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V/v bo cao két qua thim tra Bao cdo
nghién ctru kha thi du an nang cap, cai
tao h¢ thong xir 1y khi thai Nha may
nhiét dién Quang Ninh (Lan 7)
Regarding the report on the results of
the review of the feasibility study
report for the project to upgrade and
renovate the flue gas treatment system
of Quang Ninh Thermal Power Plant
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BAO CAO KET QUA THAM TRA BAO CAO NGHIEN CUU KHA THI
(Dw an nang cap, cii tao h¢ thong xir ly khi thai Nha may nhié¢t dién Quang Ninh)

REPORT ON THE RESULTS OF THE FEASIBILITY STUDY REVIEW

(Project for upgrading and renovating the flue gas treatment system of Quang Ninh
Thermal Power Plant)

Kinh giri: Céng ty C6 phan Nhiét dién Quang Ninh
To: Quang Ninh Thermal Power Joint Stock Company

Cin cir Luat Xay dung sb 50/2014/QH13 di duoc sira d6i, bd sung mot sb didu
theo Luat sé 03/2016/QH14, Luat s6 35/2018/QH14, Luat s6 40/2019/QH14 va Luat
s6 62/2020/QH14;

Based on the Construction Law No. 50/2014/QH13, as amended and
supplemented by Law No. 03/2016/QH14, Law No. 35/2018/QH14, Law No.
40/2019/QH14, and Law No. 62/2020/QH14;

Cin cir Nghi dinh s6 175/2024/ND-CP ngay 30 thang 12 nim 2024 cua Chinh
phi1 vé Quy dinh chi tiét mot s6 diéu va bién phap thi hanh Luat Xay dung vé quan ly
hoat dong xay dung;

Based on Government Decree No. 175/2024/ND-CP dated December 30, 2024,

detailing some provisions and measures for implementing the Construction Law on
construction management;

Cin ctt Hop ddng Tu van sé 28/2024/HD-DVTV ngay 06/03/2024 duogc ky két
giita Cong ty C6 phan Nhiét dién Quang Ninh va Cong ty C6 phan Tu van Xy dung



bi¢én 1 vé viéc Tu van tham tra Bdo cdo nghién ctru kha thi va Thiét ké co s¢ dieu

chinh ctia Dy 4n néng cp, cai tao hé thong xtr 1y khi thai Nha may nhiét dién Quang Ninh;

Based on Consulting Contract No. 28/2024/HP-DVTV dated March 6, 2024,
signed between Quang Ninh Thermal Power Joint Stock Company and Power
Engineering Consulting Company No. 1 (PECC1) regarding the consulting services
for reviewing the Feasibility Study Report and the revised Facility Design of the
Project to upgrade and renovate the flue gas treatment system of Quang Ninh Thermal
Power Plant;

Sau khi xem xét hd so du 4n, Cong ty C6 phin Tu van Xay dung Pién 1
(PECC1) thong bao két qua tham tra Bao cdo nghién ctru kha thi Dy an ning cap, cai
tao hé thong xir 1y khi thai Nha may nhiét dién Quang Ninh nhu sau:

After reviewing the project documents, Power Engineering Consulting Company
No. 1 (PECC1) announces the results of the review of the Feasibility Study Report for
the Project to upgrade and renovate the flue gas treatment system of Quang Ninh
Thermal Power Plant as follows:

I. THONG TIN CHUNG VE DU AN

1.1. Céc théng tin chung

1. Tén du an: Dy an nang cép, cai tao hé théng xu 1y khi thai Nha may nhiét dién
Quang Ninh

2. Nhém du an, loai, cép, quy md cong trinh: Dy an nhém B, Cong trinh ndng
lugng cap 1II;

3. Nguoi quyét dinh chu truong dau tu:

4. Tén cha dau tu va cac thong tin dé lién hé: Cong ty Co phan Nhiét dién Quang
Ninh;

- Dia chi tru s& chinh: Dia chi: T6 33, khu phé Ha Khanh 5 , Phuong Cao Xanh,

Tinh Quang Ninh, Viét Nam,;

- Dién thoai: Dién thoai (0203) 3657539 Fax: (0203) 3657540;

5. Dia diém x4y dyng: Tai mit bang thiét bj h¢ thong 16 hoi, ESP, khu FGD cuia
NMND Quang Ninh thudc T6 33, khu phoé Ha Khanh 5 , Phuong Cao Xanh, Tinh
Quang Ninh.

6. Gia tri tong mirc dau tu, nguon von dau tu: Gia tri tong mirc dau tu (sau thué)
cua Dy anla 3.799.188.678.178 VND.

7. Ngudn vén dau tu: Gom ngudn von ty cé cia Cha dau tu va von vay tir cac to
chuec tin dung/ ngan hang thuong mai.

8. Hinh thtrc déu tu: Nguén von tu c6 cua chi dau tu (Vén dau tu Dy an thudc

quy dau tu _phat trién, von khau hao co ban cia Coéng ty C6 phan Nhiét dién Quang
Ninh) va vén vay tir cac t chire tin dung/ ngan hang thuong mai.
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9. Thoi gian thyc hién du an: tir nim 2023 dén hét nam 2027.

10. Nha thau 1ap Béao cdo nghién ciru kha thi va khao sat xay dung: Vién Ning
luong (IE)

I. GENERAL PROJECT INFORMATION

1.1. General Information

1. Project Name: Project to upgrade and renovate the flue gas treatment system
of Quang Ninh Thermal Power Plant

2. Project Group, Type, Level, and Scale of Construction: Group B Project,
Level Il Energy Project;

3. Decision-maker on Investment Policy:

4. Name of Investor and Contact Information: Quang Ninh Thermal Power Joint
Stock Company;

- Head Office Address: Address: Group 33, Ha Khanh 5 Quarter, Cao Xanh
Ward, Quang Ninh Province, Vietnam;

- Telephone: (0203) 3657539 Fax: (0203) 3657540;

5. Construction Site: At the boiler system equipment site, ESP, FGD area of
Quang Ninh Thermal Power Plant, Group 33, Ha Khanh 5 Quarter, Cao Xanh
Ward, Quang Ninh Province. 6. Total investment value and investment capital
sources: The total investment value (after tax) of the Project is VND
3,799,188,678,178.

7. Investment capital sources: Consisting of the investor's own capital and loans
from credit institutions/commercial banks.

8. Investment form: The investor's own capital (Project investment capital from
the development investment fund, Facility depreciation capital of Quang Ninh
Thermal Power Joint Stock Company) and loans from credit
institutions/commercial banks.

9. Project implementation time: from 2023 to the end of 2027.

10. Contractor for preparing the Feasibility Study Report and construction
survey: Institute of Energy (IE)

1.2. Ly do thuc hién

Nha may nhiét dién Quang Ninh (NMND Quang Ninh) do Céng ty C6 phan
Nhiét dién Quang Ninh (QNTPJSC) thuc hién du tu va quan 1y van hanh, c6 quy mé
cong sut phat dién 4x300MW, cau hinh t6 may gém 1 16 hoi va 1 tuabin hoi - may
phat dién, str dung than ndi dia cip tir khu vuc ving mo Quang Ninh. Vi tri Nha may
thuoc TH 33, khu phé Ha Khanh 5, Phudng Cao Xanh, Tinh Quang Ninh. Thoi gian
céc to may bat dau phat dién thuwong mai nhu sau:

- To6 may sb 1: 08/7/2011;

- Tb may sb 2: 28/4/2011;

- To may s6 3: 01/1/2014;



- To may s6 4: 16/3/2014.

Nhién liéu chinh stir dung cho cac 10 hoi cia NMND Quang Ninh la than cdm 5
cap chu yéu tir cac khu vuc Hon Gai, Cam Pha, tinh Quang Ninh. Nhién liéu ding cho
khai dong 16 hoi va dot kém khi phu tai thap 1a dau FO.

Theo Quyét dinh s6 767/QD-BTNMT cua Bo Tai nguyén va Méi trudng ngay 18
thang 6 nim 2003 vé viéc “Phé chudn bao cdo danh gia tac dong moi truong Dy 4n
NMNBP Quang Ninh” cac ngudn khi thai cia Nha may phai duoc xir 1y dat cac tiéu
chuan méi truong TCVN 5937:1995, TCVN 5939:1995 va TCVN 6991:2001 tng véi
lru luong thai Q3, trinh d6 cong nghé cap A, hé sé vang Kv=1 truéc khi thai ra méi
truong. Ngoai ra, theo vin ban sé 1765/CP-CN cua Thu tuéng Chinh phu ngay 23
thang 11 nam 2004 vé viéc “g6i thau EPC dy 4n NMND Quang Ninh”, cho phép nha
may ap dung theo tiéu chudn muc phat thai NOx=1000 mg/Nm® twong ty nhu dy an
NMND Hai Phong.

- Nong d6 bui (tai 6%02) < 400 mg/Nm?;

- Nbng d6 NOx (tai 6%02) < 1000 mg/Nm?;

- Nong d6 SO2 (tai 6%02) < 150 mg/Nm?.

NMNBP Quang Ninh di duoc trang bi cac hé thdng xr 1y khi thai nhu sau dé dat
duogc cac gia tri nong do phat thai nhu trén:

- Heé théng khir bui tinh dién (Hé thong ESP);

- Hé thong voi d6t NOx thap va tdi wu hoa qua trinh chdy dé han ché sy hinh
thanh NOx dap ung quy dinh;

- Hé thong khir SO2 (Hé théng FGD).

Trong qua trinh chay thtr, van hanh thuong mai chinh thirc dén nay va do dac
dinh ky cac thong sd phat thai byi, NOx va SO2 ciia Nha may ludn dap tng dugc chi
tiéu thiét ké nay (ghi chi: Cac thong s thiét ké ciia nha may ¢ trén ciing 1a cac thong
s6 bao hanh cua nha thau EPC, tuy nhién thong sé bao hanh 13 thong sb do dac tai dau
ra ctia 6ng khoi sau d6 duoc quy doi vé thong sd bao hanh theo cac thong sé thiét ké
cia nha may nhu bién doi vé chat lugng than thiét ké, diéu kién khi twong thuy van,
didu kién dia chat dia hinh, chat lugng nudc, chat lugng da voi.. vv trong khi theo
QCVN quy dinh thi cac thong sb phat thai dau ra cta ong khoi chi quy doi vé tiéu
chuan 6% 02)

Cung v6i su phat trién kinh té xa hoi, hoi nhap quoc té va cac cam két bao vé mdi
truong cua Viét Nam, nim 2009 B6 Tai nguyén va Moi truong di co thong tu sd
25/2009/TT-BTNMT ban hanh QCVN 22:2009/BTNMT trong d6 quy dinh cac
ngudng gia tri bui, NOx, SO2, trong khi thai 10 hoi bt budc cac NMND phai dap ting
thay thé cho Tiéu chuan Viét Nam TCVN 7440: 2005.

Theo huéng dan ap dung tinh toan théng sd phat thai trong khi thai nhiét dién
quy dinh tai QCVN 22:2009/BTNMT, d6i véi NMND Quang Ninh phai 4p dung céc
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hé s6 Kp = 0,85; Kv = 0,8 va nong d6 C co so tai cot B cho nhién liéu 1a than ké tir
ngay 1/1/2015. Muc phat thai tuong tng s€ 1a:

- Nong d6 bui (tai 6% 02) < 136 mg/Nm?;

- Nong d6 NOx (tai 6% 02) < 680 mg/Nm?;

- Nong d6 SO2 (tai 6% 02) < 320 mg/Nm®.

Mit khac, theo Quyét dinh s6 1838/QD-TTg ngay 10/10/2013 ctua Thu tudng
Chinh phu, cong nhan thanh phé Ha Long 1a d6 thi loai I tryc thudc tinh Quang Ninh.
Do do, trong tuong lai gén khu vuc dat nha may s€ tr¢ thanh khu vyc nd1 dé do thi loai
I voi hé s6 khu vuc ap dung cho nha may 1a Kv = 0,6 va cac thong sb phat thai yéu cau
nghiém ngit hon. Cu thé nhu sau:

- Nong d6 bui (tai 6% 02) < 102 mg/Nm?;

- Nong d6 NOx (tai 6% 02) <510 mg/Nm?;

- Nong do SO2 (tai 6% 02) < 255 mg/Nm?.

Déi chiéu cac thong sb thiét ké, thong sé van hanh thuc té v4i thong sd cho phép
theo quy dinh hién hanh mutc phat thai bui, NOx tir khi thai cia Nha may chua dap
mg hoan toan yéu cau QCVN 22:2009/BTNMT trong cac ché do van hanh.

Dé dam bao dua cic thong s6 phat thai bui, NOx vé mirc dap ing quy dinh trong
moi ché do van hanh, can thiét phai co cac giai phap nang cip, cai tao hiéu suat khir
bui ESP, va dau tu méi giai phap/hé thong khir NOX tai 10 hoi.

Ngoai ra, viéc chuyén doi hé théng dau nhién liéu cta nha may tir sir dung dau
ning (FO) sang dau DO ciing rat can thiét nhim ting do tin cdy van hanh, tranh hién
tugng mod hong bam trén bo sdy khong khi 1am giam hiéu suat trao doi nhiét cua bo
sdy khong khi, bao vé 16p xtic tac khir NOx sau nay khi lap dat bo SCR, bao vé cac
tam dién cuc cta loc bui tinh dién, loai bo hién tuong khoi den tir dng khoi khi dbt dau
khdi dong 10 hoi, dic biét 1a giam 6 nhiém méi trudong, giam lugng dién va hoi ty dung
(hé théng dau FO can hoi dé gia nhiét dau DO khéng can, luong dién dung cho bom
dau FO cao hon dau DO vi d6 nhét cua dau FO cao hon DO) v.v... ciing can dugc
nghién ctru thuc hién.

Ngay 31/12/2020, By Cong Thuong ban hanh Thong tu s6 57/2020/TT-BCT vé
viéc quy dinh phuong phép xac dinh gia phat dién, hgp dong mua ban, trong d6 muc 3
diéu 20 quy dinh “Truong hop cac nha may dién dang van hanh can thiét phai dau tu
cai tao, nang cap thiét bi dé dap tng cac quy chuan k¥ thuat qubc gia vé méi truong,
bén ban va bén mua thoa thuan bo sung cac chi phi nay vao gia dién cia nha may dién.
Vi¢e tinh toan gid dién dugc thuc hién theo phuong phap tinh todn gid dién da duoc
bén mua va bén ban théng nhét trong bop déng mua ban dién di ky, bao cao Bo Cong
Thuong, Cuc Diéu tiét dién luc xem xét.”.



