. The stability of
the foundation pit walls must be checked before construction. During
foundation construction, if a risk of pit wall collapse is detected, the area must
be quickly evacuated.

- In pile foundation construction: The cables used for mechanically pulling
piles must have a safety factor of not less than 6, and not less than 4 when
pulling manually. Before erecting piles, the quality of the piles must be
checked to remove unsafe piles. Unauthorized personnel must stand at least
the height of the pile shaft plus 2 meters away from the pile erection area.
When cutting off excess concrete pile heads, safety measures must be taken to
prevent concrete fragments from flying or pile heads from falling on people.
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- In pile driving/pressing construction: Safety measures must be established
for the installation, dismantling, and transfer of counterweights. The hydraulic
system operator must be in a position to observe all pile erection, welding,
guide pile installation, and other auxiliary work. Counterweight sections are
erected onto the pile driving machine frame using lifting equipment and must
be anchored throughout the construction process.

- During foundation construction, the condition of the foundation pit walls
must be constantly monitored and inspected. During the rainy season,
attention must be paid to slope collapse or damage to the retaining walls. No
workers or materials should be allowed to work or transport materials at the
edge of the foundation pit while workers are working inside, unless safety
precautions are in place.

- During wall construction: The condition of the foundation or previously
constructed wall sections, as well as the condition of scaffolding and supports,
must be assessed before construction begins. When construction reaches a
height of 1.5m above the ground or floor level, scaffolding or supports must be
erected.

- Formwork used to support concrete structures must be manufactured and
erected in accordance with the requirements of the approved construction
method design. Formwork for the upper floor slab may only be erected after
the formwork for the lower floor has been secured.

- Preparation of workpieces and processing of reinforcement steel must be
carried out in a separate area, surrounded by barriers and warning signs.
Cutting, bending, and pulling steel must be done using specialized equipment.
Measures must be taken to prevent steel from flying out during cutting and
bending. The steel reinforcement processing table must be securely fixed.
Straightening reinforcement steel using an electric or hand-crank winch must
have precautions to prevent the steel wire from slipping and flying into people.
The position of bent reinforcement steel on the machine table may only be
moved when the rotating disc has stopped operating.

- During concrete pouring and compaction: Before pouring concrete, the
installation of formwork, reinforcement steel, scaffolding, working platforms,
and transport routes must be checked. - When pouring concrete in structural
elements with an inclination of 30 degrees or more, secure anchoring of
equipment is required. Vibratory compactors must have their casings
grounded, and the wiring from the electrical distribution panel to the
compactor's motor must be insulated. Access to areas under concrete pouring
must be fenced off and marked with warning signs.

- Regarding formwork removal: Formwork may only be removed when the
concrete reaches the specified strength. Removal must follow a logical
sequence and precautions must be taken to prevent sudden collapse of the
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formwork or the structure. The formwork removal area must be fenced off and
marked with warning signs.

- Regarding steel structure erection: Large steel structures must be reinforced
with temporary bracing to ensure stability during lifting. Before lifting the
steel structure, carefully check the hook attachment points and ensure that the
cables are evenly tensioned. Assembly of items such as storage tanks and
steam pipes must be done using a working platform. The erection of steel
structures may only proceed when the concrete foundations and bases have
sufficient rigidity to support the load of the steel structure. The steel structure
erection area must be fenced off, marked with signs, and staffed with
personnel to warn of the danger.

3. Céc trang thiét bi bao ho lao dong

Pé dam bao cong tac an toan lao dong trén cong truong trong qua trinh thi
cong xday dyng. Cac trang thiét bi sau day can thiét dugc trang bi cho can bo,
cong nhdn, bao gdm nhung khong han ché cac trang bi sau: Mii bao ho, gidy
bao hd, bao vé tai, bao vé mit, gang tay, khau trang bao v¢, ...

3. Personal Protective Equipment

To ensure workplace safety on construction sites during the construction
process, the following equipment must be provided to staff and workers,
including but not limited to: safety helmets, safety shoes, ear protection, eye
protection, gloves, protective masks, etc.

4. Cac yéu cau khac

Céac bén chi quan tham gia du 4n cin phd bién, cong bd cong khai cic quy
dinh vé an toan lao dong, bao gdm nhung khong han ché cac quy dinh nhu:
Céc qui dinh an toan vé cac phuong tién giao thong trong cong trudng; Cac
qui dinh an toan cho cac thiét bi nang ha; Cac qui dinh an toan khi s dung
gian gido; Cac qui dinh an toan dién va cac dung cu dién; Céac qui dinh an toan
phong chéng chay nd; Cac ky hiéu/bién bao/tin hiéu; Cac qui dinh an toan cho
cac dung cu va thiét bi; Cac qui dinh an toan cho may han va cat; Cac qui dinh
an toan cho cong tac dao dat; Cac qui dinh an toan khi lam viéc trén cao; Cac
qui dinh an toan vé chiéu sang; Cac qui dinh an toan st dung hoa chat; Cac
bao cdo vé tai nan lao dong; Cac quy dinh vé vé sinh cong truong; Cac quy
dinh vé thai d6 lam viéc clia cong nhan trén cong truong.

4. Other Requirements

The project's managing parties must disseminate and publicly announce
occupational safety regulations, including but not limited to: Safety
regulations for vehicles on the construction site; Safety regulations for lifting
equipment; Safety regulations for the use of scaffolding; Safety regulations for
electricity and electrical tools; Safety regulations for fire prevention and
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control; Signs/warnings/signals; Safety regulations for tools and equipment;
Safety regulations for welding and cutting machines; Safety regulations for
excavation work; Safety regulations for working at height; Safety regulations
for lighting; Safety regulations for the use of chemicals; Accident reports; Site
hygiene regulations; Regulations on the work attitude of workers on the
construction site.

3.6.5.

Tiéen do dw an

Tién d6 thiét ké va trién khai thi cong 1ap dung hé théng xu 1y khi thai dy kién duoc
thuc hién trong 14 thang. Ngoai cong tic ddu ndi tuyén duong khoi, thi cac cong viée
khéc c6 thé duge thue hién trong khi nha may van hoat dong binh thuong.

Tién do du 4n du kién nhu trinh bay ¢ bang sau:

4. Bang 3.7. Bang tién dé du kién cia di dan

STT | N§i dung cong viéc Tién @6 du kién
1 | Ngay ky hop dong Thang 7/2026
Khao sat, d¢ trinh phuong an thiét ké (ca 4 t6
may); Ché tao, cung cap thlet bi, van chuyén thiét 10 thang (tur
2 | bj dén chan cong trinh (ca 4 t6 may); Thi cong xay | thang 8/2026 —
dung, lap dit thiét bj doc lap khong phu thudc vao | thang 5/2027
phuong thirc van hanh cua t6 may
Thi cong, 1ap dat két ndi, hiéu chinh thiét bi va R .
; S N A 60 ngay (thang
3 | chay thu, chay tin cay, dua vao van hanh, nghiém ,
P 6-thang 7/2027)
thu 2 t6 may dau.
Thi cong, 1ap dat két ndi, hi€u chinh thiét bi va R .
; s N A 60 ngay (thang
4 | chay thu, chay tin cay, dua vao van hanh, nghiém .
2, 8-thang 9/2027)
thu 2 t0 may sau.
5 | Cap PAC trudc 30/9/2027

3.6.5. Project Schedule

The design and construction schedule for the flue gas treatment system is expected to be
implemented within 14 months. Except for the flue gas duct tie-in works, all other
activities can be carried out while the plant remains in normal operation.

The project schedule is shown in the following table:

Table 5.6. Project Schedule

No.

Job Description:

Estimated completion
time:

Contract signing date:

July 2026

Survey and submission of design plans (all 4 units); Fabrication, supply
of equipment, and transportation of equipment to the construction site
(all 4 units); Construction and installation of independent equipment,
independent of the unit's operating mode:

10 months (from August
2026 to May 2027)

3

Construction, installation, connection, equipment calibration, testing,

60 days (June-July
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reliability testing, commissioning, and acceptance of the first 2 units: 2027)
4 Construction, installation, connection, equipment calibration, testing, 60 days (August-
reliability testing, commissioning, and acceptance of the next 2 units: September 2027)
5 Issuance of PAC before September 30,
2027
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CHUONG 4: PHONG CHAY CHUA CHAY VA GIAM THIEU TAC PONG MOI
TRUONG

4.1 Phong chay chira chay

4.1.1 Téng quan
Hé thdng phong chdy chita chdy cia NMND Quang Ninh dd dugc thiét ké
tuan thu céc tiéu chuin Viét Nam hién hanh ap dung tai thoi diém xay dung
nha may va cac tiéu chuan quéc té co yéu cau cao hon vé phong chay chita
chay. Cho dén nay, cac hé thong van lam viéc binh thuong, 6n dinh va tin cay.
Tir khi vao van hanh dén nay, trong pham vi c4 nha may néi chung va cac khu
vuc dudi 10 noi riéng (noi sé thiét ké, lép dat céc trang thiét bi thuéc Du an
nay) déu chua xay ra chay n6 lam thiét hai dén con nguoi, vat chat.
Trong pham vi du 4n cai tao nang cap nay, cac hé thong thiét bi PCCC dong
bd v6i thiét bi/ hang myc lip méi s& duoc thiét ké va lip dat.

CHAPTER 4: FIRE PREVENTION AND ENVIRONMENTAL IMPACT

MITIGATION

4.1 Fire Prevention and Fighting
4.1.1 Overview

The fire prevention and fighting system of the Quang Ninh Thermal Power
Plant was designed in compliance with current Vietnamese standards
applicable at the time of the plant's construction and international standards
with higher fire prevention and fighting requirements. To date, the systems
have been operating normally, stably, and reliably. Since commissioning, no
fires or explosions causing damage to people or property have occurred
within the plant as a whole, or in the furnace tail areas in particular (where
the equipment for this Project will be designed and installed).

Within the scope of this renovation and upgrade project, fire prevention and
fighting systems synchronized with the newly installed equipment/items will be
designed and installed.

4.1.2 Yéu cau chung vé thiét ké, 1ap dat, van hanh trang thiét bi PCCC
1. Thiét ké

Déi v6i truong hop du an thiét ké cai tao nang cip, cac yéu td sau day s& duoc
xem xét & mdi khu vuc lap dat thiét bi:

- Nguy co tiém an xay ra chay.
- Phan loai va chia vung c6 nguy co chdy trong cac khu vuc khic nhau

- Lua chon giai phap do, bao chay va bao vé, khdng ché dam chay phu hop.
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V& co ban, hé théng phong chay chita chdy s& dugc lya chon chinh xac va

trang bi cac thiét bi chita chdy phu hop.

Phuong &an phong chay chita chay cho tirng khu vuc s€ dugc chon trén co so

tinh toan chi tiét trén:

- Cac thiét bi chita chay co thé sir dung dé cach ly, di chuyén va kiém soat
ngon ltra trong cac khu vuc c6 mirc nguy hi€ém khac nhau.

- Luya chon phuong 4n phu hop dé phat hién, kiém soat va loai bé nguon
nhiét, ngudn lira va cac ngudn chay khac va phu hop véi phuong an chira
chay.

- Du bao phuong an chita chay phu hop trong truong hop chay, nd trong qua
trinh xay dung va lap dat ¢ cac cong trinh.

Hé thong phong chay chita chay trong truong hop xay ra chay, nd s& duoc

diéu khién tu dong dé don gian hoa qué trinh xir 1y. Hé théng canh bao va

chira chdy duoc thiét ké theo dung véi cac tiéu chuan va qui dinh lién quan.

Moi hé thong s& dugc thiét ké dé dap tng yéu cau bao vé d6i twong nguy hiém

riéng. Hé thong phong chay chira chdy cé thé dugc diéu khién van hanh mot

cach dong thoi tai cac vi tri khac nhau khi xay ra chay tai cung mdt thoi diém.