Trén co sé Thong tu s6 57/2020/TT-BCT, Cong ty CPND Quang Ninh mudn tiép
tuc dau tu nang cip, cai tao hé théng xtr Iy khi thai cia NMND Quéng Ninh dé dap
g cac quy dinh vé& moi truong (QCVN 19:2024/BTNMT).

1.2. Reasons for Implementation

The Quang Ninh Thermal Power Plant (Quang Ninh NR), invested in and
managed by Quang Ninh Thermal Power Joint Stock Company (QNTPJSC), has a
power generation capacity of 4x300MW, with a unit configuration of 1 boiler and 1
steam turbine-generator, using domestic coal supplied from the Quang Ninh mining
area. The plant is located in Group 33, Ha Khanh 5 residential area, Cao Xanh Ward,
Quang Ninh Province. The start dates for commercial power generation of the units
are as follows:

- Unit 1: July 8, 2011;

- Unit 2: April 28, 2011;

- Unit 3: January 1, 2014;

- Unit 4: March 16, 2014.

The main fuel used for the boilers of the Quang Ninh Thermal Power Plant is
grade 5 pulverized coal, mainly from the Hon Gai and Cam Pha areas of Quang Ninh
province. Fuel oil (FO) is used for boiler startup and supplemental combustion during
low load periods.

According to Decision No. 767/QD-BTNMT of the Ministry of Natural Resources
and Environment dated June 18, 2003, on “Approving the Environmental Impact
Assessment Report of the Quang Ninh Thermal Power Plant Project,” the plant's
exhaust gases must be treated to meet environmental standards TCVN 5937:1995,
TCVN 5939:1995, and TCVN 6991:2001, corresponding to an exhaust flow rate of
Q3, technology level A, and regional coefficient Kv=1, before being discharged into
the environment. Furthermore, according to Government Decree No. 1765/CP-CN
dated November 23, 2004, on the "EPC bidding package for the Quang Ninh Thermal
Power Plant project,” the plant is permitted to apply the NOx emission standard of
1000 mg/Nm3, similar to the Hai Phong Thermal Power Plant project.

- Dust concentration (at 62%02) <400 mg/Nm3;

- NOx concentration (at 6%02) < 1000 mg/Nm3;

- SO2 concentration (at 6%02) < 150 mg/Nm3.

The Quang Ninh Thermal Power Plant has been equipped with the following flue
gas treatment systems to achieve the above emission concentration values:

- Electrostatic precipitator (ESP system);

- Low NOx burner system and optimized combustion process to limit NOx
formation in compliance with regulations;

- SO2 removal system (FGD system). During the trial run, official commercial
operation to date, and periodic measurements of dust, NOx, and SO2 emissions from
the plant, the design specifications have consistently been met (note: The above plant
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design specifications are also the warranty specifications of the EPC contractor;
however, the warranty specifications are measured at the chimney outlet and then
converted to warranty specifications based on the plant's design specifications, such
as changes in design coal quality, meteorological and hydrological conditions,
geological and topographical conditions, water quality, limestone quality, etc., while
according to QCVN regulations, chimney outlet emission parameters are only
converted to the 6% O2 standard).

Along with socio-economic development, international integration, and
Vietnam's environmental protection commitments, in 2009 the Ministry of Natural
Resources and Environment issued Circular No. 25/2009/TT-BTNMT promulgating
QCVN 22:2009/BTNMT. This regulation specifies mandatory threshold values for
dust, NOx, and SO2 in boiler flue gas that power plants must meet, replacing the
Vietnamese Standard TCVN 7440:2005.

According to the guidelines for applying emission parameters in thermal power
plant flue gas as stipulated in QCVN 22:2009/BTNMT, the Quang Ninh power plant
must apply coefficients Kp = 0.85; Kv = 0.8 and the base concentration C in column B
for coal fuel from January 1, 2015. The corresponding emission levels will be:

- Dust concentration (at 6% O2) <136 mg/Nm3;

- NOx concentration (at 6% 02) < 680 mg/Nm3;

- SO2 concentration (at 6% O2) <320 mg/Nm3.

On the other hand, according to Decision No. 1838/QD-TTg dated October 10,
2013, of the Prime Minister, Ha Long City is recognized as a Type | urban area under
Quang Ninh province. Therefore, in the near future, the area where the factory is
located will become an inner-city area of a Type | urban area with a regional
coefficient of Kv = 0.6 and stricter emission parameters. Specifically:

- Dust concentration (at 6% O2) <102 mg/Nm3;

- NOx concentration (at 6% 02) <510 mg/Nm3;

- SO2 concentration (at 6% O2) <255 mg/Nm3.

Comparing the design parameters and actual operating parameters with the
permissible parameters according to current regulations, the dust and NOx emissions
from the plant's flue gas do not fully meet the requirements of QCVN 22:2009/BTNMT
in all operating modes.

To ensure that dust and NOx emissions meet the regulations in all operating
modes, it is necessary to upgrade and improve the ESP dust removal efficiency and
invest in new NOx removal solutions/systems at the boiler.

Furthermore, converting the plant's fuel oil system from heavy fuel oil (FO) to
diesel oil (DO) is also essential to increase operational reliability, prevent soot
buildup on the air preheater which reduces its heat exchange efficiency, protect the
NOx removal catalyst layer later when installing the SCR, protect the electrode plates
of the electrostatic precipitator, eliminate black smoke from the chimney when burning

7



oil to start the boiler, and especially reduce environmental pollution, reduce electricity
and steam consumption (FO systems require steam to heat diesel oil, which is
unnecessary; the amount of electricity used for pumping FO is higher than for DO due
to the higher viscosity of FO), etc., also needs to be studied and implemented. On
December 31, 2020, the Ministry of Industry and Trade issued Circular No.
57/2020/TT-BCT regulating the method for determining electricity generation prices
and electricity purchase and sale contracts. Clause 3, Article 20 stipulates that “In
cases where operating power plants require investment in equipment renovation and
upgrading to meet national technical standards on the environment, the seller and
buyer shall agree to add these costs to the electricity price of the power plant. The
calculation of the electricity price shall be carried out according to the method agreed
upon by the buyer and seller in the signed electricity purchase and sale contract, and
reported to the Ministry of Industry and Trade and the Electricity Regulatory
Authority for consideration.”

Based on Circular No. 57/2020/TT-BCT, Quang Ninh Thermal Power Plant
Joint Stock Company wishes to continue investing in upgrading and renovating the
flue gas treatment system of the Quang Ninh Thermal Power Plant to meet
environmental regulations (QCVN 19:2024/BTNMT).

Il. THANH PHAN HO SO DU AN TRINH THAM TRA

2.1. Cac can cw phap ly 1ap dw an

a) Cdc can cw phap ly lgp BCNCKT

Bao cao nghién ciru kha thi Du 4n nang cp, cai tao hé thong xir 1y khi thai Nha
may nhiét dién Quang Ninh duoc 1ap dua trén cac co sd phap 1y sau:
- Nghi quyét s6 55-NQ/TW ngay 11 thang 02 nam 2020 vé dinh huéng Chién luoc
phat trién nang luong qudc gia cua Viét Nam dén nam 2030, tam nhin dén nam 2045.
- Luat Bao vé Moi truong s6 72/2020/QH14 ngay 17/11/2021.
- Luat Xay dung s6 50/2014/QH13 ngay 18/6/2014 va Luat s6 62/2020/QH14
ngay 17/6/2020 sura doi, bd sung mot sb diéu cua Luat Xay dung.
- Luat Dién luc s6 28/2004/QH11 ngay 03/12/2004; Luat Sira doi, b sung mot sd
diéu cua Luat Pién luc s6 24/2012/QH13 ngay 20/11/2012.
- Nghi dinh sé 137/2013/ND-CP ngay 21/10/2013 caa Chinh phu quy dinh chi tiét
thi hanh mot s6 diéu cua Luat Dién luc va Luat stta d6i bd sung mot s6 diéu Luat Dién
luc.
- Nghi dinh s6 06/2021/ND-CP ciia Chinh pha ngay 26/01/2021 quy dinh chi tiét
mot s6 ndi dung vé quan 1y chét lugng, thi cong xay dung va bao tri cong trinh xay
dung.



- Nghi dinh s6 10/2021/NB-CP cuia Chinh phii ngay 09/2/2021 vé quan 1y chi phi

dau tu xay dung.

- Nghi dinh sb 175/2024/ND-CP cua Chinh phu ngay 30/12/2024 quy dinh chi tiét

mot sb diéu va bién phap thi hanh luat xay dung vé quan 1y hoat dong xay dung

- Nghi dinh 05/2024/ND-CP ngay 6/1/2024 Stra d6i, bd sung mot sd diéu cua ghi

dinh 08/2022/ND-CP ngay 10/01/2022 ctia Chinh phu quy dinh chi tiét thi hanh mot sé

diéu cua Luat Bao vé méi trudng.

- Quyét dinh s6 1838/QD-TTg cua Thu tuéng Chinh phu ngay 10 thang 10 nim

2013 vé viée cong nhan thanh phé Ha Long la do6 thi loai I thudc tinh Quang Ninh.

- Quyétdinh s6 767/QD-BTNMT clia B§ Tai nguyén va Mdi truong ngay 18 thang

6 nam 2003 vé viéc “Phé duyét bao cdo danh gia tic dong moi trudng Dy an NMND

Quang Ninh”.

- Cong vin s6 2346/BTNMT-MT cuia Bo Tai nguyén va Mai truong ngay 17 thang

9 nam 2003 vé viéc tiéu chuan khi thai NOx cua nha may nhiét dién Quang Ninh.

- Vin ban s6 1765/CP-CN ngay 23 thang 11 ndm 2004 cta Chinh phu vé viéc “goi

thau EPC du 4n Nha may Nhiét dién Quang Ninh”.

- Thong tu s6 25/2009/TT-BTNMT cia B Tai nguyén va Moi trudng ban hanh

Quy chuin qudc gia vé khi thai cong nghiép nhiét dién QCVN 22:2009/BTNMT.

- Vin ban s6 492/EVN-KTSX-KHCN&MT ngay 05/02/2016 cia EVN chi dao

GENCO 1, 2, 3 va cac cong ty quan ly van hanh cac NMND than thuéc EVN ra soat,

kiém tra, danh gia va thuc hién cac cong viée lién quan dé dap tmg Quy chuan qudc

gia vé khi thai cong nghiép nhiét dién QCVN 22:2009/BTNMT.

- Cong van sd 2151/EVNGENCO1-KTSX ngay 15 thang 8 nim 2016 ciia Tong

Cong ty Phat dién 1 vé viéc day nhanh tién d6 1ap bao cdo nghién ctru kha thi du an

dau tu thiét bi giam néng do NOx trong khi thai nhiét dién.

- Cong vin s6 3406/EVN-KHCN&MT ngay 17 thang 8 nam 2016 cia Tap doan

Dién luc Viét Nam vé viéc thuc hién cac du an dau tu, cai tao thiét bi nham dap ung

QCVN vé mdi truong.

- Nghi quyét s6 101/NQ-NDQN-HDQT ngay 07 thang 10 nim 2016 cta Hoi dong

quan tri Cong ty C6 phan Nhiét dién Quang Ninh vé viéc chu treong dau tu dy 4n cai

tao, nang cap hé thong xir 1y khoi thai nha may nhiét dién Quang Ninh.

- Vin ban s6 3419/TCNL-NDP&PHN ngay 12/12/2016, ciia Tong cuc Nang luong

(nay la Cuyc Dién lyc va Nang luong tai tao) vé viéc thong bao két qua tham dinh

TKCS duy 4n nang cap, cai tao hé thong xir Iy khi thai NMND Quang Ninh.

- Quyét dinh s 358/QD-NDQN ngay 03/04/2017 cia HPQT vé viéc phé duyét
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Bao cao NCKT, TKCS va Quyét dinh dau tu Dy 4n Nang cp, cai tao hé thong xir 1y
khi thai Nha may nhié¢t dién Quang Ninh.

- Thong bao sé 384/TB-VPCP ngay 02/10/2018 ctia Vin phong Chinh phu vé viée
két luan cua Phé Thu tudéng Vuong Dinh Hué tai cudc hop vé phuong an diéu chinh
gia dién khi ning cip, cai tao, hé thong xur 1y khi thai ctia cic nha may nhiét dién.

- Vin ban s6 5289/EVN-DT ngay 18/10/2018 cua Tap doan Pién luc Viét Nam vé
viéc cac du an nang cip, cai tao hé théng xir 1y khi thai cic NMND EVN.

- To trinh 4690/TTr-EVN ngay 10/7/2020 cia Tap doan DPién lyc Viét Nam vé
viéc bo cdo Thu tudéng Chinh phu cac khé khin, vudng mic trong qua trinh trién khai
cac du an cai tao, nang cap cac hé thong xir 1y khi thai cia NMND than.

- Cong vin sd 5301/EVN-TH ngay 06/8/2020 cta Tap doan Dién lyc Viét Nam vé
viéc trién khai dy 4n céi tao nang cap cac hé thong xur 1y khi thai NMND than.

- Cong vin s6 524/NPQN-HCLD ngay 05/05/2021 vé viéc 1ap dé cwong nhiém vu
hiéu chinh Bao cao NCKT va TKCS Dy an nang cap hé thong xir Iy khi NMND
Quang Ninh.

- Vin ban s6 8306/CT-EVN ngay 26/12/2025 cua Tap doan Dién lyc Viét Nam chi
thi V& tang cudng lanh dao, chi dao va tuin thu nghiém tic quy dinh cta phap luat
trong cong tac bao v¢ moi truong.

- Hop dong dich vu sé 30/2016/HP-XD nay 23 thang 8 nim 2016 tu van lap
Nghién ciru kha thi Dy 4n ning cp, cai tao hé théng xur 1y khoi thai Nha may nhiét
dién Quang Ninh giita Cong ty c6 phan nhiét dién Quang Ninh va Vién Ning luong —
B6 Cong Thuong.