Hé théng canh bao chay duogc thiét ké giéng nhu mot mang ludi va vi vay tai

trung tam diéu khién chinh, cac tin hiéu tir cac vi tri khac nhau duoc nhan tur

hai hudng va trén co s¢ do dé diéu khién céc thiét bi ngoai vi.

4.1.2 General Requirements for the Design, Installation, and Operation of Fire
Protection Equipment

1. Design

For renovation and upgrade projects, the following factors will be considered
in each equipment installation area:

- Potential fire risk.
- Classification and zoning of fire risk areas in different zones.

- Selection of appropriate fire detection, alarm, protection, and fire control
solutions.

Essentially, the fire protection system will be accurately selected and equipped
with appropriate fire extinguishing equipment.

The fire protection plan for each area will be selected based on detailed
calculations on:

- Fire extinguishing equipment that can be used to isolate, move, and control
flames in areas with different levels of danger.
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- Selection of appropriate methods for detecting, controlling, and eliminating
heat sources, ignition sources, and other ignition sources, consistent with the
fire extinguishing plan.

- Predicting appropriate fire fighting plans in case of fire or explosion during
construction and installation at buildings.

The fire protection system will be automatically controlled in case of fire or
explosion to simplify the response process. The fire alarm and extinguishing
system is designed in accordance with relevant standards and regulations.
Each system will be designed to meet the requirements for protecting specific
hazardous objects. The fire protection system can be controlled and operated
simultaneously at different locations when a fire occurs at the same time.

The fire alarm system is designed as a network, and therefore, at the main
control center, signals from different locations are received from two
directions, and based on that, peripheral devices are controlled.
2. ¢ tin c¢dy va hiéu qua ciia hé thong chita chdy
Hé thong phong chay chira chay da duoc lap dat cho Dy an khong c6 nghia 1a
ngan chin va giir tuyét ddi khong xay ra chdy trong qua trinh thyc hién dy an
cai tao nang cap. Trong qué trinh van hanh, c6 thé xay ra cic van dé nao do 1a
1y do gy ra su c¢b ddi voi hé théng, do d6 muc dich ciia hé thong 14 phat hién
nhanh chong va chita chay hi€éu qua. Vi vay nhiém vu quan trong dé dam bao
cac diéu kién an toan trong nha may 1a dam bao tinh tin cdy cho hé thong
phong chdy chita chay.

Cép an toan cua hé thong phong chay chita chay trong cong trinh nay phu

thudc truc tiép vao tinh tin cay cua cac thiét bi canh bao chay va cac thiét bi

chita chay ty dong. Tinh tin cdy cua cac thiét bi s& duoc danh gia dua trén cac
yéu t6 sau:

- He thdng thiét bi dugc thiét ké va lap dat d¢é dam bao rang nguy co xdy ra
chay nd tiém an s& dugc nhan biét, vi tri chay s& dugc xac dinh chinh xac
va canh bao ngay lap tirc dé gitp bao vé cong nhan va nhan vién vin hanh
tranh xa nguy hiém, tai nan va bao vé thiét bi khoi bi pha huy do chay nd &
mitc cao nhit c6 thé.

- Viéc diéu khién va chira chay s€ dugc thuc hién nhanh chong va hi¢u qua
dé giam thiéu thiét hai dén mirc thip nhat c6 thé.

Bén canh d0, cac thiét bi trong hé th6ng canh bao va chita chdy ty dong sé

phai dam bao tinh lau dai, sw on dinh va s& thyc hién moi chirc ning nhur thiét

ké trong thoi gian vin hanh cta hé théng. Thiét bi s& duoc thay thé va sta
chira, don gian hoa cho str dung va van hanh.
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Trong qua trinh thiét ké va lip dat hé thong, thiét bi du phong s& dugc liét ké,
uoc tinh.

Toan bd hé thong s& dugc van hanh dung nhu quy dinh, va bao dudng dinh ky
dé dam bao cac diéu kién khong giy dimg trong qué trinh van hanh. Cac hong
hoc hodc tryc tric cua hé thong s& chi cho phép nim trong giéi han thiét ké va
ché tao.

Viéc lya chon thiét bi va may méc cho hé théng phong chay chita chay nhu
dugc mo ta trong cac yéu ciu chung, va cac thiét bi nay dugc lya chon dua
trén phan tich cac dac diém nhu céc dic diém riéng biét cua tirng khu vuc can
dugc bao vé, clia cac ngudn gay chay, va cac phuong phap phu hop dé khéng
ché ngon lira...trén co s d6 k¥ su tu van chon cac thiét bi phong chay chira
chay phu hop.

Chon lua cac hé thdng phong chdy chira chay khic nhau ciing nhu kiéu
phuong tién, thiét bi, tinh toan kiéu, sb luong thiét bi ciia hé théng cling duoc
xem xét va tinh toan chi tiét dé dép ung tat ca cac dic tinh k¥ thuat yéu cau.

2. Reliability and Effectiveness of the Fire Suppression System

The fire suppression system installed for the Project does not guarantee
absolute fire prevention and control during the renovation and upgrade
process. During operation, various problems may occur that cause system
malfunctions; therefore, the system's purpose is to quickly detect and
effectively extinguish fires. Thus, a crucial task in ensuring safety conditions
within the factory is to guarantee the reliability of the fire suppression system.

The safety level of the fire suppression system in this building directly depends
on the reliability of the fire alarm devices and automatic fire extinguishing
equipment. The reliability of the equipment will be assessed based on the
following factors:

- The system will be designed and installed to ensure that potential fire
hazards are identified, the location of the fire is accurately determined, and
immediate warnings are issued to help protect workers and operators from
danger and accidents, and to protect equipment from fire damage to the
highest possible extent.

- Fire control and extinguishing will be carried out quickly and effectively to
minimize damage.
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In addition, the equipment in the automatic fire alarm and extinguishing
system must ensure longevity, stability, and perform all functions as designed
during the system's operation. Equipment will be replaceable and repairable,
simplified for use and operation.

During the design and installation of the system, backup equipment will be
listed and estimated. The entire system will be operated in accordance with
regulations and regularly maintained to ensure uninterrupted operation.
System failures or malfunctions will be limited to the design and
manufacturing specifications.

The selection of equipment and machinery for the fire protection system is as
described in the general requirements, and this equipment is chosen based on
an analysis of characteristics such as the specific features of each area to be
protected, the sources of fire, and appropriate methods for controlling the
flames...on the basis of which the consulting engineer selects suitable fire
protection equipment.

The selection of different fire protection systems, as well as the type of
equipment, the calculation of the type and quantity of equipment in the system,
is also considered and calculated in detail to meet all required technical
specifications.

3. Lap dat, van hanh va bao dwéng

Trudc va trong qua trinh lap dat, thiét bj duoc thir nghiém phai dap tng tat ca
cac y€u cau vé dac tinh ky thuat.

Viéc lap dat thiét bi phai dugc tién hanh mot cach can than, theo dang thiét ké
da duoc co quan c6 tham quyén vé phong chdy chita chdy giam sat va thim
duyét. Bi€u nay gitp ngan ngura xay ra cac sai sot khong mong muodn. Bén
canh do, trong qua trinh lép dat cac hang muc, bét bude phai tuan thu cac quy
dinh vé an toan phong chng chay no.

Trong giai doan van hanh, thiét bi s& dugc kiém tra va bao dudng dinh ky dé
duy tri va/hodc nang cao kha ndng van hanh, phat hién ra cac tdc dong va
nguyén nhan khong tot tiém 4n cua hé théng phong chay chita chay va céc
thiét bi c6 lién quan mot cach nhanh chéng nham nang cao tinh tin cdy ciia hé
théng.

Céc cong nhan va nhan vién van hanh hé théng phong chdy chita chay sé& duoc
huén luyén va dién tap dinh ky cac phuong an chita chdy khac nhau nhim dam
bdo van hanh an toan va st dung hi¢u qua céc thiét bi trong nha may.

3. Installation, Operation, and Maintenance
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Before and during installation, the equipment must be tested to meet all
technical specifications.

The installation of the equipment must be carried out carefully, strictly
following the design supervised and approved by the competent fire safety
authority. This helps prevent unintended errors. In addition, during the
installation of all items, compliance with fire safety regulations is mandatory.

During the operation phase, the equipment will be inspected and maintained
periodically to maintain and/or improve operational capabilities, quickly
detect potential negative impacts and causes of the fire protection system and
related equipment, thereby enhancing system reliability.

Workers and personnel operating the fire protection system will receive
regular training and drills on various fire fighting scenarios to ensure safe
operation and effective use of the equipment in the factory.

Cic tiéu chuian ap dung cho hé thong chira chay

Tat ca cac yéu cu va qui dinh c6 tinh chat bat budc cia cac co quan cd thim
quyén tai dia phuong (cac qui dinh/luat dinh cta Viét Nam) s& duoc 4p dung
cho Du an.

Tat ca cac tiéu chuin cia Viét Nam vé phong chdng chiy nd cho cac cong
trinh x4y dung duoc sir dung ¢ nhiing noi thich hop. Bén canh d6, ciing c6 thé
sit dung cac tiéu chuan qudc té duoc thira nhan nhu NFPA (M¥), BS (Tiéu
chuan ctia Anh), DIN (Pic), hodc cac tiéu chuan twong duong.

Standards Applicable to Fire Suppression Systems

All mandatory requirements and regulations of local competent authorities
(Vietnamese regulations/laws) will apply to the Project.

All Vietnamese standards on fire prevention and control for construction
projects will be used where appropriate. In addition, internationally
recognized standards such as NFPA (USA), BS (UK standards), DIN
(Germany), or equivalent standards may also be used.

Cac tiéu chuan Viét Nam

- TCVN 33-2006: CAp nudc bén ngoai cac cong trinh xay dung —
Tiéu chuan thiét ké

- TCVN 2622-1995: Phong chay chira chdy cho nha va cong trinh —
Céc yéu cau thiét ké

- TCVN 4513-1998: CAp nudc cho cac cong trinh xay dung - Tiéu

chuén thiét ké
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- TCVN 5040-1990: Thiét bi phong chay va chita chay. Ki hiéu hinh
(1SO 6790-1986) v& dung trén so dd phong chay. Yéu cau k§ thuat.
- TCVN 5738-021: Hé thong bao chay - Yéu cau k¥ thuét

- TCVN 6102-020 (ISO  Phong chay chita chay. Chét chita chay. Bot
7202-1987)

- QCVN 06:2022/BXD:  Quy chuan k¥ thuat qudc gia vé an toan chdy cho
nha va céng trinh

- QCVN 06:2022/BXD  Quy chuan k¥ thuat qudc gia vé an toan chdy cho

va sira d6i 1:2023: nha va cong trinh
- TCVN 6102:2020 (ISO  Phong chay, chira chay-chat chita chay- bot
7202:2018):

- TCVN 6610-1:2014: Cap cach dién bang polyvinyl clorua c6 dién ap
danh dinh dén va bang 450/750V.

- TCVN 6612:2007: Ru6t dan ctia cap cach dién.

- TCVN 7336 — 2021: Phong chay chita chdy - Hé thong Sprinkler tu
dong — Yéu cau thiét ké va lap dat.

- TCVN 7435:2004: Phong chay, chita chay - Binh chira chay xach tay
va xe ddy chita chay.
- TCVN 3890:2023: Phuong tién phong chay va chira chay cho nha va

cong trinh — trang bi, bd tri.

Vietnamese standards

- TCVN 33-2006: Water supply outside buildings — Design
standards

- TCVN 2622-1995: Fire protection for buildings and structures —
Design requirements

- TCVN 4513-1998: Water supply for buildings - Design standards

- TCVN 5040-1990: (ISO Fire protection and firefighting equipment.

6790-1986) Pictorial symbols used on fire protection
diagrams. Technical requirements.

- TCVN 5738-021: Fire alarm systems - Technical requirements

- TCVN 6102-020 (1SO Fire protection and firefighting. Fire

7202-1987) extinguishing agents. Powder

- QCVN 06:2022/BXD: National technical regulations on fire safety for
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buildings and structures
- QCVN 06:2022/BXD National technical regulations on fire safety for

and modifications buildings and structures

1:2023:

- TCVN 6102:2020 (ISO  Fire protection and firefighting - fire
7202:2018): extinguishing agents - powder

- TCVN 6610-1:2014: Polyvinyl chloride insulated cables with nominal
voltage up to and including 450/750V.

- TCVN 6612:2007: Conductor of insulated cable.

- TCVN 7336 — 2021.: Fire protection and firefighting - Automatic
sprinkler systems — Design and installation
requirements.

- TCVN 7435:2004: Fire protection and firefighting - Portable fire
extinguishers and wheeled fire extinguishers.

- TCVN 3890:2023: Fire protection and firefighting equipment for
buildings and structures — equipment and
arrangement.

Cic tiéu chuin NFPA:

NFPA 850: Khuyén nghi phong chay cho nha may dién va tram bién ap cao
thé, Phién ban 2020

NFPA 13: Lap dit hé théng Sprinkler, phién ban 2022.
NFPA 14: Hé thong chita chdy c¢d dinh bang nudc phun suwong, phién ban
20109.

NFPA 15: Hé thong chita chdy c6 dinh bang nudc phun swong, phién ban
2022.

NFPA standards:

NFPA 850: Fire Protection Recommendations for High Voltage Power Plants
and Substations, 2020 Edition

NFPA 13: Sprinkler Installation, 2022 Edition
NFPA 14: Fixed Water Sprinkler Fire Suppression Systems, 2019 Edition

NFPA 15: Fixed Water Sprinkler Fire Suppression Systems, 2022 Edition

Vién Nang lugng/Institute of Energy ~ Trang/page 10/50 :'E



CONG TY CO PHAN NHIET PIEN QUANG NINH
DU AN NANG CAP, CAI TAO HE THONG XU LY KHi THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY

PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report

Chuong 4: Phong chay chira chay/ Chapter 4: Fire Prevention and Fighting

4.1.3

Pénh gia nguy co chay nd trong pham vi Du 4n va giai phap PCCC

Dy 4n cai tao, nang cip hé théng khi thai NMND Quéang Ninh bao gém cac
hang muc chinh sau can phai danh gia nguy co xay ra chdy nd dé co cac bién
phap phong chay, chita chay:

- Khu vyc lap dat bo SCR tai 16 hoi

- Khu vuc lép dat hé théng duy trit va chuan bi, cép chat phan t'ng ammonia
Theo TCVN 2622:1995, khu vuc kho chira NH3 lién quan t6i hé thong SCR
dugc xac dinh c6 hang san xuét F. Khoang cach an toan PCCC ddi véi cac
cong trinh xung quanh can ctr dua trén bac chiu ltra ciia cong trinh. Vi bac
chiu lira (I+1I), khoang cach yéu cau giita cac cong trinh 13 6m (truong hop
kho duogc b tri hé thong bao chay ty dong ¢ dinh).

4.1.3 Fire and Explosion Risk Assessment within the Project Scope and Fire Prevention
and Control Solutions

The Quang Ninh Thermal Power Plant's exhaust gas system renovation and
upgrade project includes the following main items that require fire and
explosion risk assessment to implement fire prevention and control measures:

- Area for installing the SCR unit in the boiler

- Area for installing the ammonia reagent storage, preparation, and supply
system

According to TCVN 2622:1995, the NH3 storage area related to the SCR
system is classified as production class F. The fire safety distance from
surrounding buildings is based on the building's fire resistance rating. For fire
resistance rating (I+11), the required distance between buildings is 6m (in the
case where the storage area is equipped with a fixed automatic fire alarm
system).
1. Nguy co' xay ra chdy nd tai khu vuc 16 hoi/ bd phan hip thu SCR va
giai phap dé xuat
Céc bd SCR ¢ két cdu hinh khdi hdp, vo bao che bang thép & bao 6n (cach
nhiét) phia ngoai pht hop. Thiét bi duoc d trén két cau thép lap dung bo sung
& két ndi vao khung thép hién tai cia phan khéi dudi 10.
Khu vuc lip dit cac bd SCR s& van hanh & nhiét do khoang 350-400°C va ap
sudt (am) khoang - 200 mmH,0. O nhiét do nay, kha ning xay ra chay do NH3
ty bat chay 1 rat thip (nhiét do tu bat chy (autoignition temperature) khi
khong c6 chat xuc tac ciia NH3 rat cao, khoang 850 °C — xem muc & dudi).
Khu vyc nay ciing khong c6 cac trang thiét bi dién c6 kha ning chap, chay
(nhu dong co dién ...) nén nguy co do chap chay dién ciing co thé bi loai trir.
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Tuy nhién, trong quéa trinh van hanh c6 thé xay ra hién tuong tro bay trong
dong khoi, c6 1an cac hat cac-bon chua chay hét, dong trén cac 16p xtic tic bén
trong SCR. Khi tich tu dén mirc d6 nao do, duéi tac dung cua nhiét do dong
khoi cao c6 thé ddn dén chay nd. Néu xay ra chay nd trong b SCR c6 thé din
dén vo bao che cta thiét bi bi thing, rach, dan dén thoat khoi thai va hoi hoa
chit (ammonia) c6 nhiét d6 cao ra méi trudong xung quanh, gy nguy hiém cho
nhan vién van hanh va thiét bi tai khu vuc xung quanh. Van dé nay c6 thé
dugc phong ngira va tranh dugc bang cach dinh ky kiém tra, vé sinh va thay
thé cac 16p xuc tac bén trong bd phan tng SCR.

Dé xuat sir dung cac voi nude chita chay ngoai troi, hé théng dng nudc chira
chay 16p III va céc thiét bi binh chita chay di dong cho khu vuc SCR (twong tu
cac khu vuc khac cua 10 hoi da dugc trang bi). Khu vuc cling s¢ duoc bo tri
dau do nhiét dé cam bién va phat hién chay. Ngoai ra, tai vi tri cac van trén
duong 6ng cAp ammonia tai khu vuc ndy c6 thé xay ra ro ri ammonia vi vay
tai khu vuc nay ciing can lap dat cac dau do phat hién rd ri ammonia.

1. Risk of Fire and Explosion in the Boiler/SCR Absorber Area and
Proposed Solutions

SCRs have a box-shaped structure with a steel casing and suitable external
insulation. The equipment is supported on an additional steel structure and
connected to the existing steel frame of the furnace flue gas.

The area where the SCRs are installed will operate at a temperature of
approximately 350-400°C and a (negative) pressure of approximately -200
mmH20. At this temperature, the likelihood of fire due to spontaneous ignition
of NH3 is very low (the autoignition temperature of NH3 without a catalyst is
very high, approximately 850°C — see section below). This area also does not
have electrical equipment that could short circuit or catch fire (such as
electric motors...), so the risk of electrical short circuits and fires can also be
eliminated.

However, during operation, fly ash may accumulate in the flue gas stream,
containing unburned carbon particles, which can deposit on the catalyst
layers inside the SCR. When this accumulation reaches a certain level, the
high temperature of the flue gas can lead to fire and explosion. If an explosion
occurs in the SCR, it can cause the equipment's casing to rupture, resulting in
the release of high-temperature flue gas and chemical vapors (ammonia) into
the surrounding environment, endangering operating personnel and
equipment in the vicinity. This problem can be prevented and avoided by
periodically inspecting, cleaning, and replacing the catalyst layers inside the
SCR reactor.
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It is recommended to use outdoor fire hydrants, Class Il fire sprinkler

systems, and portable fire extinguishers for the SCR area (similar to other

areas of the boiler already equipped). Heat detectors will also be installed in

the area to sense and detect fires. Additionally, ammonia leaks may occur at

the valves on the ammonia supply pipeline in this area, so ammonia leak

detectors should also be installed in this area.

2. Nguy co xay ra chdy no tai khu vwe du triv va xir 1y chat phan ing
ammonia

bdc tinh vat 1y cia ammonia:

- Cong thtrc hoa hoc: NHs

- Nhiét do chay (Melting temperature): -77,72 °C

- Nhiét do soi (Boiling point): -30,6 °C

- Nhiét d6 tu bat chdy (Autoignition temperature): 850 °C

- Gi6i han nd dué6i (Lower explosive limit): 16%

- Gi6i han nd trén (Higher explosive limit): 25%

NH; khan (dién hinh 1a ammonia 10ng) duoc xép vao loai héa chat doc (toxic),

c6 kha ning gy 6 nhiém manh méi truong, anh hudéng dén stic khoe con

ngudi néu phat tan ra moi truong.

Tinh chdt chdy né ciia NH3

Ban than amoniac khong phai 1a chat dé bat lira va khong duy tri su chay.

Nhiét d6 bit chdy ctia NHz kh& cao: 650° C khi c6 mit cua xc tac sat, va

850 °C (1562°F) khi khong c6 chét xtc tac. O nhiét do nay, hoi amoniac c6 thé

tao hon hop nd véi khong khi khi ndng d6 amoniac trong hdn hop 1a 16-28%.

Khi amoniac tiép xuc voi thiy ngan, cac halogen, bac oxit, hypoclorit ciing ¢6

thé tao ra cac hop chét gay no.

Céc binh chua va béc hoi ammonia tai khu vurc chuan bi héa chat cua hé thong

SCR c6 thé tiém an nguy co n6, do hoa chat cao gay nguy hiém cho nhan vién

van hanh va thiét bi tai khu vuc xung quanh Vi vy, tit ca cac trang, thiét bi

chira va van chuyen, xur ly ammonia s& déu phai dugc thiét ké, ché tao tuan thu

céc tiéu chuan va quy dinh lién quan vé thiét bi ap luc, thiét bj chtra hoa chit.

trong khu vuc cling lap dat hé thong dau do phat hién do hoa chat dé nhan vién

van hanh kip thoi phat hién va c6 bién phap xur 1y.

V& mat PCCC, dé xuét sir dung hé thong dau do nhiét, do khoi & bao chay tu

dong; hé thong phun nuée chita chay tu dong; cac voi nude chita chay ngoai
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troi, trong nha va hé thong éng nudc chita chay 16p III cho khu vuc chuan bi
hoa chat cta hé thong SCR. Thiét b chita chay luu dong ciling duogc trang bi.

2. Risk of Fire and Explosion in the Storage and Handling Area of
Ammonia Reactants

Physical Properties of Ammonia:

- Chemical Formula: NH3

- Melting Temperature: -77.72 °C

- Boiling Point: -30.6 °C

- Autoignition Temperature: 850 °C

- Lower Explosive Limit: 16%

- Higher Explosive Limit: 25%

Anhydrous NH3 (typically liquid ammonia) is classified as a toxic chemical,

capable of causing severe environmental pollution and affecting human health
if released into the environment.

Flammability of NH3

Ammonia itself is not easily flammable and does not sustain combustion. The
ignition temperature of NH3 is quite high: 650 °C in the presence of an iron
catalyst, and 850 °C (1562 °F) without a catalyst. At this temperature,
ammonia vapor can form explosive mixtures with air when the ammonia
concentration in the mixture is 16-28%. When ammonia comes into contact
with mercury, halogens, silver oxide, and hypochlorite, it can also form
explosive compounds.

Ammonia storage and vaporization tanks in the chemical preparation area of
the SCR system pose a high risk of explosion and chemical leakage,
endangering operating personnel and equipment in the surrounding area.
Therefore, all equipment for storing, transporting, and handling ammonia
must be designed and manufactured in compliance with relevant standards
and regulations on pressure vessels and chemical storage equipment. A
chemical leak detection system should also be installed in the area to allow
operating personnel to promptly detect and take corrective measures.

Regarding fire safety, it is proposed to use an automatic heat detector, smoke
detector, and fire alarm system; and an automatic sprinkler system. Outdoor
and indoor fire hydrants and Class Ill fire water piping for the chemical
preparation area of the SCR system are provided. Mobile fire fighting
equipment is also installed.
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4.1.4 Céc giai phap k¥ thuét cu thé vé PCCC

Trong pham vi cic hang muc cai tao va nang cap, cac thiét bi phong chay chira
chay sau day s€ duoc lap dat:

Hé thdng nhan biét (dau do nhiét, khéi) va canh bao chay tu dong, bang tay
(chudng, nut bam).