- Hop dong s6 47/2023/HD-DV ngay 08/06/2023 giita Cong ty CPND Quang Ninh
va Vién Nang luong vé viée Tu van lap diéu chinh Béo cao NCKT va TKCS Du an
nang cap, cai tao hé thong xtr Iy khi thai NMND Quéng Ninh.

- Hop dong s6 28/2024/HD-DVTV ngay 06/3/2024 vé viéc Tu van thim tra Bao
cdo nghién ctu kha thi va Thiét ké co s& diéu chinh cua Dy an nang cﬁp, cai tao hé
thng xtr Iy khi thai NMND Quang Ninh.

- Céac van ban phap 1y khéc c6 lién quan.

Il. PROJECT DOCUMENTATION COMPONENTS FOR REVIEW

2.1. Legal Basis for Project Preparation

a) Legal Basis for Feasibility Study Report

The Feasibility Study Report for the Project to Upgrade and Renovate the Flue gas
Treatment System of the Quang Ninh Thermal Power Plant is prepared based on the

following legal grounds:
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- Resolution No. 70-NQ/TW dated August 20, 2025 of the Politburo on ensuring
national energy security until 2030, with a vision to 2045.

- Law on Environmental Protection No. 72/2020/QH14 dated November 17, 2021.

- Law on Construction No. 50/2014/QH13 dated June 18, 2014 and Law No.
62/2020/QH14 dated June 17, 2020 amending and supplementing a number of articles
of the Law on Construction.

- Law on Electricity No. 61/2024/QH15 dated November 30, 2024.

- Law on Management and Use of State Capital Invested in Production and Business

at Enterprises No. 69/2014/QH13 dated November 26, 2014.

- Government Decree No. 06/2021/ND-CP dated January 26, 2021 detailing a number

of 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.

- Government Decree No. 175/2024/ND-CP dated December 30, 2024, detailing some

contents on the management of construction investment projects.

- Government Decree No. 35/2023/ND-CP dated June 20, 2023, amending and

supplementing a number of articles of decrees under the state management of the

Ministry of Construction.

- Circular No. 45/2024/TT-BTNMT dated December 30, 2024, of the Ministry of

Natural Resources and Environment promulgating the national environmental

standard (QCVN 19:2024/BTNMT).

- Circular No. 11/2021/TT-BXD dated August 31, 2021, issued by the Minister of

Construction, guiding some contents on determining and managing construction

investment costs.

- Circular No. 12/2021/TT-BXD dated August 31, 2021, issued by the Minister of

Construction, promulgating construction norms. Circular No. 13/2021/TT-BXD dated

August 31, 2021, issued by the Minister of Construction, guiding the method of

determining economic and technical indicators and quantity surveying of construction

works.

- Circular No. 14/2021/TT-BXD dated September 8, 2021, issued by the Minister of

Construction, guiding the determination of maintenance costs for construction works.

- Circular No. 60/2025/TT-BXD dated December 30, 2025, of the Ministry of

Construction amending and supplementing some contents of Circular No. 11/2021/TT-

BXD dated August 31, 2021, of the Minister of Construction guiding some contents on
11



determining and managing construction investment costs; Circular No. 12/2021/TT-
BXD dated August 31, 2021, of the Minister of Construction promulgating
construction norms; Circular No. 13/2021/TT-BXD dated August 31, 2021, of the
Minister of Construction guiding the method of determining economic and technical
indicators and quantity surveying of construction works, and Circular No.
14/2021/TT-BXD dated September 8, 2021, of the Minister of Construction guiding the
determination of maintenance costs of construction works.

- Decision No. 2476/QD-UBND dated July 21, 2020, of the People's Committee of
Quang Ninh province promulgating the national and local technical standards on
environment in Quang Ninh province.

- Decision No. 1838/QD-TTg of the Prime Minister dated October 10, 2013, on
recognizing Ha Long city as a type | urban area in Quang Ninh province.

- Decision No. 767/QD-BTNMT of the Ministry of Natural Resources and Environment
dated June 18, 2003, on “Approving the Environmental Impact Assessment Report of
the Quang Ninh Thermal Power Plant Project”.

- Official Letter No. 2346/BTNMT-MT of the Ministry of Natural Resources and
Environment dated September 17, 2003, on NOx emission standards for the Quang
Ninh Thermal Power Plant.

- Government Document No. 1765/CP-CN dated November 23, 2004, on “the EPC
package for the Quang Ninh Thermal Power Plant Project”.

- Document No. 492/EVN-KTSX-KHCN&MT dated February 5, 2016, from EVN
directing GENCO 1, 2, 3 and other companies managing and operating coal-fired
power plants under EVN to review, inspect, evaluate, and carry out related tasks to
meet the National Standard on Industrial Thermal Power Emissions QCVN
22:2009/BTNMT.

- Official Letter No. 2151/EVNGENCO1-KTSX dated August 15, 2016, from Power
Generation Corporation 1 regarding accelerating the progress of preparing the
feasibility study report for the investment project on equipment to reduce NOXx
concentration in thermal power plant emissions.

- Official Letter No. 3406/EVN-KHCN&MT dated August 17, 2016, from Vietnam
Electricity Group regarding the implementation of investment and equipment upgrade
projects to meet the National Standard on environmental QCVN.

- Document No. 2321/SCT-QLNL dated July 14, 2025, from the Department of
Industry and Trade regarding the appraisal of the revised feasibility study report for
the construction of the project to upgrade and renovate the flue gas treatment system
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of the Quang Ninh Thermal Power Plant.

- Resolution No. 101/NQ-NDPON-HPQT dated October 7, 2016, of the Board of
Directors of Quang Ninh Thermal Power Joint Stock Company on the investment
policy for the project to renovate and upgrade the flue gas treatment system of the
Quang Ninh Thermal Power Plant.

- Document No. 3419/TCNL-ND&DHN dated December 12, 2016, from the General
Department of Energy (now the Department of Electricity and Renewable Energy)
regarding the notification of the results of the appraisal of the Facility design for the
project to upgrade and renovate the flue gas treatment system of the Quang Ninh
Thermal Power Plant.

- Decision No. 358/QD-NDQN dated April 3, 2017, of the Board of Directors
approving the Feasibility Study Report, Facility Design Report, and Investment
Decision for the Project to Upgrade and Renovate the Flue gas Treatment System of
Quang Ninh Thermal Power Plant.

- Document No. 492/EVN-KTSX-KHCN&MT dated February 5, 2016, from EVN
directing GENCO 1, 2, 3 and the companies managing and operating EVN's coal-fired
power plants to review, inspect, evaluate, and carry out related tasks to meet the
National Standard on Industrial Emissions from Thermal Power Plants QCVN
22:2009/BTNMT.

- Notice No. 384/TB-VPCP dated October 2, 2018, from the Government Office
regarding the conclusions of Deputy Prime Minister Vuong Dinh Hue at the meeting
on the plan to adjust electricity prices when upgrading and renovating the flue gas
treatment systems of thermal power plants.

- Document No. 5289/EVN-DT dated October 18, 2018, from the Vietnam Electricity
Group regarding projects to upgrade and renovate the flue gas treatment systems of
EVN thermal power plants.

- Document No. 5646/EVN-TTD+TCKT+DT+KHCNMT dated October 6, 2022, from
the Vietnam Electricity Group regarding the upgrading and renovation of flue gas
treatment systems of thermal power plants.

- Document No. 7331/EVN-KT dated November 15, 2025, from the Vietnam Electricity
Group (EVN) regarding the implementation of upgrading and renovating the flue gas
treatment systems of thermal power plants.

- Directive No. 8306/CT-EVN dated November 15, 2025, from the Vietnam Electricity
Group regarding strengthening leadership, guidance, and strict compliance with legal
regulations in environmental protection work.
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- Document No. 2450/EVNGENCO1-KTAT-QLDTXD-TCKT dated December 26,
2025, from Power Generation Corporation 1 regarding the financial mechanism for
investment costs in implementing renovation projects to meet new emission
requirements according to QCVN 19/2024/BTNMT.

- Document No. 7589/BNNMT-MT dated October 7, 2025, from the Ministry of
Agriculture and Environment regarding the upgrading and renovation of the flue gas
treatment system of the Quang Ninh Thermal Power Plant.

- Contract No. 47/2023/HD-DV dated June 8, 2023, between Quang Ninh Thermal
Power Plant Joint Stock Company and the Institute of Energy regarding consulting
services for the preparation and adjustment of the Feasibility Study Report and
Facility Design Report for the project to upgrade and renovate the flue gas treatment
system of the Quang Ninh Thermal Power Plant.

- Other relevant legal documents.

2.2. HO so, tai liéu du an, khao sat, thiét ké

a) Ho so dw dn

B4o cdo Nghién ctiru Kha thi (BCNCKT) cua du an duoc bién ché va gom c6 03
quyén nhu sau:

Quyén 1: Thuyét minh Nghién ctru kha thi

Phin 1: Thuyét minh

Chuong 1: Tong quan.

Chuong 2: Tom tat cac thong tin chinh vé Dy an.

Chuong 3: Sy can thiét cia Dy an.

Chuong 4: Lua chon giai phap cai tao, nang cap.

Chuong 5: Giai phap xay dung va t6 chtic thi cong.

Chuong 6: Ké hoach bao vé méi truong.

Chuong 7: Téng muc dau tu va hinh thic thye hién Dy an, tién do thuc hién
Chuong 8: Danh gia va phén tich hiéu qua kinh té - x4 hoi cua Dy an.
Chuong 9: Két luan - kién nghi.

Phian 2: Phu luc

Phu luc 1: Cac van ban phap ly.

Phu luc 2: Téng murc dau tu va phan tich kinh té tai chinh
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Quyén 2: Thiét ké co s¢

Phan 2.1 Thuyét minh TKCS

Chuong 1: Téng quan

Chuong 2: Mo ta cac yéu cau k¥ thuét cac hé thong
Chuong 3: M6 ta xay dung

Chuong 4: PCCC va giam thiéu tac dong moi trudng
Phén 2.2 Bin vé TKCS

Phin 2.3 Cac phu luc

Phu luc 1: Tinh toan hé théng ESP

Phu luc 2: Tinh toan hé théng giai phap khir NOx
Phu luc 3: Tinh toan giai phép lién quan dén hé thong FGD

Phu luc 4: Tinh toan xay dung

Quyén 3: Bao cido khio sat NMIND Quing Ninh
Quyén 4: Bao cio diéu Kién dia chit cong trinh
2.2. Project documents, surveys, and design

a) Project documents

The Feasibility Study Report (FSR) of the project is compiled and consists of 3
volumes as follows:

Volume 1: Feasibility Study Explanation

Part 1. Explanation

Chapter 1: Overview.

Chapter 2: Summary of key information about the Project.
Chapter 3: The Necessity of the Project.

Chapter 4: Selection of Renovation and Upgrading Solutions.
Chapter 5: Construction and Implementation Plan.

Chapter 6: Environmental Protection Plan.

Chapter 7: Total Investment and Implementation Method, Project
Implementation Schedule.

Chapter 8: Evaluation and Analysis of the Socio-Economic Effectiveness of the
Project.

Chapter 9: Conclusion - Recommendations.
Part 2: Appendix
Appendix 1: Legal Documents.
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Appendix 2: Total Investment and Economic and Financial Analysis
Volume 2: Facility Design

Part 2.1 Facility Design Explanation

Chapter 1: Overview

Chapter 2: Description of Technical Requirements of Systems
Chapter 3: Construction Description

Chapter 4: Fire Protection and Environmental Impact Mitigation
Part 2.2 Facility Design Drawings

Part 2.3 Appendices

Appendix 1: ESP System Calculation

Appendix 2: NOx Removal Solution System Calculation
Appendix 3: Calculation of Solutions Related to FGD System
Appendix 4: Construction Calculations

Volume 3: Quang Ninh Thermal Power Plant Survey Report
Volume 4: Geotechnical Engineering Conditions Report

2.3. Ho so ning luc ciia cac nha thiu

a) Nha thau thiét ké

>  Nha thau lap béo cdo nghién ctru kha thi 1a Vién Nang luong (IE).

— Pia chi: S6 6 Phd Ton That Tung, phudong Kim Lién, thanh phd Ha Noi, Viét
Nam.

— Giay chung nhan ding ky kinh doanh va diang ky thué cta t6 chtc khoa hoc va
cong nghé:

+ M3 s6 doanh nghiép: 0100101227.
Ding ky lan dau ngay: 06/08/2007.
Ding ky thay d6i lan tht 2, ngay 26/03/2020.
Ding ky thay d6i 1an tht 3, ngay 26/01/2026

Nguoi dai dién: 6ng T6 Xuan Bao

+ + + + +

Chtrc danh: Vién truong.

— Giay phép hoat dong dién luc sb: 64/GP-DTPL.

+ Ngay cap: 15-06-2022.

+ Ngay hét han: 14-06-2027

Vién Nang lugng c6 cac chirng chi hoat dong xay dung sau:
(1) Chitng chi hoat dong xay dung: BXD-00049599

— Ngay c6 hi¢u luc: 09/08/2022.

— Ngay hét han: 09/08/2032
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Can ctr theo Chung chi ning luc hoat dong xay dung BXD-00049599, pham vi
hoat dong xay dung ctia Vién Nang lugng (IE) bao gom:

— Khdo sat xay dung: Hang 1.

— Thiét ké, tham tra thiét ké cong trinh: Hang I.

— Tu vAn gidm sat thi cong xay dung cong trinh: Hang L.

(2) Chitng chi hoat dong xay dung HAN — 00049599
— Ngay c6 hi¢u luc: 18/12/2020.
- Ngay hét han: 14/12/2030.

Cén ctt theo Ching chi ndng luc hoat dong xay dung HAN-00049599, pham vi
hoat dong xay dung cua Vién Nang lugng (IE) bao gom:

— Thiét ké, tham tra TK/dan dung: Hang I1I

— Thiét ké, tham tra TK/Cong nghiép (Nhe): Hang III

— Thiét ké, tham tra TK/Ha téng k¥ thuat: Hang II1

— Khao sat dja chat, dja hinh: Hang I1

Vién Ning luong 14 co quan nghién ciru khoa hoc cong nghé, quy hoach tong thé
phat trién nang luong va dién luc cling nhu c¢6 nhiéu kinh nghiém vé linh vyc tu van
thiét ké cac cong trinh dién nhu nhiét dién than va nang luong moi.

b) Nha thdu khdo sdt

Trong Béo c4o nghién ciru kha thi, gdbm bao céo khao sat hién trang nha may va
bao céo diéu kién dja chat cong trinh do IE 13p, st dung s6 litu da duogc thuc hién
trong giai doan xay dung két hop s6 liéu khao sat thuc t& nha mdy nhiét dién Quang

Ninh dé phuc vu 13p bao cao dau tu ctia Dy an.
2.3. Contractor's Capabilities
a) Contractor Design
[J The contractor for the feasibility study report is the Institute of Energy (IE).
- Address: 6 Ton That Tung Street, Kim Lien Ward, Hanoi City, Vietnam.

- Business registration and tax registration certificate of the science and
technology organization:

+ Enterprise code: 0100101227.

+ First registration date: August 6, 2007.

+ Second registration amendment date: March 26, 2020.
+ Third registration amendment date: January 26, 2026

+ Representative: Mr. To Xuan Bao
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+ Title: Director of the Institute.

- Electricity operating license number: 64/GP-DTDL.

+ Date of issuance: June 15, 2022.

+ Expiration Date: 14-06-2027

The Institute of Energy holds the following construction activity certificates:
(1) Construction Activity Certificate: BXD-00049599

- Effective Date: 09/08/2022.

- Expiration Date: 09/08/2032

Based on Construction Activity Certificate BXD-00049599, the scope of
construction activities of the Institute of Energy (IE) includes:

- Construction survey: Class I.

- Design and design verification of construction works: Class I.
- Construction supervision consulting: Class I.

(2) Construction Activity Certificate HAN — 00049599

- Effective Date: 18/12/2020.

- Expiration Date: 14/12/2030.

Based on Construction Activity Capacity Certificate HAN-00049599, the scope
of construction activities of the Institute of Energy (IE) includes:

- Design and verification of civil engineering projects: Class IlI

- Design and verification of industrial (light) projects: Class 111

- Design and verification of technical infrastructure projects: Class 111
- Geological and topographical surveys: Class 1l

The Institute of Energy is a scientific and technological research institution,
involved in the overall planning of energy and power development, and possesses
extensive experience in consulting and designing power projects such as coal-fired
thermal power plants and new energy sources.

b) Survey Contractor

In the Feasibility Study Report, including the report on the current state of the
plant and the report on the geological conditions of the construction site prepared by
IE, data collected during the construction phase combined with actual survey data
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from the Quang Ninh thermal power plant will be used to prepare the investment
report for the Project.

I11. NOI DUNG HO SO DU AN TRINH THAM TRA
3.1 Noi dung chii yéu ciia ho so dy an

Céc thong tin chung vé du 4n theo hd so Bao cdo nghién ctru kha thi (NCKT) do

IE 1ap thang 03/2026 nhu sau:

3.1.1 Phan cong nghé
3.1.1.1. H¢ thong Khir bui tinh dién (ESP)

Thong so thiét ké ESP:

a) Hé thong xtr Iy NOx

S6 lugng bo loc bui tinh dién: 2 /110 hoi

Luu luong khoi vao ESP (ché do BMCR): Vk = 1.642.000 m¥hr

Nhiét d6 khoi thiét ké : 121°C

Nong do bui dau vao ESP: Cv < 37.600mg/Nm3

Nong d6 bui dau ra ESP 16n nhat: Cr < 20 mg/Nm3 (Yéu cau thiét ké

giai doan luwa chon nha thau EPC dé dy phong trong truong hop thiét bi xudng cip, hu

hong chua kip sura chira)

Hiéu suit khir bui yéu cau (tbi thiéu): n>99,92%
Nong d6 bui ddu ra dng khoi 16n nhat: Cr < 20 mg/Nm3 (Quy dinh cua

QCVN 19:2024/BTNMT ép dung cho NMND Quang Ninh)

So truong loc bui: 16/1 to may

Kich thirc co ban cia mot truong:

+ Chiéu dai hitu ich: L>3m;
+ Chiéu rong hiru ich: R=19,2m;
+ Chiéu cao hitu ich: H = 15,06 m.

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

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

Thong sb may bién ap chinh luu cao tin/mdy bién 4p xung twong duong:

Chinh luu cao tan May bién ap xung

Dai chirc nang 0,85 — 1,1 Uganh dinh

Dai van hanh tai Pdanh dinh | 0,95 — 1,1 Uganh dinh
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(380 V)

H¢ so cong suat

0.9 (song sin chuan)

Thoi gian ngit dién 4p 16n
nhét
khong khoi dong lai hé diéu
khién

ma

<100ms

Hiéu suat

> 95% ¢ muc tai danh dinh

Pau vao s6 trén bo dicu

khién

24 'V AC/ DC, tai 20mA,
opto-coupler

Pau ra ro le trén bd dicu
khién

50 V AC/ DC, 1A hoic 230
V AC, 0.5A.

Trong luong

<600 kg

Dung dich lam mat

Dau

Ngudn dién vao 3 pha

380*2V, 50 Hz, 180 A

Nguén dién ra (cao ap 1

80 kV, 20 kHz, 1200mA

chiéu)

Nhiét do lam 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 viéc | 100%

t6i da

Kiéu lam mat Chat 1ong/khi

Chuan EMC EN 55 011, IEC 61 000-4-2,
IEC 61 000-4-3,1EC 61 000-
4-4, IEC 61 000-4-5, IEC 61
000-4-6, IEC61 000-4-8,
IEC 61 000-4-11

Chuan ha ap EN 50178, EN/IEC 61010-1

Cip d6 bao vé theo tiéu |55

chuan EN/IEC 60529

Két nbi Mang Ethernet

Tu diéu khién dong co Riéng biét
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Cap ngudn tir bo bién 4p | Tuy chon
chinh luu cao tin trong tu
diéu khién dong co

Phan mém tdi wu héa Loc | OPOQ, OPOPT
bui

I1l. PROJECT DOCUMENTATION CONTENTS SUBMITTED FOR REVIEW
3.1 Main contents of the project documentation

General information about the project according to the Feasibility Study Report
(FSR) prepared by IE in March 2026 is as follows:

3.1.1 Technology section

3.1.1.1. Electrostatic Precipitator (ESP) System

ESP Design Parameters:

a) NOx Treatment System

Number of electrostatic precipitators: 2/ 1 boiler

- ESP flue gas inflow (BMCR mode): Vk = 1,642,000 m3/hr
- Design flue gas temperature: 1210C

- ESP inflow 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 for contingency in case of
equipment degradation or damage before repair)

- 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 unit
- Facility dimensions of a field:

+ Useful length: L > 3 m;

+ Useful width: R =19.2 m;

+ Useful height: H = 15.06 m.

- Distance between discharge and settling electrodes in the first 2 fields (8 rows): y =
0.225m
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- Distance between discharge and collecting electrodes in the last 2 fields (8 rows): y

= (0.200m

- Number of settling electrode sets in the first 2 fields (8 rows): 88 electrodes (44 per

set)

- Number of settling electrode sets in the last 2 fields (8 rows): 100 electrodes (50 per

set)

- Parameters of the equivalent high-frequency rectifier/pulse transformer:

High-frequency rectifier

Pulse transformer

Function Range

0,85 — 1,1 Unominal

Operating Range at Nominal
Voltage (380 V)

0,95 — 1,1 Unominal

Power Factor

0.9 (standard sine wave)

Maximum Voltage Off Time
without Restarting the Control
System

<100ms

Efficiency

> 95% at rated load

Digital Inputs on the Controller

24 V AC/ DC, current 20maA,
opto-coupler

Relay Outputs on the Controller

50 V AC/ DC, 1A or 230 V AC,
0.5A.

Weight

<600 kg

Coolant Fluid

Oil

Three-Phase Input Power

380*2V, 50 Hz, 180 A

Output Power (High Voltage
DC)

80 kV, 20 kHz, 1200mA

Operating Temperature

-40 °C to +40°C

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

+50°C

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,
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IEC61 000-4-8, IEC 61 000-4-11

Low Voltage Standard

EN 50178, EN/IEC 61010-1

Protection Level according to
EN/IEC 60529 Standard

55

Connections

Ethernet Network

Motor Control Cabinet Separate

Power Supply from the High- | Optional
Frequency Rectifier Transformer

in the Motor Control Cabinet

Optimization ~ Software  Dust | OPOQ, OPOPT
Filter

3.1.1.2. Hg thong xir Iy NOx

Yeéu cau thiet ké hé thong SCR:

- Nong d6 NOx trong khoéi thai dau vao bd SCR: 1000 mg/Nm?,
- Nong d6 NOx trong khoi thai ra khoi b6 SCR < 120 mg/Nm3, theo
QCVN19:2024/BTNMT (trong yéu cau hd so moi thau yéu cau nha thau c6 thiét ké du

phong khi thiét bi xudng cap))

- Nong do ammonia du trong khoi thai < 3ppm.
- Ty lé bién d6i SO2/SO3: 0,1%
Danh muc thiét bi hé thong khir NOx

Badng: Danh séch cdc thiét bi chinh trong hé thong khir NOx

TT Tén thiét bi Thong so Pon vi | Ghichu

| | Thiét bicho 2 to

1 | Bé du trit NH;
S6 luong 4 chiéc | 2cho2to
Thé tich 156 m?3
Ap luc thiét ké 17,335 mmH,0

2 | May nén Ammonia
Sé luong 4 chiéec | 2cho2to
Cong suét 1,04 m3/phat
Cot ap 25,493 mmH20
Cong suét dong co 7,5 kW

3 | Bom Ammonia
S6 luong 4 chiéec | 2cho2t6
Cong suit 1,46 m3/h
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TT Tén thiét bi Thong s6 Ponvi | Ghichu

Cot ap 3.569 mmH20
Cong suit dong co 1,23 kW
4 | Binh béc hoi
S6 luong 5 chiéc | 5cho4td
Thé tich 2 m3
5 | Binh chtra
S6 luong 5 chiéc | 5cho4td
Thé tich 2 m?
6 | Quat hoa tron
khong khi
(Dilution air fan)
S6 luong 8 chiecc | 2cholto
Cong suat 5500 m3h
Cot ap 128 mmH20
Cong suat dong co 26,06 kW
7 | BoSCR
S0 lugng 8 b6 | 2bochol
to
Kich thudc
Rong 6,8 m
dai 10,8 m
Cao 13,50 m

3.1.1.2. NOx treatment system
SCR system design requirements:
- NOx concentration in flue gas inlet to SCR: 1000 mg/Nm3.

- NOx concentration in flue gas discharged from the SCR unit < 120 mg/Nm3,
according to QCVN19:2024/BTNMT (the tender documents require the contractor to
have a contingency design in case of equipment degradation).

- Residual ammonia concentration in flue gas < 3 ppm.
- SO2/S03 conversion ratio: 0.1%

List of equipment for the NOx removal system
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Table: List of main equipment in the NOx removal system

No. Equipment name Parameter Unit Remark

I Equipment for 2 units

1 NH3 Storage Tank

Quantity 4 piece 2 for 2 unit
Volume 156 m?
Design Pressure 17,335 mmH,O

2 Ammonia Compressor
Quantity 4 piece 2 for 2 unit
Power 1,04 m*/phit
Head 25,493 mmH20
Motor Power 7,5 kw

3 Ammonia Pump
Quantity 4 piece 2 for 2 unit
Power 1,46 m/h
Head 3.569 mmH,0
Motor Power 1,23 kw

4 Evaporator
Quantity 5 piece 5 for 4 unit
Volume 2 m?

) Storage Tank

Quantity 5 piece 5 for 4 unit

Volume 2 m

6 Air Mixing Fan
(Dilution Air Fan)

Quantity 8 piece 2 for 1 unit
Power 5500 m®h
Head 128 mmHz0
Motor power 26,06 '
7 SCR
Quantity 8 set 2 setfor 1
unit
Size
Width 6,8 m
Length 10,8
Height 13,50 m
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3.1.1.3. H¢ thong xit Iy SOx
Yéu cau thiét ke hé thong xir ly SOx
Nong d6 SO2 dau vao 1én nhat: 1504 mg/Nm3
Nong d6 SO2 tai dng khéi yéu cau < 120 mg/Nm3, do d6 hiéu suat khir SO2 t6i
thiéu phai dat 92% ung voi ham luong luu huynh trong than 16n nhat 0,66% (theo than
thiét ké).
Danh sach cc thiét bi chinh trong hé thong khir SOx sau cai tao cho 04 tb may

TT Tén thiét bi S6 lwong Pic tinh
I Gian phun va voi 16 gian
phun (thay thé)
Ong nhanh néi dng 4”, FRP
gop va voi phun
Voi phun 4x68x4 Non doi, 120°, vat liéu SiC
=1088 céi
Il | Bom tuan hoan thap
hap thu (thay thé)
S6 bom 16 bom + Ning suat: 6100 m3/h;
+ Cot ap: 18,5/21/23,5/26 m;
+ Cong suat dién: 310/345/385/430 kKW.
11 Khay chia khéi
S6 luong 04 cai | Kiéu duc 15, vat liéu thép hop kim cuong do
cao (hard alloy);
Vat liéu Thép hop kim cuong do cao
Vi tri Lap dat o trong thap hap thy, sau ctra vao
cta khoi, truéc dan dng phun bun voi dudi
cung
Khoi lugng 12 Tan 12
WY Vanh chan khoi
S6 luong 12 cai
Vi tri tuong tng v4i cac mac lap dat 04 gian phun
Khoi luong 3,6 Tan
V | Thiét bi khir am (thay
thé)
S6 gian khir am 8 gian Kiéu mai, vat liéu thép hop kim hoic nhua
PP Polypropylene)
S6 VO ria 1680 voi
VI | Quat suc 0-xi (Thay
thé)
S6 luong 06 céi +Ning suét: 5.900 m3/h;

+DPong co: 160 kW.
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TT Tén thiét bi S6 lwong ‘ Piic tinh
V Bo GGH 4 1. Phan tur trao doi nhiét GGH 30,5 V-
SMRC

- Bién dang: HC12e
- Chiéu cao phan tir trao d6i nhiét: 800mm
- b6 day tam trao d6i nhiét: 0.75mm +
0.3mm I6p pha enamel
- V4t liéu tAm trao doi nhiét: Dercarburized
steel + Enamel
- Vit liéu khung: Corten A
- Quy cach phu (enamel): phu tinh dién bot
khoé (Electrostatic Dry
Powder method)
+ Quy trinh nén phan ttr trao ddi nhiét:
Surepack Elements
+ Loai Khung: Mark 3 (MK3)
S6 lwong: 01 bo cho 01 GGH: 36 x 4 = 144
chiéc
2. Hop giam téc SGW29-100D (CW) GGH,
sb luong: 4 bod.
3. Quat chén truc, Model ZSC 63-4N-LG125
(Bao gom dong co), s6 luong: 4 bd

3.1.1.3. SOx Treatment System

Design requirements for the SOx treatment system:

- Maximum inlet SO2 concentration: 1504 mg/Nm3

- SO2 concentration at the chimney is required to be < 120 mg/Nm3, therefore the

minimum SO2 removal efficiency must reach 92% corresponding to a maximum sulfur
content in coal of 0.66% (according to the design coal).