Heé thdng voi (hong) nude chita chay trong nha va ngoai troi
Hé théng phun nuéc chita chay tu dong.

CAc thiét bi chita chay luu dong: Bot ABC va binh chita chay st dung CO2
(xach tay va xe day).

4.1.4 Specific Technical Solutions for Fire Prevention and Fighting

Within the scope of renovation and upgrading projects, the following fire
prevention and fighting equipment will be installed:

Automatic and manual fire detection and alarm systems (heat and smoke
detectors, bells, push buttons).

Indoor and outdoor fire hydrants.
Automatic fire sprinkler system.

Mobile fire extinguishing equipment: ABC powder and CO2 fire

extinguishers (portable and trolley-mounted).
1. Khu vue lidp dit b SCR
Khu vuc lép dat bd SCR duoc thiét ké cac hé théng sau:

Hé thong dau do nhiét va canh bao chay: Hé théng nay s& dugc két ndi véi
tir diéu khién hé théng PCCC cua nha mdy, khi phat hién ra tin hiéu chay,
hé thong nay s& canh bao dé cong nhan van hanh dua ra cic giai phap
PCCC kip thoi.

Hé thong duong ong cung cip nude chita chay dén cac voi (hong) nudc
chita chdy dugc thiét ké phu hop tai cic san thao tac dam bao tuan thu theo
TCVN. Nuéc chita chay cho khu vire SCR sé& dugc trich tir hé thong duong
6ng nuéc ciru hoéa chung ctia nha may & khu vuc 16 hoi hién hiru.

Hé thong cac binh chita chiay CO, xach tay: Tai khu vuc SCR s& b tri cac
binh chita chay xéach tay v&i s6 lwong va khoang cach phi hop va tuan theo
TCVN.

1. SCR Installation Area

The SCR installation area is designed with the following systems:
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Heat detector and fire alarm system: This system will be connected to the
factory's fire protection system control panel. Upon detecting a fire signal,
this system will alert the operators to take timely fire prevention and
control measures.

Fire water supply piping system to fire hydrants (outlets) designed
appropriately at the operating floors, ensuring compliance with Vietnamese
standards (TCVN). Fire water for the SCR area will be drawn from the
factory's general fire water piping system in the existing boiler area.

- Portable CO2 fire extinguishers: Portable fire extinguishers will be placed
in the SCR area in appropriate numbers and spacing, complying with
Vietnamese standards (TCVN).

2. Khu vuee dur trir va xir Iy chat phan 'ng Ammonia

Qua phan tich nguy co chay nd cta khu vyuc du trit va xtr Iy chat phan tng
ammonia & trén, TVTK dé xuat cac bién phap phong chay chita chay nhu sau:

Hé théng bao chay tu dong
Hé théng canh bao chay ty dong s& bao gdbm cac thanh phan co ban sau:

+ Tu canh bao chay trung tdm; (Tu nay lip dit riéng cho khu vue, két ndi
véi ti canh bao chdy trung tdm ctia nha may)

+ Cac dau do canh bao chay tu dong (do nhiét, do khoi);

+ Hop nut 4n canh bao chay;

+ Phu kién

+ Ngudn dién.

Hé théng dau do gdm do nhiét va khoéi va cac nat canh bao chay s& duoc

thiét ké tuan theo tiéu chudan TCVN 5738:2021. Chon day dan va cép cho

hé théng canh bao ty dong phai tuan theo cac tiéu chuan TCVN 6610-

1:2014 va TCVN 6612:2007, dac tinh k¥ thudt cta cac ti€u chuin nay va

hudng dan k¥ thuat cho tung loai thiét bi (muc do, day dan tin hiéu, hop

dau day, dc quy, v...v) hodc cac tiéu chuan nudc ngoai.

Lap dit hé théng chita chay tu dong (Automatic Sprinkler System): Hé

thong nay dugc thiét ké mang ludi cac voi phun bd tri xung quanh thiét bi

dugc bao vé chay. Nude ap luc dugc dan truc tiép dén mang ludi théng qua

mdt tap hop cac van deluge tir mang luéi duong ong, danh riéng cho hé

théng phun. Céc van deluge s& hoat dong do giam ap luc cua khi nén. Hé

théng duoc cai dat dé giam thiét hai cho thiét bi trong truong hop hoa hoan

va béo vé cho cac thiét bi chéng lai thiét hai tir birc xa nhiét. Nudc cép cho
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hé thng chita chay tu dong s& duoc trich tir duong nude ciru hoa hién tai
ctia nha may. Khoang cach cac dau phun sé& duoc thiét ké theo TCVN.

- Hé théng cac binh ctru hoa di dong (Portable fire Extinguisher): Cac binh
ctru hoa xach tay va di dong s& dugc bd tri voi s6 lwong va khoang cach
phu hop tudn theo TCVN.

- Hé thong cac dau bao ro ri khi a-mé-ni-dc (NHa).

2. Ammonia Reagent Storage and Processing Area

Based on the fire and explosion risk analysis of the ammonia reagent storage
and processing area above, the design team proposes the following fire
prevention and firefighting measures:

- Automatic Fire Alarm System
The automatic fire alarm system will include the following basic components:

[J Central fire alarm control panel; (This panel is installed separately for the
area, connected to the plant's central fire alarm control panel)

[J Automatic fire alarm detectors (heat detectors, smoke detectors);
[J Fire alarm push button box;

[J Accessories

[ Power supply.

- The detector system, including heat and smoke detectors, and fire alarm
buttons will be designed in accordance with TCVN 5738:2021 standard. The
selection of wiring and cables for the automatic alarm system must comply
with TCVN 6610-1:2014 and TCVN 6612:2007 standards, the technical
specifications of these standards, and the technical guidelines for each type of
equipment (level, signal wires, junction boxes, batteries, etc.) or foreign
standards.

- Installation of an Automatic Sprinkler System: This system is designed with a
network of sprinklers arranged around the equipment being protected from
fire. Pressurized water is supplied directly to the network through a set of
deluge valves from the pipeline network, dedicated to the sprinkler system.
The deluge valves will operate due to the reduction in compressed air
pressure. The system is installed to minimize damage to equipment in case of
fire and protect equipment against damage from thermal radiation. Water for
the automatic sprinkler system will be drawn from the plant's existing fire
water supply. - The spacing of the sprinkler heads will be designed according
to Vietnamese standards (TCVN).
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- Portable fire extinguisher system: Portable and mobile fire extinguishers will
be arranged in appropriate numbers and spacing in accordance with
Vietnamese standards (TCVN).

- Ammonia (NH3) gas leak detector system.

3.

Ta bién tin (Container)
Tu bién tan (Container) du kién cho nhiing quat khoéi cia NMND Quang
Ninh s& gdm cac ti dién, tu bién tan, hé thong cap cap ngudn, hé thong cap
diéu khién, hé thong thong gi6, diéu hoa lam mat...Can ct vao vi tri du kién
dat ti bién tan, tinh chit va muc dich st dung theo cac ti€u chuén, quy
chuan vé PCCC cho cong trinh. Khu vuc va ta bién tan s& duoc trang bi va
lap dat cac hé thong sau:
Hé thong dau do nhiét va canh bao chay: Hé thong nay s& duoc két nbi véi
tir diéu khién hé thong PCCC ctia nha may, khi phat hién ra tin hiéu chay,
hé théng nay s& canh bao dé cong nhan van hanh dua ra cic giai phap
PCCC kip thoi.
Hé thong cac binh chita chdy CO2 xéch tay: Tai khu vuc va ti bién tan s&
bd tri cac binh chita chay xach tay v6i s6 lugng va khoang cach phu hop va
tuan theo TCVN.
Heé thdng chita chay ty dong khi FM200 va binh FM200;
Hé théng dén chi dan thoat nan, chiéu sang su cd
Hé thdng dudng éng cung cdp nudc chita chay dén cac voi (hong) nudc
chita chay dugc thiét ké phu hop tai cac san thao tac dam bao tuan tha theo
TCVN (Hé thdng nay sé& sir dung hé thong hién hiru ciia nha may).

Bang 4.1.1 - Danh sach khu vuc lcfp dat thiét bi PCCC

ST

Khu vuc

Hé thdng chita chay Hé thdng do, bao chay tu dong Binh
chira
chay

di
dong
Pau | Vi Tru |Pau |Pau |Chubng | NGt | Pau
Phun | (hong) | nudc | do do béo bao
nudC | nudc chira | nhiét | khoi ro ri
tu chira chay khi
dong | chay ngoai NH3
trong troi
nha
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1 | Khu vuc bd X X X X
SCR tai 10
hoi

X

2 Khu kho chtra X X X X X X X
va chuan bij,
cap ammonia

3 | Tabién tan X X X X X

3. Inverter Cabinet (Container)

- The inverter cabinet (container) for the smoke fans of the Quang Ninh
Thermal Power Plant will include electrical cabinets, inverter cabinets, power
supply cabling system, control cabling system, ventilation system, air
conditioning system, etc. Based on the planned location of the inverter
cabinet, the nature and purpose of use according to fire safety standards and
regulations for the project, the area and inverter cabinet will be equipped with

the following systems:

- Heat detector and fire alarm system: This system will be connected to the
plant's fire safety system control panel. Upon detecting a fire signal, this

system will alert the operators to take timely fire safety measures.

- Portable CO2 fire extinguisher system: Portable fire extinguishers will be
placed in the area and inverter cabinet in appropriate numbers and spacing,

complying with Vietnamese standards (TCVN).

- Automatic FM200 gas fire extinguishing system and FM200 extinguishers;

- Emergency exit sign system and emergency lighting

- Firefighting water supply piping system to fire hydrants (outlets) designed
appropriately at the operating floors, ensuring compliance with Vietnamese
standards (TCVN) (This system will utilize the factory's existing system).

Table 4.1.1 - List of areas for fire protection equipment installation

No. | Area Fire extinguishing system Automatic fire detection and alarm system | Porta
ble
fire
extin
guish
er

Autom | Indoor | Outdo | Tempe | Smok | Bell Indicat | NH3
atic fire or fire | rature |e or gas
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Water | hydrants | hydran | probe | detec button | leak
Sprink ts tor detect
ler or
1 SCR unit area in X X X X X
the boiler
2 Ammonia X X X X X X X X
storage and
preparation
area
3 Variable X X X X X X
frequency
converter
cabinet

3. Tinh toan luu lwgng nwéc chira chay

Theo TCVN 7336:2021, cudng d6 phun tdi thiéu di véi khu vuc kho chira
amoniac 1a 0,5 I/s.m2. V&i dién tich khu vuc kho b tri cac dau phun tu dong
sprinkler khoang 300 m?, luu lugng nude can dé chita chay bang:

0,5 x 300 = 150 I/s = 540 m?/h.

Theo thiét ké, 2 bom dién va bom diezen ciia nha may déu c6 ning suit van
hanh 1a 600 m%/h/bom. Do d6, diéu nay dap Gmg yéu cau chita chay cho hé
thdng sprinkler.

Bén canh d6, 2 bé nudc ciru hoa co dung tich 4000 m3/bé co thé dap tng cong
tac chira chay trong it nhat 3 gid nhu yéu cau theo QCVN 06:2022.

Hién tai, cac thiét bi hién hitu trong hé théng van hanh binh thuong.

3. Calculation of Firefighting Water Flow Rate

According to TCVN 7336:2021, the minimum spray intensity for the ammonia
storage area is 0.5 I/s.m2. With a storage area of approximately 300 m2 where
automatic sprinkler heads are installed, the required water flow rate for
firefighting is:

0.5 x 300 = 150 I/s = 540 m3/h.

According to the design, the plant's two electric and diesel pumps each have
an operating capacity of 600 m3/h/pump. Therefore, this meets the firefighting
requirements for the sprinkler system.

In addition, the two fire water tanks with a capacity of 4000 m3/tank can meet
the firefighting requirements for at least 3 hours as required by QCVN
06:2022.

Currently, the existing equipment in the system is operating normally.
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4.2 Giam thiéu tic dong mdi truong
421 Trong giai doan thi cong xay dung
Cong tac thi cong cta dy 4n nay bao gdm céc cong viée chi yéu sau:

- Thay thé toan bd 16 may bién ap chinh luu thudng bang may bién ap
chinh luu cao tan ¢ dién ap 1am viée 13 83*2 kV (trén 1 t6 may). Thay
thé, cai tao tat ca ban cuc léng, cuc phong, thanh do, buaa go, st cach
dién trong truong loc bui béng loai tot hon cho tit ca cac truong loc bui
cua ESP dé dat hi¢u suét t6i thiéu 99,92%.

- Cong tac cai tao, nang cap bo FGD khir SO, dat hiéu suat > 92% : Lap
méi khay phan phdi khoi, cac vanh chin khoi va thay thé bo khir 4m
trong thap hap thuy.

- Cong tac lap dat bo sung bo SCR khir NOx (véi hiéu suét khir dat 88%)
tai phan duong khéi dudi 10: 1ap dung két cdu d& bo sung, lap dat bd
SCR, lap dat hé thong bon bé chira/bom cép dung dich khir (amonia).

- (Cong tac lép dat trang thiét bi dién, C&I lién quan cho cac hé théng
thiét bi trén.

- C6ng t4c can chinh, thir nghiém sau khi lap dat; chay thir - hiéu chinh;
thi nghiém thong s6 bao hanh.

Trong giai doan nay, vdi cac hoat dong thi cong néu trén, cac tac dong gay ra
do hoat dong thi cong, cai tao cac thiét bj chi gi61 han trong khu vuc thi cong
xay dung ctia nha may. Déi tugng bi tic dong cha yéu 13 cong nhan vién van
hanh cua nha may va khu vuc thi cong trén cong trudng.
Pham vi tdc dong rong hon dén moi truong bén ngoai va khu dan cu chi la
hoat dong van chuyén thiét bi va nguyén vat li€u trong qua trinh xay dung.

4.2 Environmental Impact Mitigation

4.2.1 During the Construction Phase
The construction work for this project includes the following main tasks:

- Replacing all 16 conventional rectifier transformers with high-frequency
rectifier transformers with an operating voltage of 83+2 kV (per unit).
Replacing and upgrading all collector plates, discharge plates, support bars,
hammers, and insulators in the dust collectors of the ESP with better quality
materials to achieve a minimum efficiency of 99.92%.

- Upgrading and improving the SO2 removal FGD to achieve an efficiency of
> 92%: Installing new smoke distribution trays, smoke baffles, and replacing
the dehumidifier in the absorption tower.
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4.2.2

- Installation of additional SCR (Solution Control Unit) for NOx removal (with
a removal efficiency of 88%) at the furnace tail flue: erection of additional
support structures, installation of the SCR, installation of the storage/pumping
system for the ammonia removal solution.

- Installation of related electrical and C&I equipment for the above systems.

- Post-installation adjustment and testing; commissioning and calibration;
warranty parameter testing.

During this phase, with the above construction activities, the impacts caused
by the construction and equipment renovation activities are limited to the
plant's construction area. The main affected parties are the plant's operating
personnel and the construction site area.

The broader impact on the external environment and residential areas is
limited to the transportation of equipment and materials during construction.
Trong giai doan van hanh

V&1 muc ti€u cua dy an 1a cai tao nang cép hé théng xu ly moi truong cua nha
may, do d6 cac tac dong dén moi truong trong giai doan hoat dong cta nha
may chu yéu 1a céc tac dong tich cuc dbi voi mdi truong nhd tai lugng thai cac
chat 6 nhiém trong khoi thai sau qua trinh xtr Iy Bui, NOx va SO giam hon
dang ké so véi hién nay. Gia tri phat thai ciia Bui, NOx va SO trudc va sau xir
1y dugc thé hién trong bang sau:

Bdng 4.1 — Gia trj phat thdi truéc va sau xu ly

TT | Chét Trudc nang cap Sau nang cap QCVN QCVN
OO | Hieu | Giatrithai | Hieu | Giatritha ézﬂz\lo&gT’ 19:2024
MIEM | sudt | (mo/Nmd) | sudt | (mg/Nmd) (mg/Nm®)
. \ (kp=0,85;
khi Khur V=06
(%) (%) v=00)
(mg/Nm?)
1 Bui 99,1 <400 > 99,92 <10 102 20
2 NOx - <1000 > 88% <120 510 120
3 | SO, - 150 >92% <120 255 120

4.2.2 During the Operation Phase

With the project's objective being to renovate and upgrade the plant's
environmental treatment system, the environmental impacts during the plant's
operation phase are primarily positive, due to a significant reduction in the
emission load of pollutants in the flue gas after treatment of Dust, NOx, and
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SO2 compared to the current levels. The emission values of Dust, NOx, and

SO2 before and after treatment are shown in the following table:

Table 4.1 — Emission values before and after treatment

No. | Pollut Before the upgrade After the upgrade QCVN QCVN
ants Reducti Value Reducti Value 2|32‘|:'i|0|\(/|)?r/ 19:2023
on (mg/Nm®) on (mg/Nm®) (0=0.85- (mg/Nm®)
efficienc efficienc (kp:0,6 ’
Y (%) Y (%) v=06)
(mg/Nm®)
1 PM 99,1 <400 299,92 <10 102 20
2 NOXx - <1000 >88% <120 510 120
3 SO, - 150 >92% <120 255 120

Tuy nhién, cling s& c6 mot sd tac dong phat sinh trong giai doan hoat dong sau

khi thuc hi¢n nang cép, cai tao, cu thé nhu sau:

- Do sir dung chat khtr 12 NHs cho hé thong xtr Iy NOx SRC nén c6 thé phat
sinh chat thai nguy hai 13 amoniac trong qu4 trinh van chuyén, luu chua tai
nha may. Du kién ammoniac dugc mua & trong nude va van chuyén dén
nha may bang 0 to.

- Ngoai ra, do ting hiéu suat xi 1y SO2 ctia FGD nén s& gia ting lugng chat
thai ran tuong ng.

Cung v6i viéc cdi tao, nang cép va lép dat, ddu ndi cac hé théng moi1 vao hé

théng hién tai ciia nha may, cac h¢ théng kiém soat hoat dong an toan cua cac

thiét bi méi cling sé dugc bo sung va dong bd vao hé thong di€u khién hién co
cua nha may nham dat dugc muc ti€u van hanh nha may an toan va hiéu qua.

Véi cac tdc dong dugc du bdo ¢ trén, cac bién phép giam thiéu cho cac tac

dong nay duoc tap trung cha yéu vao giai doan thi cong xay dung va dugc dé

xuat cu thé trong bang sau.

However, some impacts will also arise during the operational phase after the

upgrade and renovation, specifically as follows:

- Due to the use of NH3 as a reducing agent for the SRC NOx treatment
system, hazardous waste, specifically ammonia, may be generated during
transportation and storage at the plant. Ammonia is expected to be purchased
domestically and transported to the plant by truck.

- In addition, the increased SO2 treatment efficiency of the FGD will lead to a
corresponding increase in solid waste.
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PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL
POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report
Chuong 4: Phong chay chira chay/ Chapter 4: Fire Prevention and Fighting
Along with the renovation, upgrading, and installation and connection of new
systems to the plant's existing system, safety control systems for the new

equipment will also be added and synchronized with the plant's existing
control system to achieve the goal of safe and efficient plant operation.

With the above-mentioned impacts, mitigation measures will focus primarily
on the construction phase and are specifically proposed in the following table.
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Chuong 4: Phong chay chira chay/ Chapter 4: Fire Prevention and Fighting

Badng 4.1: Cdc tdc ddng va bién phdp gidm thiéu twong iing véi cac hoat déng cia di dn

STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu

I |Giai doan thi cong xay dung

1 |Hoat dong van chuyén Phat sinh bui va khi thai + Xay dung va ban hanh cac quy dinh vé hoat dong
nguyén vat li¢u va thi€t bi | Ngudn: hoat dong ciia cac phuong tién cua phuong tién giao thong van tai phuc vu du
cua dy dn van chuyén va hoat dong boc dd an.

nguyén, vat li¢u va thiét bi. + Thuyc hién kiém tra va giam sat cac quy dinh cu
thé:

+ Tac dong: gay 6 nhiém mdi trudong
khong khi. + Kiém tra va giam sat cac phuong tién du tidu

+ Pham vi: doc tuyén dudng van chuan quy dinh méi dugc dua vao luu thong.

chuyén, khu vuc bdc dd va tap két + Cac xe chd vat li€u phai che bat kin va rira xe
nguyén vat li¢u, thiét bi. trudce khi ra khéi cong trudong.

+ Doi twong: nguoi dan séng doc tuyén | + Xe tai chd dang tai trong quy dinh.
duong van chuyén, cong nhan vién

e o + Quy dinh vé téc d6 xe chay qua khu vic dan cu.
lam viéc trong nha may.

+ Che chén khu vyc thi cong, khu vuc tap két
nguyén vat lidu bang cac vat liéu phu hop (tim
nhua, vai bat, luéi min...).

+ Kiém tra viéc b6 sung cac bién bao va hudng dan
giao thong ¢ nhitng vi tri can thiét trén cong
truong va nhirng vi tri c6 kha nang phat sinh un
tac, tai nan giao thong.

+ Phun nudc doc céc tuyén dudong van chuyén va
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STT | Cac hoat dong ciia dy an

Cac tac dong

Bién phap giam thiéu

khu vuc boc d& vat liéu xay dung.

Tiéng On va rung chan

+ Nguon: cac phuong tién van chuyén,
boc do

+ Pham vi: doc cac tuyén duong van
chuyén

+ D041 tugng: nguoi dan 2 bén duong
cua cac tuyén duong van chuyén, cong
nhan cong truong.

Ngoai cac quy dinh ddi v6i phuong tién giao
thong va khu vyc cong truong nhu néu & trén,
mot s6 quy dinh cu thé ddi véi thiét bi thi cong
s& duoc bo sung nhu.

Quy dinh thoi gian boc d& thiét bi.

Lua chon phuong tién va thiét bi boc d& phu hop
nham han ché phat sinh tiéng 6n.

Quy dinh d6i twong lao dong khong phai 13 phu
nir c6 thai, tré em hoac nhitng nguoi bi bénh tim
mach, huyét 4p lam cong tac ddm nén, nghién
tron bé tong, 1ai xe tai trong 16n, hodc lam & cac
khu vire phat sinh tiéng on va rung chan 16n.

Gia tang luu luong giao thong duong bo
trong khu vuc
+ Ngudn: hoat dong van chuyén cac
nguyeén, vat li¢u va thiét bi trong nudc.
+ Tac dong: tiém 4n cac nguy co tic
nghén va tai nan giao thong dac biét 1a
cac doan duong két noi.

+ Pham vi: trén dudng va 2 bén duong

Céc phuong tién van tai phai duoc kiém dinh du
tiéu chuan méi duoc luu thong.

Lén ké hoach va cong bd ké hoach van chuyén
nguyén vat liéu cho co quan chirc nang va chinh
quyén dia phuong.

Phéi hop véi chinh quyén dia phuong lap dat
bién bao, phan ludng giao thong hop ly.

Vi tri nga r€ ¢6 mat do giao thong dong, co6 nguy
co cao 4ch tic giao thong s& bd tri luc lwong didu
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STT

Cac hoat dong ctia du an

Cac tac dong

Bién phap giam thiéu

cua tuyén duong van chuyén.

+ Ddi twong: dan cu trong khu vire

phéi giao thong.

Tang luu lugng giao thong dudng thuy

+ Ngudn: hoat dong van chuyén cac
thiét bi nhap khau tir cang

+ Téac dong: tiém an cic nguy co va
cham, ddm tau trong qua trinh van
chuyén gay cac su ¢6 moi truong nhu
tran dau, ...