List of main equipment in the SOx removal system after renovation for 4 units

Equipment Name Quantity Characteristics
No.
| Spray manifold and 16
nozzle (replacement) manifold
Braqch pipe connecting 47 FRP
manifold and nozzle
Nozzle 4x68x4
=1088 Double helmet, 120°, SiC material
piece
Absorption tower
I circulation pump
(replacement)
Number of pumps 16 pumps + Capactity: 6100 m3/h;

+ Head: 18,5/21/23,5/26 m;
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No. Equipment Name Quantity Characteristics
+ Motor power: 310/345/385/430 kW.
I11 | Smoke splitter tray
Quantity 04 pi Perforated type, high-strength alloy steel material
piece ;
(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
Weight 12 ton 12
IV | Smoke shield
Quantity 12 piece
Location corresponding to the installation levels of 04 spray
systems
Weight 3,6 ton
Vv Eliminator (replacement)
Number of eliminator 8 Roof type, material (alloy steel or PP/Polypropylene
racks plastic)
Number of wash nozzles 1680
VI Oxygen fan
(Replacement)
Quantity ) +Capacity: 5.900 m3/h;
06 piece +Motor power: 160 kW.
1. GGH 30.5 V-SMRC Heat Exchanger Element
- 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
Vv GGH 4 - Coating sp_ecifications (enamel): Electrostatic dry
powder coating
+ Heat exchanger element compression process:
Surepack Elements
+ Frame type: Mark 3 (MK3)
Quantity: 1 set for 1 GGH: 36 x 4 = 144 pieces
2. SGW29-100D (CW) GGH gearbox, quantity: 4
sets.
3. Shaft insert fan, Model ZSC 63-4N-LG125
(Including motor), quantity: 4 sets

3.1.2 Phan Pién

Céc ndi dung lién quan dén phan hé théng dién du an duoc trinh bay cha yéu &
C4C tai lidu thuyét minh sau:
- Thuyét minh Béo céo kha thi bao gém: Chuong 4 — Lwa chon giai phap cong
nghé - k¥ thuat; muc 4.4 — Hé théng dién.
- Thuyét minh Thiét ké co s& bao gom: Chuong 2 — Thuyét minh k¥ thuét; muc 2.4
— Hé thong dién.
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- Céc ban vé phan dién duoc thé hién trong tap ban vé caa hd so Thiét ké co s6.

- Céc Phy lyc tinh toan phan DBién tai TKCS.
Nbi dung phan dién trong hd so dur 4n di thé hién cac ndi dung lién quan bao gom:

- Céc diéu kién thiét ké.

- Céc so dd cap dién.

- Céc giai phap xay dung va lap dat thiét bi phuc vu nang cap, cai tao hé thong xir
ly khi thai.

Trong phan thuyét minh ctia hd so du 4n di mé ta théng sb k¥ thut cac phuy tai
dién cua hé thong xir Iy khi thai, cing voi d6 1a giai phap nang cip, thay thé va tai st
dung mot sb thiét bi phuc vu trong qué trinh cai tao. Cac giai phap nang cép, cai tao
nhu sau:

a) Hé thong loc bui tinh dién ESP

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 &p chinh luu cao tan,
hodc két hop cac truong dau dung may bién ap cao tan, cac truong sau ding may bién
ap xung. Cac tu dién ngudn va cap cap ngudn dé xuat thay thé méi dé phu hop véi
cdng nghé may bién &p xung hoic chinh luu cao tan hoic két hop ca hai loai.

b)  Hé thong xir Iy NOx

H¢ théng cap dién cho hé thong khir NOx (SCR) bao gom:

- Trung thm diéu khién dong co (MCC) dit tai khu vyc cap va luu trit Ammonia:

Ammonia MCC (c4p dién cho cac phu tai hé thong cip Amonia chung cho ca

bon t6 may cia NMND Quang Ninh 1&2).

- MCC dit tai gan khu vuc lap dit bo SCR cua céc té may: #1 SCR MCC, #2 SCR

MCC, #3 SCR MCC, #4 SCR MCC.

Hé thong dién hién tai trong nha may, voi nhu cau cong suit ting thém nhu dy
kién & cac muc trén (khoang 430kW phu tai ha 4p), viéc cAp ngudn cho hé théng khir
NOx va SO2 tir cac ngin dy phong ciia cac til phan phdi 0,4kV hién hiru 13 kha thi.
¢)  Héthang khir lieu hupnh FGD

Thay thé 02 quat khéi hién hiru cia mot to may (mdi quat khoi co cong suét dit
dong co 1.400kW) bang 02 quat khoi méi (mdi quat khéi méi co cong suat dit cia
dong co khoang 1.800kW) va két hop bién tan.

Céc cong vi¢e tinh toan kiém tra sau s& dugc nha thau thuc hién trong giai doan
thuc hién du an:

- biéu kién thong gi6 va lam mat cua cac phong dién hién co;

- Tac dong song hai Ién h¢ thong dién hién cd cua nha may;
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d)

Khoéng gian co san dé lép dat thém thiét bi dién.
Thiét bi dién

Tt dién ha thé
Yéu ciu chung dbi véi céac ta dién ha thé 400V:
Tiéu chuan: IEC60439.1, IEC60947, IEC60408
bién ap: 400V
S6 pha: 3 pha
Tan s6: 50Hz
Dong dién dinh muc: 250A/ 100A
Dong ngan mach dinh muc: 50kA
Dién 4p diéu khién: 220VDC
bién 4p chiu dung tan s6 cong nghiép:  3kV
bién ap chiu dyng xung sét: theo IEC 60439
Cap bao vé: IP54 (khu vuc c6 thdng gid), IP55 (khu
vuc khéng cd théng gid) hoic IP56 (d6i véi khu vuc nhiém bui).
Cap dién
Céap

luc trung ap 6/10kV st dung cho du an s€ 1a loai cap cach dién XLPE, cap s€

duoc yéu cau tuan thu cac yéu cau sau:

Cap duogc san xuat theo tiéu chuan IEC 60502 bao gom 1561 dong bén, cach dién
chay cham XLPE voé cap lam bang vat liéu PVC tuan tha tiéu chuan IEC 60502
va IEC 60332-3 nhdm C. Mang chong nhiéu sé& la loai bang dong. Trudng hop
cap phai chiu dung cac tng luc co khi c6 kha nang lam hong 16p vo vi du nhu
chén truc tiép trong dat thi giap cap duoc st dung.

Su lién két gitra 16p cach dién ban dan va lop cach dién phai duogc thiét ké dé co
thé go ra bang tay ma khéng can cac yéu cau khéac (khdng can gia nhiét).

Mang chan chng nhidu d¢ong phai Ia loai ¢6 kich ¢& manh, nhe. Néu st dung cép
cao ap 3 I6i thi cac 16i nay sé& la chng nhidu riéng lé.

Cép luc ha ap str dung dugc ché tao phu hop véi yéu cdu cua tiéu chuan IEC

60502, bao gém cac 16p, phan dan dién bang dong bén, cach dién chay cham XLPE c6

giap thép bao vé, cap dién ap 0,6/1kV, 16p boc bang PVC tach riéng cho cac phan din

dién. Cac 1061 cap va cac day nodi dat dugc dinh mau theo céc ti€u chuan hi¢n hanh cua

Viét Nam. DAy dan dién cho hé thdng chiéu sang st dung loai ddy dong boc cach dién
PVC, 2 15i, cip dién ap 0,6/1kV tudn thu theo tiéu chuian TCVN 5935-1/IEC 60502-1.

Cép dién cip t6i cac thiét bi s& di trong cac hé thdng muong cap/gia cap hién co

hodc xay mdi hodc trong cac ong ludn céap dién.

Thiét bi ndi dat
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Viéc nbi dat cac thiét bi dugce thyc hién nhiam dam bio an toan cho thiét bi va cho
nguoi van hanh.

Khu vuc ammonia s€ duoc lép dat lu6i ndi dit méi, si dung cac coc ndi dat bﬁng
ddng @25 va cac thanh ndi dat ngang bing ddy dong 120mm?. Céac khu vic ESP, SCR,
FGD s€ tan dung ludi ndi dat hién hitu ctia nha may.

Céc thiét bi s& duoc ndi v6i hé thdng ludi ndi dat chung tai it nhat hai diém. Tét
c4 cac thanh phan kim loai khong mang dién, cac thanh phan thiét bi, v6 thiét bi ... ma
c6 thé tré thanh vat mang dién véi dién ap nguy hiém s& dugc ndi v6i hé théng ludi
nbi dat chinh.

- V6 kim loai cua céc thiét bi dién s& duoc tiép dia tai 2 diém riéng biét.
- Céc mang cap kim loai s& duoc ndi dat véi ludi ndi dat chung tai 2 diém.
- Vit liéu cho hé tiép dia nhu sau:

- Céc thanh dan trén mat dat : Day dong boc PVC/thép ma kém
- Céc thanh dan chon ngam : Day dong tran
- Coc tiép dat : Coc thép boc dong

e  Thiét bi chiéu sang
Céc thiét bi chiéu sang s¢ duoc trang bi nhdm dam bao an toan cho van hanh tai

cac khu vuc lép dit thiét bi bao gém:

- Thiét bj chiéu sang 1am viéc: nhan dién tir cac tu chiéu sang duoc cap dién tir cac
MCC tuong trng.

- Thiét bi chiéu sang su cb (tai cac khu vuc quan trong néu can thiét): nhan dién tur
ngudn dién khan cap hién tai cia nha may.

- Cac loai dén dugc trang bi phd hop trong pham vi nang cap, cai tao nhu sau:

- Dén LED IP54: Bugc dung cho c&c khu vuc trong nha tuabin.

- Pén LED highbay, dén LED chiéu pha loai chéng chay/nd va chong nuéc/bui
theo IP65: Puoc dung cho cac khu vuc tram ammonia, phong ac qui va cac khu
vuc can thiét khac.

Pén LED loai chéng nudc/bui theo [P66, IK0S: Pugc sir dung chiéu sang cac
khu vuc ngoai troi.

3.1.2 Electrical Section

The content related to the project's electrical system is mainly presented in the
following explanatory documents:

- Feasibility Study Report, including: Chapter 4 — Selection of Technological and
Technical Solutions; Section 4.4 — Electrical System.
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- Facility Design Explanation, including: Chapter 2 — Technical Explanation; Section
2.4 — Electrical System.

- Electrical drawings are shown in the drawing set of the Facility Design dossier.
- Appendices for electrical calculations in the Facility Design.

The electrical section in the project dossier includes the following relevant
information:

- Design conditions.
- Power supply diagrams.

- Construction and installation solutions for upgrading and improving the flue gas
treatment system.

The project documentation describes the technical specifications of the electrical loads
for the flue gas treatment system, along with solutions for upgrading, replacing, and
reusing some equipment during the renovation process. The upgrade and renovation
solutions are as follows:

a) Electrostatic Precipitator (ESP) Dust Collector System

The electrostatic precipitator system will be renovated 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 proposed replacement of power
distribution cabinets and power cables is to accommodate pulse transformer or high-
frequency rectifier technology, or a combination of both.

b) NOx Treatment System
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 SCRs for the units: #1 SCR MCC, #2
SCR MCC, #3 SCR MCC, #4 SCR MCC.

Given the current power system in the plant, with the projected additional 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.
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c) FGD Desulfurization System

Replace the two existing smoke fans of one unit (each with a motor rated capacity of
1,400kW) with two new smoke fans (each with a motor rated capacity of
approximately 1,800kW) and incorporate variable frequency drives.

The following calculations and verifications will be performed by the contractor
during the project implementation phase:

- Ventilation and cooling conditions of the existing electrical rooms;
- Harmonic impact on the plant's existing electrical system;

- Available space for installing additional electrical equipment.
d) Electrical Equipment

» Low-Voltage Switchgear

General requirements for 400V low-voltage switchgear:

- Standards: IEC60439.1, IEC60947, IEC60408

- Voltage: 400V

- Number of phases: 3 phases

- Frequency: 50Hz

- Rated current: 250A/100A

- 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: 1P54 (ventilated area), IP55 (unventilated area) or IP56 (for dusty
area).

* Power Cable

The 6/10kV medium voltage power cable used for the project will be XLPE insulated
cable. The cable will be required to comply with the following requirements:

- The cable 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
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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 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.

Cables supplying equipment will be routed through existing or newly constructed
cable trenches/racks or in conduit pipes.

* Grounding

Grounding of equipment is carried out to ensure the safety of the equipment and the
operators. The ammonia area will be equipped with a new grounding grid, using ¢p25
copper grounding rods and 120mm?2 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 common grounding grid at at least two points. All
non-conductive metal components, equipment components, equipment casings, etc.,
that could become live with dangerous voltage will be connected to the main
grounding grid system.

- Metal casings of the Electrical equipment will be grounded at two separate points.
- Metal cable trays will be grounded to the common grounding grid at two points.

- Materials for the grounding system are as follows:

- Above-ground conductors: PVC-coated copper/galvanized steel wire

- Underground conductors: Bare copper wire

- Grounding rods: Copper-coated steel rods

* Lighting Equipment
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Lighting equipment will be installed to ensure safe operation in the equipment
installation areas, including:

- Working lighting: Powered from lighting cabinets supplied by the corresponding
MCCs.

- Emergency lighting (in critical areas if necessary): Powered from the plant's current
emergency power supply.

- Suitable types of lights to be installed within the upgrade/renovation scope are as
follows:

- IP54 LED lights: Used for areas inside the turbine house.

- Highbay LED lights, explosion-proof and waterproof/dustproof LED floodlights
(IP65): Used for ammonia plant areas, battery rooms, and other necessary areas.
- Waterproof/dustproof LED lights (IP66, 1K08): Used for outdoor lighting.

3.1.3 Po lwong & Picu khién
a) Hé théng do luong diéu khién cho hé thang khe bui tinh dién ESP

Véi viée thay cac may bién ap cii sang mdy bién ap xung, hé thdng diéu khién
ESP ciing s€ dugc thay thé phén cung va phén mém, tich hop céac churc nang tién tién.

Hé thong diéu khién ESP méi cia NMND Quéng Ninh phai thuoc UCMS va ché
d¢ diéu khién tuan thi theo nhu ché do diéu khién cii nhu sau:

- Ché do diéu khién tu dong tai phong diéu khién trung tam;
- Ché do diéu khién tu dong tai phong diéu khién ESP;
- Ché @6 diéu khién bang tay tai cac tu diéu khién tai chd.

Bén canh viéc cung cip thiét bi va thiét ké, lap dat hé thong diéu khién ESP dap
ng cac ché do diéu khién nhu trén, nha thau cung cap hé théng diéu khién cho may
bién &p chinh luu xung cho hé thong ESP con phai ¢6 trach nhiém lap dat, tich hop
toan by hé théng diéu khién méi ciia ESP vao DCS ctia nha may.

b)  Hé thong do lwong diéu khién cho hé thong xir Iy NOx

Hé thdng diéu khién va giam sat duoc cung cip nham kiém soét toan bd qua trinh
ctia hé thdng khir NOx ddng thoi c6 cac lién dong khac dén cac hé théng khac cua 10
hoi nha may. Hé thdng diéu khién va giam sat qua trinh khir NOx s& dugc xem xét
thiét ké nhu 12 mot chirc ning trén UCMS (hé thdng diu khién va giam sat té may).

Mot sb dbi tuong diéu khién trong hé thdng diéu khién SCR bao gdm:

- Nhiét a6 hdn hop NH3/khong khi va gigi han vé ti 18;

- Kiém soat luu lugng NH3;
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- Kiém soat quat gio;
- Kiém soat lugng khdng khi phun vao.

Céc mirc diéu khién riéng cta hé thong khir NOx phai dugc cung cip nhu sau:

- Muc 1: Giam sat va diéu khién tir cac ban diéu khién MMI trong phong diéu
khién trung tam.
- Mc 2: Van hanh bang tay tai chd (diéu khién chuyén dong tai chd).

Dbi véi cac nha may dugc lap thém hé thong SCR can phai thyc hién theo cac
quy dinh cua NFPA 85 (tiéu chuan nguy hiém vé hé thong 16 dt va 16 hoi). Theo céc
yéu cau duoc quy dinh trong NFPA 85, cac h¢ théng SCR duoc lua chon cho viéc
kiém soat phat thai NOx thi hé thong nay phai duogc tich hop vao trong thiét ké cua hé
thng 16 hoi. Ngoai ra dé dam bao an toan cho 10 hoi, NFPA 85 ciing quy dinh céc
truong hop khoa lién dong sau sé& phai khoi tao mot ngét (trip) dé ngan viéc van hanh
cAp NH3 cho SCR khi ¢6 su cb:

- MFT (ngat nhién liéu chinh);
- SCR duoc cach ly ra khoi dong khoi thai (bypass).
¢) Héthong do lwong diéu khién cho hé théng khit luw hupnh FGD

Hé théng FGD chi thuc hién cac cai tao vé mit co khi, do vay cac thiét bi do
luong diéu khién s& duoc giit nguyén nhu hién trang. D6i v6i cac ti bién tan lap dat
m&i cho cac quat khéi s& dugc nha thau khao sat va dua ra phuong an diéu khién tich

hop voi hé thong DCS trong giai doan thuc hién dy an.
3.1.3 Measurement & Control
a) Measurement and control system for the ESP electrostatic precipitator

With the replacement of old transformers with pulse transformers, the ESP control
system will also have its hardware and software replaced, integrating advanced
functions.

The new ESP control system of the Quang Ninh Thermal Power Plant must be UCMS
compliant and the control mode must comply with 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 local 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 rectifier transformer for the ESP system is also responsible for installing
and integrating the entire new ESP control system into the plant's DCS.
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b) Measurement and control system for the NOXx treatment system

The control and monitoring system provided aims to control the entire process of the
NOx removal system and has other interoperability with other systems of the plant's
boiler. The NOx removal process control and monitoring system will be considered
and designed as a function on the UCMS (Unit Control and Monitoring System).

Some control objects in the SCR control system include:

- NH3/air mixture temperature and ratio limits;

- NH3 flow rate control;

- Blower control,

- Air injection volume control.

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).

For plants equipped with additional SCR systems, the regulations of NFPA 85
(Hazard Standards for Combustion and Boiler Systems) must be followed. According
to the requirements of 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).
c) Measurement and Control System for the FGD Desulfurization System

The FGD system will only undergo mechanical modifications; therefore, the
measurement and control equipment will remain as is. For the newly installed inverter
cabinets for the flue gas fans, the contractor will survey and propose an integrated
control plan with the DCS system during the project implementation phase.

3.1.4 Phan Xay dung & Kién tric
a) Pham vi cong viéc
Cong tac cai tao, sira chita nang cap hé thong xir 1y khi thai SO2, NOx dy 4an

NMNP Quang Ninh, bao gdm nhung khong han ché cic cong viéc:
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- Lap dung méi thiét bi SCR xur Iy NOx

- Gia ¢ hé khung d, cai tao, di chuyén dudong ong dan khoi tir dudi 10 hoi toi bo

loc bui tinh dién.
- Xay mdi nha kho Amonia
- Xay ma61 Nha dién cho nha Amonia va bd xtr ly SCR
- B tri vi tri du kién dat Tu bién tan (Container) phuc vu duong khoi;
- Cai tao hé thong FGD.
- Cai tao, nang cap hé thong ESP
- Lép dit bd sung 1 truong loc bui cho h¢ théng ESP hién hiru
- Nang cap/thay thé mot sé quat hut/ddy khoi.
b) Cdc diéu ki¢n thiét ké

- Dic diém khi twong: NMND Quang Ninh nim & phuong Ha Khanh, thanh phd
Ha Long, tinh Quang Ninh thudc vung khi hau ven bién, moi ndm c6 2 mua 1o rét,
mua dong tir thang 11 dén thang 4 nam sau, mua hé tir thang 5 dén thang 10. Nhiét do
trung binh hing nim 1a 23,0°C, bién d6 dao dong khéng 16n nim trong khoang tir
16,1°C dén 28,5°C. V& mua hé, nhiét do trung binh cao la 33,9°C, néng nhét 1én dén
39°C. V& mua dong, nhiét d6 trung binh thap 13 12,6°C, nhiét do thap nhat 1a 5°C. Do
am trung binh twong ddi hing nim vao khoang 83%. D6 4m binh thuong 1a 77%
(thang 10, thang 11, thang 12). P 4m cao nhat co thang 1én téi 88%. Thang c6 lugng
mua cao nhat 1a thang 8 (442,2mm). Thang mua nhiéu nhét 13 thang 7- 8. Lugng mua
trung binh nam: 1912mm. Luong mua ndm cao nhat nim 1973 13 2916mm. Tong s6
ngay mua nam: 142 ngay. B&o thudng xuat hién vao thang 6, 7, 8 anh hudng ciia bio
la mua 16n, gi6 16n va kéo dai. Bao thuong d6 bd theo hudng Nam va Bong Nam.

- Dic diém thuy van: Khu dat dy kién xdy dung nha may ndm bén bo song Dién
Vong thong qua Vinh Ha Long bang Vinh Cira Luc tai bén pha Bai Chay. Khu dat du
kién xay dung nha may nim bén bd song Dién Vong thong qua Vinh Ha Long bang
Vinh Cira Luc tai bén pha Bai Chay. Ché do thuy triéu cta Vinh Ctra Luc hoan toan
phu thudc vao thuy triéu cta Vinh Ha Long. Khi mtc nudce trong Vinh Ctra Luc b'fmg
vl muc nude trong Vinh Ha Long thi muc sdu muc nudc tai bén pha Bai Chay la
18m. Ché d6 thuy triéu ctia Vinh Ha Long la ché do nhat triéu. Muc nude dinh tridu
g vé6i tan suat 1% 13 4,54 m. Mtrc nude chan triéu tan suit 95% 1a - 1,66 m.

- Dic diém dia chat bao gdm cac 16p nhu sau: Lop bun (amQiv-2a) day tir 2-26m;
L6p & sét, sét (amQiv-2b) co chidu day thay d6i tir 1-2 dén 5m; Lép cat hat nho
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(amQiv-2c) co chiéu day tir 1-2m dén 6,7m; L6p cat hat trung, hat tho c6 1an it cudi
s6i (amQiv-2d) ¢6 chiéu day tir 2-12,6m; Lép dat suon tan tich (edQ-16p3) ¢ chiéu
day tir 1 dén 4-5m; Tram tich Neogen (N1dh-16p 4) c¢6 cudng do khang nén thap.

- Tai trong gi6: Gia tri tai trong gi6 dugc xac dinh theo “Tai trong va tac dong -
Tiéu chuén thiét ké TCVN 2737-2020”. Du 4n Nha may nhiét dién Quang Ninh thudc
phuong Ha Khanh, thanh phd Ha Long, tinh Quang Ninh nén thudc ving 1V, c6 Wo =
155daN/m?,

- Tai trong dong dét: Theo s6 liéu quan tric vé mang dia chan Viét Nam va Quéc
té cia Vién Vat 1y dia cau, tir nam 1955 dén 1995 trong thoi gian trén khu vuc xay
dung nha may va 1an can (trong ving 100km) d3 xdy ra 64 tran dong dat, cAp d6 manh
tai cac tam dong dat1=7. Ngoai ra trén ban dd kién tao dia chat ty 1¢ 1:1000.000, khu
vuc xdy dyng trong ving phat sinh dong dat véi Mmax = 5,6 - 6 d6 Richter. Do sau
tiéu chan h = 25 - 30km, cép d6 manh tai tim chan Imax =7 (theo thang Quéc té MSK
- 64).Tinh toan thiét ké chéng dong dét cho cac hang muc cta dy 4n tudn thu theo quy
chuan QCVN 02:2022/BXD — Quy chuan k¥ thuat qudc gia — S6 liéu diéu kién tu
nhién duing trong xdy dung.Theo bang 6.1 ciia quy chuan QCVN 02:2022/BXD — Quy
chuin k¥ thuat quéc gia — S6 lidu diéu kién ty nhién dung trong xay dung, Dy an c6
dinh gia toc nén tham chiéu trén nén loai A 1a: agR = 0,10.g (m/s2). Quy ddi dinh gia
tbc nén sang cip dong dat theo thang MSK-64 thi Du an c6 cip dong dat 1a cap VIII
(Bang 6.4 — QCVN 02:2022/BXD).

¢) Cdc logi vt ligu chii yéu

- Tuong gach: Gach khong nung thong thuong co kich thudce 210x100x60mm.
Gach dung xay tuong trong cac hang muc cia nha may nhiét di¢n 1a loai c6 mac tu
M75 dén M100.

- Tam t6n lop mai va tuong bao che: Tén duoc san xuit bang vat liéu nén 1a thép
G550 (gio1 han chay 1a 550MPa) c6 d§ day 0,5mm (cho cac khu vuc phu trg). Ton
dugc ma hop kim nhom kém véi trong lugng tdi tiéu 1a 150g/m2 va dugc son bao vé
bén ngoai mot 16p son PVF trén mot 16p phu chéng dn mon. Véi cac khu vuc c6 yéu
cAu cach am, cach nhiét thi cAu tao mai hodc tuong ton phai cé thém 16p bdo 6n véi
chiéu day t6i thiéu 13 50mm.

- Ctra di, ctra s6: Cira di trong cac hang muc nha khép kin bao gom cac loai: Cira
khung nhém kinh (chii yéu sir dung cho cic phong lam viéc dang vian phong), cira thép
1 tAm, ctra thép 2 tAm c6 rdng & giita, ctra chdng chay. Pdi véi cira chong chay ¢ yéu
cau kha nang chéng chay t6i thicu 1a 2 gid (va tdi thiéu bang giéi han chdng chdy yéu
ciu ctia tvong). Cira khung nhom (ctra di, cira sO) 12 loai c6 tiét dién khung véi chiéu

day t6i thiéu 1a 1,6mm.
39



- Bé tong: Mac bé tong co6 thé s dung nhu sau: Bé tong 16t: B10; Bé tong phan
coc: t6i thiéu mac M350 (B25); Bé tong mong va phan trén méng: B25.

- Cot thép: 1a cac loai dugc san xuét trén thi truong Viét Nam, thong thuong dugc
san xudt theo cac tiéu chudn ASTM, JIS hoic TCVN. Méc thép bao gébm: CB 240-T;
CB 300-T, CB 300-V, CB 400-V theo TCVN hoac SR 295, SD 390 theo JIS hoac
tuong duong.

- Két cau thép: Thép két cau: JIS G3101 SS400, ASTM A36 hoic twong duong;
Bu 16ng cuong d6 cao: JIS B1186 F10T, ASTM A325 loai 1, hoac twong duong; Bu
16ng neo: JIS G3101 SS400, ASTM A36 hoac tuong duong; Bu long thuong: JIS
B1180 hoac tuong duong.

3.1.4 Construction & Architecture Section
a) Scope of Work

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 new SCR equipment for NOx treatment

- Reinforcement of the support frame, renovation, and relocation of flue gas ducts
from the boiler tail to the electrostatic precipitator.

- Construction of a new Ammonia storage facility

- Construction of a new electrical building for the Ammonia facility and SCR
treatment unit

- Arrangement of the planned location for the inverter cabinets (container) serving the
flue gas ducts;

- Upgrading the FGD system.

- Upgrading the ESP system.