+ Pham vi: Doc tuyén dudng thiy van
chuyén.

+ Doi twong: Mai truong nudc mat
trong khu vuc

Céc phuong tién van tai phai duoc kiém dinh du
tiéu chuan méi duoc luu thong.

Lén ké hoach va cong bd ké hoach véan chuyén
nguyén vat liéu phuc vu cai tao dén cang cuia nha
may cho co quan chirc nang.

Phéi hop véi co quan chirc ning lap dat bién bao,
phan ludng hop 1y.

Thao d& cac hé thong hién
c6 dé 1ap dat két cAu thép
va cac thiét bj cong nghé.

Bui, khi thai

+ Ngudn: cac thiét bi khoan cat, dap pha
cong trinh, thiét bi.

+ Pham vi: cuc bd tai khu vuc pha do

+ Ddi tugng: céng nhan lao dong

Str dung phuong tién, thiét bj d3 qua kiém dinh.

Bao che va phan 1ap khu vuc cong truong bang
cac vat liéu phu hop.

Thuc hién thu don gon gang, quét sach nhirng vat
liéu roi vai.

Trang bi bao hd lao dong.

Tiéng 6n

Str dung phuong tién, may moc thi cong da qua

Vién Nang lugng/Institue of Energy

Trang/page 27/50

pIE

" LU




CONG TY CO PHAN NHIET PIEN QUANG NINH

DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY
PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu
+ Nguén: hoat dong khoan, cit, dap, pha ki€m dinh.
+ Pham vi: cyc bg tai khu vuc pha do Trang bi bao ho lao dong.
+ Ddi tugng: cong nhan lao dong
An toan lao dong Str dung nhitng céng nhan di qua dao tao vé van
g g cong q
n Nguén: khi van hanh céc thiét bi hanh an toan cua cac thiét bi st dung.
khoan, cat, ... Trang bi bao ho lao dong.
+ Pham vi: cuc b tai khu vuc pha do Sép xép thoi gian thi cong hop 1y.
+ Pdi tugng: cong nhan lao dong
Cac vat liéu pha d& nhu cAu kién sat, thép | + Thu gom dé tai ché hodc tai st dung.
(hinh, tam, ....). Nhitng vat 1i€u con sot lai s€ thué don vi c6 churc
nang dé xu 1y.
3 |Cong tac thi cong xay Bui: Bao che va phan 1ap khu vuc cong truong bang
d}rng (d,éo mong, do bé + Ngudn: hoat dong dio dip. cac vat liéu phu hop.
tong mong) + Téc dong: 6 nhiém méi truong khong Phun nuéc dé giam byi ¢ nhitng vi tri c6 bé mat
khi thoang khong dugc bao che phat sinh bui.
+ Pham vi: Cuc bd tai khu vuc cong Céc xe chd vat liéu phai che bat kin va rura xe
truong trudce khi ra khéi cong trudng.
+ Déi tuong: Cong nhan xay dung trén Quy dinh téc do clia phuong tién van tai trén
cong truong. duong, khu dan cu va khu vuc cong truong.
Thuc hién thu don gon gang, quét sach nhirng vat
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu

liéu roi vai trén bé mat khu vyc cong truong va
tuyén duong van chuyén.

+ Bao che khu vuc chtra vat liéu xay dung.

Khi thai SOx, NOx, CO, VOC: + Su dung phuong ti¢n, may moc thi cong da qua
+ Ngudn: do hoat dong cta cac thiét b kiém dinh
trén cong truong, thi€t bi khoan, dong | + Dinh ky bao dudng phuong tién, thiét bi
coc

+ Xe tai chd ding tai trong quy dinh.
+ Téac dong: anh hudng dén strc khoe va

+ Trang bi day du thiét bi bao ho lao dong bao gdm
an toan lao dong

ca mat na chéng bui ¢ nhitng khu vuc co néng do
+ Pham vi: khu vuc cong truong xay bui va khi doc cao.
dung.

+ DOo1 tuong chiu tac dong: cong nhan
nha may va cong nhan lam viéc trén

cong truong.
Tiéng 6n va rung chan: + St dung phuong tién, may moc thi. cong da qua
+ Nguon: céc thiét bi xay dung trén kiém dinh.
cong truong. bao gobm may khoan, + Pinh ky kiém tra va bao dudng thiét bi.
mf::y xtic, thiét bi khoan, dong coc, mat + B tri thoi gian thi cong phu hop.
cat.

+ Luya chon phuong tién va dung cu dam nén,
khoan cét phu hop véi timg khu vuc thi cong,
loai thiét bi c¢6 ché do giam xoc.

+ Téc dong: anh huéng dén thinh lyc,
strc khée cua nguoi lao dong.
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STT

Cac hoat dong ctia du an

Cac tac dong

Bién phap giam thiéu

+ Pham vi: cyc b trén cong truong.

+ D01 tugng: cong nhan lam viéc trén
cong truong.

Trang bi nut tai va ging tay chong rung cho
nhiing lao dong van hanh thiét bi c6 4 6n va
rung 16n.

Khong str dung lao dong la phu nir ¢6 thai, tré
em hodc nhirng nguoi bi bénh tim mach, huyét
ap 1am viéc & cac khu vuc phat sinh tiéng 6n va
rung chan 16n.

Nudc thai xay dung:

+ Ngudn: do hoat dong tron bé téng trén
cong truong phuc vu xay mong cac tru
do.

+ Tac dong:

(i) gdy 6 nhiém ngudn nudc
(ii) tic nghén hé thong thoat nudc
mua trong khu vuc nha may

+ Khbi luong: khong nhiéu

+ Pdi tugng: mdi trudng nude, dat xung
quanh khu vuc cong trudong xay dung

Thu gom, xir Iy trude khi thai vao hé théng cong
thai chung ctia nha may.

Thu gom, quét don cac vat li€u roi vai tai cac
khu vuc thi cong xay dyng nham han ché luong
chat thai ran cudn troi vao hé théng cong, ranh.

Chat thai nguy hai
+ Tac dong: 6 nhiém moi trudng khong
khi, dat, nudc

+ Gidm t0i da stra chira xe tdi va mdy moc ngay tai

khu vyc cong truong.

+ Trang bi thung chira chit thai nguy hai trén cong
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu

+ Pham vi: Cyc bd trén cong truong truong theo quy dinh.

+ Dbi tugng: mdi trudong dat, nudc, + Thu gom vao noi quy dinh cting v&i chat thai
khong khi va cong nhan tai khu vuc nguy hai 9133 nha may d€ don vi c6 chuc nang
cong trudng. véan chuyén di xur ly.

Chat thai ran xay dung + Thu gom va phan loai d¢é tai ché hodc tai sir

+ Ngudn: cac vat liéu xdy dung thira, roi dung.
vai, gidy, thung gb boc thiét bi, gié + Phan con lai thu gom vao noi quy dinh cung véi
lau, manh vyn sat, thép tir qua trinh chit thai rin cta nha may dé don vi c6 chtic
thao do thiét bi, thiét bi cti thao do, nang van chuyén di xu ly.
chat thai sinh hoat ctia cong nhan xay
dung ...

+ Tac dong:

(i) 6 nhiém moi truong khong khi do
mui, phat tan bui, chiém dung dién
tich cong truong

(ii) 6 nhiém moi trudng nude

(iii) tac nghén h¢ thdng thoat nudc cua
nha may

(iv) anh huéng dén my quan khu vuc
cong truong

+ Pham vi: cyc b trén cong truong

Vién Nang lugng/Institue of Energy Trang/page 31/50 :’E



CONG TY CO PHAN NHIET PIEN QUANG NINH

DU AN NANG CAP, CAI TAO HE THONG XU LY KHI THAI NHA MAY NHIET PIEN QUANG NINH
QUANG NINH THERMAL POWER JOINT STOCK COMPANY
PROJECT TO UPGRADE AND RENOVATE THE FLUE GAS TREATMENT SYSTEM OF QUANG NINH THERMAL POWER PLANT

Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report

Chuong 4: Phong chay chira chay/ Chapter 4: Fire Prevention and Fighting

STT | Cac hoat dong ciia dy an

Cac tac dong

Bién phap giam thiéu

+ Pdi tuong:

(1) cong nhan lam viéc trén cong
truong.

(ii) hé théng thoat nudc ctia nha may.

4 |Lap dat cac thiét bi, hé
théng dng dan, bon, bé
chtra

An toan lao dong cua cong nhan

+ Nguén:

(i) hoat dong lap dat céac thiét bi trén
cao;

(i) 1am viéc trong diéu kién thoi tiét
ngoai troi

(iii) lam viéc tai cac khu vuc chat hep.

(iv) 1am viéc v6i hoa chat ammoniac.
Pham vi: tai cac khu vuc lép dat cac
thiét bi

Poi tuong: cong nhan lép dat, thuc
hién cac hoat dong lién quan & trén
Cao.

+

Thanh 13p bd phan an toan chiu trach nhiém
thuong xuyén kiém tra, giam sat va duy tri cong
tac an toan trén cong truong.

Pao tao nhitng nhan vién an toan dé giam sat cac
hoat dong trén cong trudng.

T6 chtic cac khoa dao tao vé an toan lao dong
cho cdng nhan vién trén cong truong dac biét 1a
nhirng nguoi lam viéc voi cac chat doc hai, d&
chay no.

Trang bi bao ho lao dong cho ngudi lam viéc
nhu: mil, giay bao hg, bao v¢ tai, bao vé mét,
ging tay, khau trang,...

Lap cac quy dinh an toan vé thi cong trén cao.

Lap quy trinh lép dat, van hanh cac thiét bi trén
cong trudng dic biét 13 hé thdng cip amoniac.

Dbam bao v¢€ sinh trén cong trudng.

Quy dinh vé an toan dién va cac dung cu dién,
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STT | Cac hoat dong ciia dy an

Cac tac dong

Bién phap giam thiéu

chiu sang.
Lap dat cac bién bao, tin hiu.

Thuyc hién céc bao cao vé tai nan lao dong.

Nguy co chay nd

+ Nguodn: khi amoniac va amoniac dang
long déu tiém an nguy co chay no.

+ Tac dong: lam phat tdn amoniac dang
long va khi ra ngoai moi truong gay 0
nhiém méi truong,

+ Pham vi: khu vuc xung quanh hé
théng bdn bé chira va éng din, dic
biét 1a khu vire cudi hudng gio.

+ Tac dong: cong nhan lao dong, moi
truong xung quanh.

Lap quy dinh vé str dung an toan cac thiét bi chiu
ap luc, quy dinh vé chiét, nap va lam viéc véi
amoniac.

Dao tao va dao tao lai nguoi lao dong lam viéc
vO1 hoa chat, amoniac.

Lap ké hoach tng pho su ¢ khan cap khi ro ri
amoniac.

Lap dat hé thong canh bao, phong chong chay,
no, ro ri amoniac dam bao thiét bi van hanh an
toan, hiéu qua.

Lép dit cac bién bao tai cac khu vuc hoa chit
nguy hiém.

5 |Han va cit céc thiét bi

Phat sinh hd quang/tia ltra dién

Trang bi bao ho lao dong cho ngudi lam viée
nhu: mil, gidy bao ho, bao vé mit, ging tay, khau
trang,...

Quy dinh vé€ an toan dién va cac dung cu di¢n.

6 |Cong tac hoan thi¢n

Son phtl bé mit

+ Nguon: son, hoa chat lién quan 1a

Quy dinh cac bién phap lam vi¢c an toan voi hda
chat, son.
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu

nguon chat thai nguy hai + Trang bi bao ho lao dong.
+ Pham vi: cuc bd tai khu vuc ¢6 hoat
dong son phu bé mit cau kién.

+ DPdi tuong: cong nhan lam viéc truc

tiép.
7 |B6 tri lan trai cua cong|Nudc thai sinh hoat: + Thu gom, ty xr Iy cting v&i hé thong xtr Iy nude
Zl:]antozerl]y | :;;ngi cong‘ tac| | Tac dong: thai sinh hoat cua nha may.
ong va so o x e , A P TRV NPY S
T Ng (i) gay 6 nhiém méi trudng nudce trong | + Thu gom, thué don vi ¢6 chirc nang dé xiur Iy.
cuu trén cong truong , . o
khu vue, + BO tri nha v¢ sinh di dong.

(ii) phat sinh cac dich bénh néu khong
dugc quan 1y tot.

+ Doi tuong: moi truong dat, nudc mit,
nudc ngam va nguoi dan khu vuc

Chét thai rdn sinh hoat + Quy dinh dia diém db rac thai vao cac thing

+ Tac dong: chira.
(i) Gay 6 nhidm mai truong dat, nude | + B6 tri di cac thung rac dam bao thu gom tat ca
mit, nudc ngam trong khu vuc rac thai sinh hoat.
(ii) Phat sinh céc dich bénh vé duong | + Thué don vi c6 chirc nang dé xur 1y.
hé hép va dudng rudt.

+ Pham vi: khu vyc sinh hoat ctia cong

nhan
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Diéu chinh Béo cdo Thiét ké co sé/Adjustment of the Facility Design Report

Chuong 4: Phong chay chira chay/ Chapter 4: Fire Prevention and Fighting

STT | Cac hoat dong ciia dy an

Cac tac dong

Bién phap giam thiéu

+ DO1 trong: moi truong dat, nude mat,
nudc ngam, cong nhan xay dung va
nguoi dan khu vuec.

Xung dot gitta cong nhan lao dong nhap
cu voi nguoi dan dia phuong

Tuyén dung nguoi dan dia phuong vao lam viéc
néu ho dap Gmg yéu cau.

Phéi hop véi chinh quyén dja phuong dé quan 1y
nguoi lao dong nhap cu.

Yéu cau nha thau quan 1y khu lan trai tam thoi
cua cong nhan xay dung.

8 |Rui ro su cO trén coOng
truong

+ Ngudn: chay no, chap dién, ngi khi thi
cong trén cao, su ¢6 khi han xi, su ¢b
bon be khi chay thir nghiém...

+ Pham vi anh huéng: khu vyc thi cong

+ Ddi tugng bi anh hudng: Cong nhan
trén cong truong va trong khu vuc nha
may

Lap cac phuong an tng pho su ¢ trén cong
truong.

Tb chtrc cac khoa dao tao vé an toan lao dong, an
toan khi lam viéc véi1 hoa chat, chat an mon, chat
dé chay no6 cho cong nhan.

Trang bi bao ho lao dong cho cong nhan lao
dong trén cong trudong.

Il |Giai doan hoat dong

1 | Véan hanh nha may

Bui va khi thai SOz, NOx

+ Nguén: do hoat dong san xuét dién
theo tiéu chuan maéi cua Bui, SOz va
NOXx tuan thu QCVN 19:2024 véi

Thay thé toan bo 16 may bién ap chinh luu
thudng bang may bién ap chinh luu cao tan co
dién ap lam viéc 12 83*2kV (trén 1 t6 may). Thay
thé, cai tao tat ca ban cuc léng, cuc phong, thanh
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu
nong do toi da cho phép twong tng la dd, bua go, st cach dién trong truong loc bui
20 mg/Nm3, 120 mg/Nm? va 120 bang loai tét hon cho tit ca cac truong loc bui
mg/Nm3, cua ESP

+ Muic d0: tai luong thai thip hon so voi | + Lap dat hé thong SCR xir 1y khi NOx
hién tai nén mirc do tac dong s€ duoc

S, + Thiét ké, lap dat, bd sung hé thong diéu khién
glam nhe.

SCR vao hé thong van hanh ctia nha mdy.
+ Pham vi: Khu vyc cu6i hudng gio6 cua

g ; + Cac bién phap khac hién dang thuc hién tai nha
ong khoi va cach chan 6ng khoi ;

may.
khoang 3-5km.
Nudc thai san xuat: + Thu gom va xur 1y nuée thai dap ung quy chuin
+ Ngudn: gia ting luong nudc thai quy dinh va thai ra moi truong.
(khong 16m) do hoat dong cua cac thiét | + Cac bién phap khac hién dang duogc ap dung tai
bi mdi dugc dau noi vao hé thong. nha may.

+ Tac dong: gia ting ap luc 1én hé thong
xtr Iy nuéc thai va cac hoa chat sir
dung. Tuy nhién, hé thong xir Iy nude
thai cia nha may hoan toan dép ung
kha nang.

+ Ddi twong: hé thdng xtr Iy nudce thai.
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu
Gia ting chat thai rdn va chat thai nguy| + Lap quy dinh vé sir dung an toan céc thiét bi chiu
hai méi ap luc, quy dinh vé chiét, nap va quy trinh l[am
+ Ngudn: qué trinh van chuyén, bom viéc voi1 hoa chat, chat thai nguy hai.
nap, luu chira tai cac bé chira nhién + DPao tao va dao tao lai nguoi lao dong lam viéc
li¢u, hé thong ong dan amoniac dén voi hoa chét, amoniac.

thiét b1 SCR dugc lap dat. + Lap ké hoach ung pho sy ¢ khan cép khi xay ra

+ Tac dong: gdy 6 nhiém moi trudng, de su cO chay no, ro ri doi véi cac thict bi mai lap
doa dén strc khde va tinh mang cua dat.
con nguoi, dac biét 1a nhiing nguoi

e . + Lap bo sung ké hoach giam sat va bao cdo an
lam viéc tryc tiép.

toan cho cac thiét bi mai va tich hop vao hé

+ Pham vi: cuc b trong hang rao nha thdng quan 1y, van hanh cta nha may.
may.
Nguy co ro ri khi amoniac, chay 1o roi + Gan bién bao nguy hiém, quy dinh va thyc hién
vai/tran amoniac (co tinh an mon, doc dbi kiém tra thung chira va hé théng duong 6ng van
vO1 moi trudng) chuyén nghiém ngat.
+ Tac dong: + Dao tao nhing nhan vién an toan dé giam sat cac
(i) hit phai: ndng do cao gay bong hoat dong trén cong truong.
niém mac miii, c6 hong va dudng hd | + T4 chirc cac khéa dao tao vé an toan lao dong, an
hép; néng do thép hon c6 thé gy ho toan khi lam viéc v&i hoa chat, amoniac cho
va kich tmg miii hong, kich tmg mat cong nhan.

gdy chay nuéc mat. + Trang bi bdo ho lao dong nhu: deo mat na (hoac

(i1) ti€p xuc tryc ti€p: amoniac dam kinh deo mat va khau trang wét), di ting va ging
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu
dic gy bong ning cho da, mat, hong, tay cao su butyl dé phong ho. Khi thao tac can
phoi. Nhitng vét bong co6 thé gdy mu dirng tai vi tri nguoc hudng gid véi nguon NHa.
Vinfl v1@:n,‘ bénvh phle, h(zéc tur vong. + Tai noi lam viéc véi NHs 1ong can c6 san ngudn
Hodc v6 tinh an hogc uong amoniac nudc dung khi can cap ctru sy cd.
dam dac co6 thé bong & miéng, co6 hong ol . .
\ \ X . + Lap dat cac bién bdo tai cac khu vuc hoa chat

va da day, dau da day nghiém trong, hid
nén nguy hiém.
(iii) O nhiém dat va nudc ngam khu
VUC 10 1i.

+ Nguén:
(i) hé thong bon, bé chira
(ii) hé théng dng dan khi tir bé chira
vao thiét bi SCR
(iii) ro ri khi tai thiét bi SCR

+ Pham vi: khu vuc lap dat hé thong bon
bé, bng dan va thiét bi SCR

+ Pdi twong: cong nhan lap dat

Hoat dong giao thong van tai + Cac phuong tién van tai phai duoc kiém dinh va

+ Ngudn: du tiéu chuan méi duoc dua vao luu thong.

+ (i) phét sinh thém qua trinh van + Céc xe cho hoa Chéjlt phai la loari chuyén dung
chuyén khi amoniac. dam bdo van chuyén an toan dén nha may.
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STT | Cac hoat dong ciia dy an Cac tac dong Bién phap giam thiéu

+ (ii) gia ting luot van chuyén da voi.

+ Tac dong: gia tang luu luong phuong
tién van chuyén dudng bo.

+ Pdi tugng: nguoi dan doc tuyén
duong van chuyén.

Table 4.1: Impacts and corresponding mitigation measures for project activities

No. Project activities The impacts Mitigation measures

| Construction phase

1 |Transportation of project + Dust and Emissions + Develop and issue regulations on the operation of
materials and equipment. + Source: Activities of transportation vehicles transportation vehicles serving the project.
and loading/unloading of raw materials and | + Implement inspection and supervision of specific
equipment. regulations:
+ Impact: Causes air pollution. + Inspect and supervise vehicles to ensure they meet the
+ Scope: Along the transportation route, required standards before being put into circulation.
loading/unloading and storage areas for raw | + Vehicles carrying materials must be covered with
materials and equipment. tarpaulins and washed before leaving the construction
+ Targets: Residents living along the site.
transportation route, factory workers. + Trucks must carry the correct load as stipulated.

+ Regulations on vehicle speed in residential areas.

+ Cover construction areas and material storage areas with
appropriate materials (plastic sheets, tarpaulins, fine
mesh, etc.).

+ Check for the addition of traffic signs and directions at
necessary locations on the construction site and at
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No.

Project activities

The impacts

Mitigation measures

locations where traffic congestion and accidents may
occur.

+ Spray water along transportation routes and construction

material loading and unloading areas.

+ Noise and Vibration

+ Source: Transportation and
loading/unloading vehicles

+ Scope: Along transportation routes

+ Target: Residents on both sides of
transportation routes, construction workers.

In addition to the regulations for vehicles and
construction sites mentioned above, some specific
regulations for construction equipment will be added,
such as:

Regulations on equipment loading and unloading times.

Selection of appropriate loading and unloading vehicles
and equipment to minimize noise generation.

+ Regulations stipulating that pregnant women, children, or

individuals with cardiovascular disease or high blood
pressure should not be allowed to perform concrete
compaction, crushing and mixing, drive heavy trucks, or
work in areas generating significant noise and vibration.

Increased road traffic volume in the area:

+ Source: Domestic transportation of raw
materials and equipment.

+ Impact: Potential risks of traffic congestion
and accidents, especially on connecting road
sections.

+ Scope: On and along the transportation
route.

Target: Residents in the area.

+

All transport vehicles must be inspected and meet the
required standards before being allowed to operate.
Plan and publish the material transportation plan to the
relevant authorities and local government.

Coordinate with local authorities to install traffic signs
and implement appropriate traffic flow management.

+ Traffic control personnel will be deployed at intersections

with high traffic density and a high risk of congestion.

Increased waterway traffic volume
+ Source: Transportation of imported

+

All transport vehicles must be inspected and meet the
required standards before being allowed to operate.
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install steel structures and
technological equipment.

+ Source: drilling, cutting, and demolition
equipment.

+ Scope: localized in the demolition area.

+ Target: workers.

No. Project activities The impacts Mitigation measures

equipment from ports + Plan and publish the plan for transporting materials for

+ Impact: Potential risks of collisions and renovation to the factory's port to the relevant authorities.
shipwrecks during transportation, causing | + Coordinate with the authorities to install signage and
etc.

+ Scope: Along the waterway transportation
route.

+ Target: Surface water environment in the area

2 | Dismantle existing systemsto | Dust and emissions + Use only inspected and certified equipment.

+ Enclose and isolate the construction site area with
appropriate materials.

+ Clean up and sweep away any spilled materials.
+ Wear appropriate personal protective equipment.

Noise

+ Source: drilling, cutting, hammering, and
demolition activities

+ Scope: localized within the demolition area
+ Target: workers

+ Use construction equipment and machinery that have
been inspected and certified.