- Installing an additional dust filter for the existing ESP system.
- Upgrading/replacing some exhaust/discharge fans.

b) Design Conditions

- Meteorological characteristics: Quang Ninh Thermal Power Plant is located in Ha
Khanh Ward, Ha Long City, Quang Ninh Province, in a coastal climate zone with two
distinct seasons: winter from November to April and summer from May to October.
The average annual temperature is 23.0°C, with a small fluctuation range from 16.1°C
to 28.5°C. In summer, the average high temperature is 33.9°C, reaching a maximum
of 39°C. In winter, the average low temperature is 12.6°C, with a minimum
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temperature of 5°C. The average annual relative humidity is approximately 83%.
Normal humidity is 77% (October, November, December). The highest humidity can
reach certain months. Up to 88%. The month with the highest rainfall is August (442.2
mm). The months with the most rainfall are July and August. Average annual rainfall:
1912 mm. The highest annual rainfall in 1973 was 2916 mm. Total number of rainy
days per year: 142 days. Typhoons usually occur in June, July, and August, bringing
heavy rain, strong winds, and prolonged periods of rain. Typhoons usually make
landfall from the South and Southeast.

- Hydrological characteristics: The land for the planned factory is located on the
banks of the Dien Vong River, connecting to Ha Long Bay via Cua Luc Bay at the Bai
Chay ferry terminal. The tidal regime of Cua Luc Bay is entirely dependent on the
tides of Ha Long Bay. When the water level in Cua Luc Bay equals the water level in
Ha Long Bay, the water depth at the Bai Chay ferry terminal is 18 m. The tidal regime
of Ha Long Bay is diurnal. The peak tide level corresponding to a 1% frequency is
4.54 m. The low tide level at a 95% frequency is -1.66 m.

- Geological characteristics include the following layers: Mud layer (amQiv-2a) with
a thickness of 2-26m; Silty clay and clay layer (amQiv-2b) with a thickness varying
from 1-2 to 5m; Fine-grained sand layer (amQiv-2c) with a thickness of 1-2m to 6.7m;
Medium-grained and coarse-grained sand layer with a few pebbles and gravel
(amQiv-2d) with a thickness of 2-12.6m; Residual slope soil layer (edQ-layer 3) with a
thickness of 1 to 4-5m,; Neogene sediment (NI1dh-layer 4) with low compressive
strength.

- Wind load: The wind load value is determined according to "Loads and impacts -
Design standard TCVN 2737-2020". The Quang Ninh Thermal Power Plant project is
located in Ha Khanh ward, Ha Long city, Quang Ninh province, so it belongs to zone
IV, with Wo = 155 daN/m2.

- Earthquake load: According to monitoring data from the Vietnamese and
International seismic networks of the Institute of Geophysics, from 1955 to 1995,
during the period above, 64 earthquakes occurred in the construction area and
surrounding areas (within a 100km radius), with magnitudes at the earthquake
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 - 6 on the
Richter scale. The earthquake focal depth h = 25 - 30km, the magnitude at the
epicenter Imax = 7 (according to the International MSK-64 scale). The earthquake
design calculations for the project's components comply with the National Technical
Regulation QCVN 02:2022/BXD - National Technical Regulation — Natural
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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: 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).

c) Main materials

- Brick walls: Ordinary non-fired bricks with dimensions of 210x100x60mm. Bricks
used for wall construction in the thermal power plant's components are of grades M75
to M100.

- Roofing and wall cladding sheets: The sheets are manufactured using G550 steel
(yield strength 550MPa) with a thickness of 0.5mm (for auxiliary areas). The sheets
are coated with an aluminum-zinc alloy with a minimum weight of 150g/m2 and
protected by a PVF coating over an anti-corrosion layer. For areas requiring sound
and heat insulation, the roof or wall structure must have an additional insulation layer
with a minimum thickness of 50mm.

- Doors and windows: Doors in enclosed building components 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. For fire-
resistant doors, a minimum fire resistance of 2 hours is required (and at least equal to
the required fire resistance limit of the wall). Aluminum frame doors (entrance doors,
windows) must have a frame cross-section with a minimum thickness of 1.6mm.

- Concrete: The following concrete grades can be used: Base concrete: B10; Pile
concrete: minimum grade M350 (B25); Foundation and superstructure concrete: B25.
- Reinforcement steel: Steel of the following types is manufactured in Vietnam, usually
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 structure: 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; Standard bolts: JIS B1180, or equivalent.

3.1.5 Phan Mai truwong
HO6 so tham tra bao gdm cac phan chinh:

- Hi¢n trang moi truong khu vuc du an: Trong d6 c6 hién trang cac thanh phﬁn moi
treong tu nhién va hién trang hé thdng xir 1y chat thai ciia nha may.
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- Mo ta céc tac dong va bién phap giam thiéu tic dong do cic hoat dong cai tao
nha may. Cac tac dong nay dugc phan theo 2 giai doan: Giai doan thi cong xay dung

va giai doan van hanh.

- Kiém tra su khuéch tan khi thai cua dng khoi nha may dap tng quy chudn QCVN
05:2023/BTNMT.

3.1.5 Environmental Section
The verification dossier includes the following main sections:

- Current environmental status of the project area: Including the current status of
natural environmental components and the current status of the plant's wastewater
treatment system.

- Description of impacts and mitigation measures due to plant renovation activities.
These impacts are divided into two phases: Construction phase and operation phase.

- Verification of the plant's chimney flue gas dispersion to meet QCVN
05:2023/BTNMT standards.

3.1.6 Phan TMDT

a) Co sé ldp tong mice dau tu

Du 4n nang cép, cai tao hé thong khir xtr 1y khi thai cho NMND Quang Ninh dugc tinh
toan dua trén cac co s¢ phap ly sau: ’
- Luat xay dung so 50/2014/QH13 ngay 18/6/2014 cua Quoc hoi;

- Luat xay dung s6 62/2020/QH14 ngay 17/6/2020 cua Qudc hoi stra doi, b6 sung
mot sb diéu cua Luat xay dung;

- Luat Pau tu s6 61/2020/QH14 ngay 17/06/2020;

- Luat thué VAT s6 48/2024/QH15 ngay 26/11/2024;

- Nghi quyét s6 204/2025/QH15 ngay 17/6/2025 vé giam thué gia trj gia ting;

- Nghi dinh s6 31/2021/ND-CP ngay 26/03/2021 caa Chinh phu quy dinh chi tiét
va hudng dan thi hanh mot s diéu cua Luat Pau tu;

- Nghi dinh 06/2021/ND-CP ngay 26/01/2021 cua Chinh Phu quy dinh chi tiét mot
s6 noi dung vé quan ly chit lwong, thi cdng xay dung va bao tri cdng trinh xay
dung.

- Nghi dinh s6 10/2021/ND-CP ngay 09/02/2021 caa Chinh phu vé quan Iy chi phi
dau tu xay dung;

- Nghi dinh 181/2025/ND-CP ngay 01/7/2025 cua Chinh phi quy dinh chi tiét thi
hanh mét sé diéu caa Luat thué gia tri gia ting;

- Théng tu 11/2021/TT-BXD ngay 31/08/2021 cua B Xay dung, huéng din mot
s6 noi dung xac dinh va quan 1y chi phi dau tu xay dung;
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Thong tu sé 06/2021/TT-BXD ngay 30/06/2021 cua Bo Xay dung quy dinh vé
phan cap cong trinh xay dung va huéng dan ap dung trong quan ly hoat dong dau
tu xay dung;

Thong tu 12/2021/TT-BXD ngay 31/08/2021 cua B6 Xa&y dung, ban hanh Dinh
muc xay dung;

Thong tu 13/2021/TT-BXD ngay 31/08/2021 cua Bo Xay dung, huéng dan
phuong phap xac dinh céc chi tiéu kinh té k§ thuat va do boc khéi luong cong
trinh;

Théng tu s 28/2023/TT-BTC ngay 12/5/2023 ciia B Tai chinh quy dinh muc
thu, ché d6 thu nop quan 1y va st dung phi tham dinh du an dau tu xay dung;
Théng tu 258/2016/TT-BTC ngay 11/11/2016 cua B Tai Chinh quy dinh mirc
thu, ché d6 thu, nop, quan Iy va st dung phi tham dinh phé duyét thiét ké phong
chay va chira chay;

Thong tu s6 50/2022/TT-BTC ngay 11/08/2022 huéng dan thuc hién mot s6 diéu
cua Nghj dinh s6 119/2015/ND-CP ngay 13/11/2015 caa Chinh phu quy dinh bao
hiém bat budc trong hoat dong dau tu xay dung va Nghi dinh sé 20/2022/NP-CP
ngay 10/03/2022 stra d6i, b sung mot sé diéu cua Nghi dinh sé 119/2015/ND-
CP;

Thong tu sé 69/2025/TT-BTC do Bo Tai chinh ban hanh ngay 1/7/2025, ¢6 hiéu
lyc tir ngay 1/7/2025. Thong tu nay quy dinh chi tiét mot sé diéu cua Luat Thué
gia tri gia ting sO 48/2024/QHI5 va hudng dan thyc hién Nghi dinh
181/2025/NB-CP cua Chinh phu;

Cong bd 9796/CBG-SXD nam 2025 thong tin mot s6 gia vat liéu xay dung trén
dia ban tinh Quang Ninh thoi diém Quy 1V/2025

Quyét dinh sb 4745/QD-SXD ngay 15/11/2024 cua tinh Quang Ninh vé don gia
nhan céng.

Ty gid USD/VND: 26.388 (ty gia Ngan hang ngoai thuong ngay 19/01/2026)

b) Phuwong phap xdc dinh:

Téng mirc dau tu 1a phuwong phap xac dinh tir khdi lugng x4y dung tinh theo thiét

ké ban v& thi cong va cac yéu cau can thiét khac cua dy an quy dinh tai Diém a, Khoan
1, Piéu 6, Nghi dinh 10/2021/ND-CP va hudng dan tai Thong tu 11/2021/TT-BXD
ngay 31/08/2021 cua B Xay dung va Thong tu sé 14/2023/TT-BXD cta By Xay
dung.

¢) Giatri Tong mice dau tur
Phuong 4n thi cong ning cap, cai tao hé thong xir 1y khi thai cho NMND Quang

Ninh véi thoi gian thi céng cac to may cu thé nhu sau:

44



Téng chi phi Nang cip, cai tao hé théng FGD, hé thong khir NOx va loc bui tinh
dién cho NMND Quéng Ninh dugc thé hién trong bang dudi day:

Gia tri truéc Giatrisau z:
TT Hang muc thué (18@;9) thué Qllgé gosl[ga
(10°VND) (10°VND)

1 | Chi phi xay dung 150,06 14,105 164,16 6,22
2 | Chi phi thiét bj 2.941,05 276,46 3.217,51 121,93
3 ;:nh' phi quan ly dy 23,96 23,96 0,91
4 | Chi phi tr van 26,62 2,234 28,858 1,09
5 | Chi phi khac 142,42 3,057 145,478 5,51
6 | Chi phi dy phong 200,77 18,449 219,217 8,307

Tong mirc diu tw 3.484,88 | 314,305 3.799,188 143,97

3.1.6 E-commerce Section
a) Basis for calculating the total investment

The project to upgrade and renovate the flue gas treatment system for the Quang Ninh
Thermal Power Plant is calculated based on the following legal grounds:

- Law on Construction No. 50/2014/QH13 dated June 18, 2014 of the National
Assembly;

- Law on Construction No. 62/2020/QH14 dated June 17, 2020 of the National
Assembly amending and supplementing a number of articles of the Law on
Construction;

- Law on Investment No. 61/2020/QH14 dated June 17, 2020;
- Law on VAT No. 48/2024/QH15 dated November 26, 2024;
- Resolution No. 204/2025/QH15 dated June 17, 2025 on reducing value-added tax;

- Decree No. 31/2021/ND-CP dated March 26, 2021 of the Government detailing and
guiding the implementation of a number of articles of the Law on Investment;

- Government Decree 06/2021/ND-CP dated January 26, 2021, detailing some
contents on quality management, construction, and maintenance of construction
works.

- Government Decree 10/2021/ND-CP dated February 9, 2021, on the management of
construction investment costs;

- Government Decree 181/2025/ND-CP dated July 1, 2025, detailing the
implementation of some articles of the Value Added Tax Law;
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- Circular 11/2021/TT-BXD dated August 31, 2021, of the Ministry of Construction,
guiding some contents on determining and managing construction investment costs;

- Circular No. 06/2021/TT-BXD dated June 30, 2021, of the Ministry of Construction,
stipulating the classification of construction works and providing guidance on its
application in the management of construction investment activities;

- Circular No. 12/2021/TT-BXD dated August 31, 2021, of the Ministry of
Construction, promulgating construction norms;

- Circular No. 13/2021/TT-BXD dated August 31, 2021, of the Ministry of
Construction, guiding the method of determining economic and technical indicators
and measuring and calculating the quantity of construction works;

- Circular No. 28/2023/TT-BTC dated May 12, 2023, of the Ministry of Finance,
stipulating the fee rates, collection and payment procedures, management, and use of
fees for appraisal of construction investment projects;

- Circular No. 258/2016/TT-BTC dated November 11, 2016, of the Ministry of Finance
stipulating the rates, collection methods, management, and use of fees for appraisal
and approval of fire prevention and fighting designs;

- Circular No. 50/2022/TT-BTC dated August 11, 2022, guiding the implementation of
some articles of Decree No. 119/2015/ND-CP dated November 13, 2015, of the
Government regulating mandatory insurance in construction investment activities and
Decree No. 20/2022/ND-CP dated March 10, 2022, amending and supplementing
some articles of Decree No. 119/2015/ND-CP;

- Circular No. 69/2025/TT-BTC issued by the Ministry of Finance on July 1, 2025,
effective from July 1, 2025. This Circular details several provisions of the Value
Added Tax Law No. 48/2024/QH15 and provides guidance on the implementation of
Government Decree 181/2025/ND-CP;

- Announcement No. 9796/CBG-SXD of 2025 providing information on some
construction material prices in Quang Ninh province for the fourth quarter of 2025;

- Decision No. 4745/QD-SXD dated November 15, 2024, of Quang Ninh province on
labor unit prices.