+ Provide personal protective equipment.

Occupational Safety

+ Source: when operating drilling, cutting, and
other equipment

+ Scope: localized within the demolition area

+ Target: workers

+ Employ workers who have received training in the safe
operation of the equipment used.

+ Provide personal protective equipment.
+ Arrange a reasonable construction schedule.

Demolition materials include iron and steel
components (shapes, plates, etc.).

+ Collect for recycling or reuse.
+ Any remaining materials will be handled by a qualified
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No.

Project activities

The impacts

Mitigation measures

unit.

Construction work (excavation,
foundation pouring)

Dust:

+ Source: Excavation and embankment
activities.

+ Impact: Air pollution.

+ Scope: Localized within the construction site
area.

+ Target: Construction workers on the
construction site.

+ Cover and isolate the construction site area using
appropriate materials.

+ Spray water to reduce dust in open, uncovered areas
where dust is generated.

+ Vehicles transporting materials must be covered with
tarpaulins and washed before leaving the construction
site.

+ Regulate the speed of transport vehicles on roads, in
residential areas, and in the construction site area.

+ Clean up and sweep up any spilled materials on the
construction site surface and transport routes.

+ Cover the area where construction materials are stored.

SOx, NOx, CO, VOC emissions:

+ Source: from the operation of equipment on the
construction site, drilling equipment, pile driving
equipment

+ Impact: affects health and occupational safety
+ Scope: construction site area.

+ Affected subjects: factory workers and
workers on the construction site.

+ Use construction equipment and machinery that have
been inspected and certified.

+ Regularly maintain equipment and machinery.
+ Trucks must carry the correct load as prescribed.
+ Provide full personal protective equipment, including dust

masks, in areas with high concentrations of dust and toxic
gases.

+ Noise and Vibration:

+ Source: Construction equipment on the
construction site, including drills, excavators,
piling equipment, and cutting tools.

+ Impact: Affects hearing and the health of

+ Use only inspected and certified construction equipment
and machinery.

+ Regularly inspect and maintain equipment.
+ Arrange construction time appropriately.
+ Select appropriate compaction and drilling/cutting
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No.

Project activities

The impacts

Mitigation measures

workers.
+ Scope: Localized on the construction site.
+ Target: Workers on the construction site.

equipment and tools for each construction area, and
choose equipment with shock absorption features.

+ Provide earplugs and gloves to workers operating
equipment with high noise and vibration levels.

+ Do not employ pregnant women, children, or individuals
with cardiovascular disease or high blood pressure in
areas with high noise and vibration.

Construction Wastewater:

+ Source: from concrete mixing activities on the
construction site for building foundation pillars.

+ Impacts:
(i) causes water pollution

(ii) clogs the stormwater drainage system in the
factory area

+ Volume: not significant

+ Target: water and soil environment
surrounding the construction site.

+ Collect and treat waste before discharging it into the
factory's common sewage system.

+ Collect and sweep up spilled materials in construction
areas to minimize the amount of solid waste carried into
the sewer system.

Hazardous Waste
+ Impact: Air, soil, and water pollution
+ Scope: Localized on the construction site

+ Target: Soil, water, and air environment, and
workers in the construction site area.

+ Minimize on-site repairs to trucks and machinery.

+ Equip the construction site with hazardous waste
containers as required.

+ Collect hazardous waste along with factory waste for
transportation and disposal by a qualified unit.

Construction Solid Waste
+ Sources: excess and spilled construction

+ Collect and sort for recycling or reuse.

+ The remaining waste is collected in designated areas
along with the factory's solid waste for transportation and
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No. Project activities The impacts Mitigation measures

materials, paper, wooden crates used to wrap processing by a qualified unit.
equipment, rags, scraps of iron and steel from
equipment  dismantling,  dismantled  old
equipment, household waste from construction
workers, etc.

+ Impacts:

(i) air pollution due to odors, dust dispersion, and
occupation of construction site space.

(ii) water pollution

(iii) blockage of the factory's drainage system

(iv) impact on the aesthetics of the construction
site

+ Scope: localized on the construction site

+ Subjects:

(i) workers working on the construction site.

(ii) the factory's drainage system.

4 |Installation of equipment, Worker Safety + Establish a safety department responsible for regularly

piping systems, tanks, and + Source: inspecting, mo_nitoring, and maintaining safety on the
reservoirs. . ) . ) construction site.
(i) installation of equipment at height; + Train safety personnel to supervise activities on the
(i) working in outdoor weather conditions; construction site.

+ Organize occupational safety training courses for
) ) . . . workers on the construction site, especially those working
(iv) working with ammonia chemicals. with hazardous and flammable materials.

+ Scope: in areas where equipment is installed; | + Provide workers with personal protective equipment such
as helmets, safety shoes, ear protection, eye protection,
gloves, masks, etc.

(iii) working in confined spaces;

+ Target: workers installing and performing
related activities at height.
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No. Project activities The impacts Mitigation measures

+ Establish safety regulations for working at height.

+ Establish procedures for installing and operating
equipment on the construction site, especially the
ammonia supply system.

+ Ensure cleanliness on the construction site.

+ Regulations on electrical safety and electrical equipment
and lighting.

+ Install warning signs and signals.

Prepare reports on workplace accidents.

Risk of Fire and Explosion + Establish regulations for the safe use of pressure vessels,
+ Source: Both gaseous and liquid ammonia pose :rr;]dmrc:er?il;latlons for dispensing, filling, and working with
a fire and explosion risk. . ' . : .

P o + Train and retrain workers who work with chemicals and
+ Impact: Release of liquid and gaseous ammonia.

ammonia into the environment, causing

! ' + Develop an emergency response plan for ammonia leaks.
environmental pollution.

+ Install a warning system to prevent fires, explosions, and
+ Scope: Areas surrounding storage tanks and ammonia leaks, ensuring safe and efficient equipment
pipelines, especially downwind areas. operation.

+ Impact: Workers and the surrounding + Install warning signs in hazardous chemical areas.

environment.

5 |Welding and cutting equipment | Electric arc/spark generation + Provide personal protective equipment for workers such
as: helmets, safety shoes, eye protection, gloves, face
masks, etc.

+ Regulations on electrical safety and electrical equipment.

6 | Completion work Surface coating + Regulations on safe working practices with chemicals and
+ Source: paint and related chemicals are paints.
sources of hazardous waste + Provision of personal protective equipment.
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worker camps, occupational
safety and first aid procedures
on the construction site.

+ Impacts:
(i) causes water pollution in the area,

(ii) leads to outbreaks of diseases if not properly
managed.

+ Targets: soil, surface water, groundwater,
and people in the area.

No. Project activities The impacts Mitigation measures
+ Scope: localized to the area where surface
coating of structural components is carried
out.
+ Target: workers directly involved in the
work.
7 |Arrangement of construction | Domestic wastewater: Collect and treat wastewater in conjunction with the

factory's domestic wastewater treatment system.
Collect and hire a qualified unit to treat the wastewater.
Install mobile toilets.

Household Solid Waste
+ Impacts:

+ (i) Causes pollution of soil, surface water,
and groundwater in the area

+ (ii) Gives rise to respiratory and intestinal
diseases.

+ Scope: Workers' living area

+ Targets: Soil, surface water, groundwater,
construction workers, and residents of the
area.

Establish designated locations for disposing of waste into
designated containers.

Provide sufficient waste bins to ensure all household
waste is collected.

Hire a qualified waste disposal company.
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+ Source: Due to electricity production activities,
the new standards for dust, SO2, and NOXx
comply with QCVN 19:2024, with maximum
permissible concentrations of 20 mg/Nm3, 120
mg/Nm3, and 120 mg/Nm3 respectively.

+ Level: Lower emission load compared to
current levels, therefore the impact will be
mitigated.

+ Area: Downwind area of the chimney and
approximately 3-5 km from the chimney base.

No. Project activities The impacts Mitigation measures
Conflict between migrant workers and local| + Recruitlocal people to work if they meet the
residents. requirements.
+ Coordinate with local authorities to manage migrant
workers.
+ Require the contractor to manage the temporary camp for
construction workers.
8 |Risk of accidents on the| + Sources: Fires, electrical short circuits, falls | + Develop contingency plans for on-site incidents.
construction site. while working at heights, welding accidents, | 1 Organize training courses on occupational safety, safety
tank malfunctions during testing, etc. when working with chemicals, corrosive substances, and
+ Scope of impact: Construction area flammable and explosive materials for workers.
+ Affected parties: Workers on the construction | + Provide personal protective equipment for workers on the
site and in the factory area construction site.
Il (Operational phase
1 |Plant operation Dust and SO2, NOx emissions + Replace all 16 conventional rectifier transformers with

high-frequency rectifier transformers with an operating
voltage of 83+2 kV (per unit). Replace and upgrade all
collector plates, discharge plates, support bars, hammers,
and insulators in the dust collectors with better quality for
all ESP dust collectors.

+ Install an SCR system to treat NOx gas.

+ Design, install, and add an SCR control system to the
plant's operating system.

+ Other measures currently being implemented at the plant.
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Industrial Wastewater:
+ Source: Increased wastewater volume (not

+ Wastewater collection and treatment to meet prescribed

standards before discharge into the environment.

significant) due to the operation of new + Other measures currently being implemented at the plant.
equipment connected to the system.

+ Impact: Increased pressure on the wastewater

treatment system and the chemicals used.

However, the factory's wastewater treatment

system is fully capable.

+ Subject: Wastewater treatment system.

Increase in new solid and hazardous waste: + Establish regulations for the safe use of pressure vessels,
+ Source: transportation. bumping. and storage regulations for dispensing and filling, and work
. ' P » PUmp g . 9 procedures for handling chemicals and hazardous waste.
in fuel storage tanks and ammonia pipelines to Train and retrain work rking with chemicals and
installed SCR equipment. + Train and retrain workers working with chemicals an

_ _ ammonia.
+ Impact: causes environmental pollution,| ,  peyelop emergency response plans for fire, explosion,
threatens human health and lives, especially and leakage incidents involving newly installed
those working directly in the facility. equipment.

+ Scope: localized within the factory premises. | + Develop supplementary safety monitoring and reporting
plans for new equipment and integrate them into the
plant's management and operation system.

Risks of ammonia gas leaks, fires, explosions, + Install hazard warning signs, establish regulations, and
and spills (ammonia is corrosive and toxic to the conduct rigorous inspections of containers and pipeline
environment): systems.

. + Train safety personnel to supervise activities on the
+ Impacts: S

_ ) _ _ construction site.

(i) Inhalation: High concentrations cause burns |, organize training courses on occupational safety, safety

to the mucous membranes of the nose, throat, and

when working with chemicals, and ammonia for workers.
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respiratory tract; lower concentrations may + Provide personal protective equipment such as masks (or
cause coughing and irritation of the nose and safety glasses and wet wipes), boots, and butyl rubber
throat, and eye irritation causing tearing. gloves for protection. When handling, stand in a position

downwind of the NH3 source.

+ Ensure a readily available water source for emergency
use in case of an accident involving liquid NH3.

(ii) Direct contact: Concentrated ammonia
causes severe burns to the skin, eyes, throat, and
lungs. Burns can cause permanent blindness,
lung disease, or death. Accidental ingestion of
concentrated ammonia can cause burns to the
mouth, throat, and stomach, severe stomach pain,
and vomiting.

+ Install warning signs in hazardous chemical areas.

(iii) Soil and groundwater contamination in the
leak area.

Source:
(i) tank and reservoir system

(ii) gas pipeline system from the tank to the SCR
device

(iii) gas leak at the SCR device

Scope: area where the tank, reservoir, pipeline
system and SCR device are installed

Target: installation workers

Transportation Activities + Transport vehicles must be inspected and meet all
Source: standards before being put into circulation.
+ (i) additional ammonia gas transportation. + Vehicles transporting chemicals must be specialized

+ (i) increased limestone transportation. vehicles to ensure safe transportation to the factory.

+ Impact: increased road transport volume.
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+ Target: people along the transportation route.
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