- USD/VND exchange rate: 26,388 (exchange rate of the Foreign Trade Bank on
January 19, 2026)

b) Method of determination:
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The total investment cost is determined from the construction volume calculated
according to the construction drawings and other necessary requirements of the
project as stipulated in Point a, Clause 1, Article 6, Decree 10/2021/ND-CP and
guided by Circular 11/2021/TT-BXD dated August 31, 2021 of the Ministry of
Construction and Circular 14/2023/TT-BXD of the Ministry of Construction.

c) Total Investment Value

The construction plan for upgrading and renovating the flue gas treatment system for
Quang Ninh Thermal Power Plant, with the construction time for specific units, is as
follows:

The total cost of upgrading and renovating the FGD system, NOx removal system, and
electrostatic precipitator for Quang Ninh Thermal Power Plant is shown in the table

below:
Value before Converted to
No. ltem VAT VAT Value after VAT USD
1 Construction Costs 150,06 14,105 164,16 6,22
2 Equipment Costs 2.941,05 276,46 3.217,51 121,93
g | Project 23,96 23,96 0,01
Management Costs ! ! !
4 Consulting fees 26,62 2,234 28,858 1,09
5 Other costs 142,42 3,057 145,478 5,51
6 Contingency costs 200,77 18,449 219,217 8,307
Construction Costs 3.484,88 314,305 3.799,188 143,97

3.1.7 Kinh té - Tai chinh

Dy 4n nang cip, cai tao hé thng xir Iy khi thai NMND Quang Ninh dugc hinh
thanh tir 20% ngudn von dau tu phat trién ctia Chu dau tu va 80% ngudn von vay
thuong mai trong nudc.

Doi song kinh té dy an: 18 nam.

Thué thu nhap doanh nghi¢p: Dy an s€ chiu muc thué thu nhap doanh nghi¢p nhu
muc ma NMND Quang Ninh dang thuc hién.

Céc thong s6 ki thuat va kinh té - tai chinh cua dy an:
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Danh muc Don vi Gia tri
Cong suat dat MW 1.200
Ty I¢ dién nang tu dung % 9,61%
Cong suit tinh MW 1.085
Dién nang san Xuat GWh/nam 7.200,00
bién nang tu dung GWh/nam 691,92
Pién niang thuong pham GWh/nam 6.501,57
i(z }%igalagnvginllllég}}ll)eo thuc té nha W/nAm 6.000,00
Hé s6 suy giam cong suét hang nam 0,10%
Tubi tho du an nam 10
Thoi gian khau hao nam 10,00
Chi phi O&M Ty VND/MW 102,01
Chi phi dién, nudc, hoa chat Ty VND/nam 470,29
Luong amoniac ti€éu hao kg/nam 12.045.120
Luong dién ti€u hao kWh/nam 18.470.400
Gia amonia VND/kg 26.350,00
Gi14 mua di¢n phuc vu chay thtr VND/kWh 2.036

* Dong chi phi cia du an bao gdm:

Chi phi von d4u tu cho du 4n theo cac ndm (tinh theo chi phi vén tai chinh ctia dir 4n)

Chi phi O&M

Chi phi nhién liéu nhu nudc, dién, hoa chat

* Dong thu ciia dw 4n bao gdom:

Doanh thu do ban dién

V6i gia ban dién ting thém 13 164,25 VND/kWh thi két qua phan tich kinh té va

tai chinh cua du an nhu sau:

Két qua phan tich kinh té dy an

Cac chi tiéu kinh té dat dwoc

Gi4 tri dat dugc

Hé s6 chiét khau kinh té (ik) (%)

7,48%

EIRR (%)

9,91%
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NPV (tr.VND) 377.795
B/C 1,122
Thoi gian hoan von (nim) 10,00
Két qua phan tich tai chinh dy 4n
Cic chi tiéu tai chinh dat dwoc Gia tri dat dugc
Hé s6 chiét khau tai chinh (if) (%) 7,48%
FIRR (%) 11,00%
NPV (tr.VND) 156.800
B/C 1,07
Thoi gian hoan von (nim) 11,00
Mirc thu hdi qua gid ban dién (d/kWh) 169,44
Tuong dwong (Uscent/kWh) 0,64

3.1.7 Economic - Financial

The project to upgrade and renovate the flue gas treatment system of the Quang Ninh
Thermal Power Plant is funded by 20% of the investor's development investment
capital and 80% of domestic commercial loans.

Project economic life: 18 years.

Corporate income tax: The project will be subject to the same corporate income tax
rate as the Quang Ninh Thermal Power Plant.

Project Technical and Economic-Financial Parameters:

Item Unit Value
Installed Capacity MW 1.200
Self-Consumption Ratio % 9,61%
Net Capacity MW 1.085
Electricity Production GWh/year 7.200,00
Electricity Consumption GWh/year 691,92
Electricity Sales GWh/year 6.501,57
Operating H_ours (based on actual h/ year 6.000,00
plant operation)
Annual Power Decline Factor year 0,10%
Project Lifespan year 10
Depreciation Period year 10,00
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O&M Costs S 102,01
cE:I()ezsf:ttsr|0|ty, Water, and Chemical \Ej;\l|llg)o/3ear 470,29
Ammonia Consumption kg/year kglyear 12.045.120
Electricity Consumption kWh/year 18.470.400
Ammonia price VND/kg 26.350,00
rEultre]ctricity purchase price for trial VND/KWh 2036

* Project cost stream includes:

Capital investment cost for the project over the years (calculated based on financial

capital cost (of the project)

O&M Costs

Fuel costs such as water, electricity, and chemicals
* Project revenue streams include:

Revenue from electricity sales

With an additional electricity selling price of VND 164.25/kWh, the economic and

financial analysis results of the project are as follows:

Project Economic Analysis Results

Achieved Economic Indicators Value

Value Achieved

Economic Discount Rate (ik) (%) 7,48%
EIRR (%) 9,91%
NPV (million VND) 377.795
B/C 1,122
Payback Period (years) 10,00
Project Financial Analysis Results
Achieved Financial Indicators Value Achieved
Financial Discount Rate (ir) (%) 7,48%
FIRR (%) 11,00%
NPV (million VND) 156.800
B/C 1,07
Time Return on investment (year) 11,00
Recovery through electricity selling price (VND/kWh) 169,44
Equivalent (Uscent/kwh) 0,64
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3.2 Quy chuén, tiéu chuin chi yéu ap dung

3.2.1 Phin Cong nghé

Tiéu chuan thiét ké lién quan dén hé thong thiét bi ammonia va khir NOx trong
khi thai 16 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
Hi¢p hoéi cac k¥ su co khi (ASME)

+ ASME Phan IX: May han & cip han

+ ASME Phan IX: May han

Vién tiéu chuan quéc gia My

+ ASME B13.5: Mit bich dng 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 chuén dng nha méy dién

Tiéu chuan Cong nghiép

+ Hiép hoi Kiém nghiém va Vit liéu (ASTM)

+ Hiép hoi Cong trinh nudc My (AWWA)

Hiép hoi han My (AWS), Két cau han (AWSDI1.1)
Vién thap 1am mat (CTI)

Vién trao ddi nhiét (HEI)

+ Vién thuy lyc (HI)

+ Vién Ky su Dién va Bién tu (IEEE)

_l_
_l_

+

+ Society of America (ISA)
+ Vién nghién ctru cong trinh sir dung két cdu thép (AISC ASD and LRFD

+ Thiét ké tmg suét cho phép (ASD)

+ Hiép hoi PCCC (NFPA)

+ Vién ché tao ong (PFI)

+ Hiép hoi cac nha san xuét trao doi hinh éng (Tema)
Tiéu chuan Anh

51



+ BS 4592: Kim loai cong nghiép, 16i di va cau thang
+ BS 5395: Cau thang, va céac 16i di
+ BS:2573: Cau truc

BS: 466: Cau tryc dé sir dung chung trong cac nha may, cong xudng va kho
hang.

3.2 Main applicable regulations and standards

3.2.1 Technology section

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
Association of Mechanical Engineers (ASME)
+ ASME Part IX: Welding machines & welding equipment
+ ASME Part IX: Welding machines
American National Standards Institute
+ ASME B13.5: Pipe flanges and flange fittings
+ ASME B 13.9: Welding Accessories
+ ASME B 13.1: Socket Welding and Accessories
+ ASME B 31.1: Power Plant Tubing Standard
Industrial Standards
+ 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)
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+ 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)

Standard British Standard

+ BS 4592: Industrial metals, walkways and stairs

+ BS 5395: Stairs and walkways

+ BS 2573: Overhead cranes

+ BS 466: Overhead cranes for general use in factories, workshops and warehouses
3.2.2 Phan Pién va Po lwong & Piéu khién

TAt ca céc thiét bj dién, hé théng ndi dat va hé théng chiéu sang dugc cung cép
theo Hop dong nay phai tuén thu céc tiéu chuan, quy chuin va quy dinh hién hanh cua
Viét Nam, bao gdm nhung khong gidi han & cac ndi dung sau:

Céc Tiéu chuan Viét Nam (TCVN) ap dung lién quan dén:

- Lap dit hé thong dién ha ap;

- Hé thong nbi dat va chong sét;

- An toan di¢n trong cac nha may cong nghiép;

- Quy dinh ctia Viét Nam vé nhéan dang mau day dan (day ‘pha va day trung tinh);

- Cac Quy chuan k¥ thuat qudc gia (QCVN) lién quan dén an toan dién va phong
chay chira chay (néu 4p dung);

- Céc yéu cau va quy dinh k¥ thuat hién hanh cia EVN va Chu dau tu ddi véi thiét
ké va lap dat hé théng dién trong nha may nhiét dién.

Trudng hop co su khac biét giira tiéu chuan Viét Nam va tiéu chuan qudc té, Nha
thau phai thong bao cho Chii dau tu dé xem xét va quyét dinh trude khi trién khai thyc
hién.

Heé théng do luong diéu khién s& tuan thi cac tidu chuan qudc té ¢ lién quan va
dic biét 1a cac tiéu chuan tham khao duéi day:

Hiép hoi PCCC Qudc gia Hoa ky (NFPA)

NFPA 85: Tiéu chuan bao vé 10 hoi va cac hé théng chay.

Vién cac Ky su bién - bién ti (IEEE)
IEEE 502: Huéng dan bao vé, lién dong va diéu khién to may dung nhién liéu
hoa thach.

IEEE Std 91a-1991 & IEEE Std 91-1984: Cac ky higu dd hoa cho céac chuc
nang logic.

Hiép hoi do luong Hoa Ky (ISA).
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ISA S-20: Biéu méu dic tinh k¥ thuat cho do luong qua trinh va cac phan tir do

luong diéu khién so cip va van diéu khién.
ISA S5.1: Panh s6 nhan dang va ky hiéu thiét bi do luong.
ISA 7.0.0.1:  Tiéu chuan chat lugng cho khi dung trong do ludng.

Hiép hoi cac nha san xuat thiét bi ki thuat (SAMA)
SAMA RC 22.11:  So d6 chtic ning cua cac hé thong do luong va diéu khién.

Vién tiéu chuan quéc gia Hoa Ky (ANSI):

ANSI C37.1:  Tiéu chuan nhiéu va tiéng on EMI;

ANSI S5.1: Panh s6 nhan dang va ky hi¢u thiét bi do lwong;
ANSI S5.3: Ky hiéu d6 hoa cho diéu khién phan tan;

ANSI C37.90a: Hudng dan kiém tra kha ning chong sét;

ANSI MC 96.1: Thiét bi do nhiét d6 — Cap nhiét.

Uy ban k thuat dién quéc té IEC
IEC 60478:  Cac bo cap dién, bo ngudén mét chiéu.

NEMA
IEC 60529: CAp bao vé cta cac vo tu dién (IP Code).

IEC 60083: O cam va phich dién cho myc dich trang tri va cac (mg dung
thong thuong trong cac nudc thanh vién IEC.

IEC 61508: Chtric ndng an toan cia cac hé théng dién/dién ti/dién tir kha trinh.
IEC 60848: Ngon ngit GRAFCET ciia cac so d6 chirc nang tuan ty.
IEC 61131:  Tiéu chuan cua cac bo diéu khién logic kha trinh.
IEC 61000: Tuong thich dién tr (EMC)
IEC 60617: Biéu tugng do hoa cho cac so do
IEC 60034:  Céc may dién co cdu quay.
IEC 60079: B6 phén thiét bi dién tai cac moi truong khi dé chdy nd.
IEC 1207: Thyc hién sang chiét tai cac bo phan tich khi.
3.2.2 Electrical and Measurement & Control Section

All electrical equipment, grounding systems, and lighting systems supplied under this
Contract shall comply with applicable Vietnamese standards, regulations, and rules,
including but not limited to the following:
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Applicable Vietnamese Standards (TCVN) relating to:

- Installation of low-voltage electrical systems;

- Grounding and lightning protection systems;

- Electrical safety in industrial plants;

- Vietnamese regulations on conductor color identification (phase and neutral wires);

- National Technical Regulations (QCVN) relating to electrical safety and fire
prevention (if applicable);

- Current technical requirements and regulations of EVN and the Investor for the
design and installation of electrical systems in thermal power plants.

In case of discrepancies between Vietnamese and international standards, the
Contractor must notify the Employer for consideration and decision before
implementation.

The measurement and control system will comply with relevant international
standards, and in particular the following reference standards:

- National Fire Protection Association (NFPA)
NFPA 85: Standard for the protection of boilers and fire systems.
- Institute of Electrical and Electronics Engineers (IEEE)

IEEE 502: Guidance on the protection, interlocking, and control of fossil fuel
generating units.

IEEE Std 91a-1991 & IEEE Std 91-1984: Graphical symbols for logic functions.
- 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 numbering and symbols for measuring instruments.
ISA 7.0.0.1: Quality standard for gases used in measurement.

- Society of Technical Equipment Manufacturers (SAMA)

SAMA RC 22.11: Functional diagrams of measurement and control systems.
American National Standards Institute (ANSI):

ANSI C37.1: EMI noise and interference standard;

ANSI S5.1: Identification numbering and symbols for measuring instruments;
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ANSI S5.3: Graphical symbols for distributed control;

ANSI C37.90a: Guidelines for lightning protection testing;

ANSI MC 96.1: Temperature measuring devices — Thermocouples.
- International Electrotechnical Commission (IEC)

IEC 60478: DC power supplies.

- NEMA

IEC 60529: IP Code for protection of electrical enclosures.

IEC 60083: Sockets and plugs for decorative and general applications in IEC member
countries.

IEC 61508: Safety functions of programmable electrical/electronic/electronic systems.
IEC 60848: GRAFCET language of sequential function diagrams.

IEC 61131: Standard for programmable logic controllers.

IEC 61000: Electromagnetic compatibility (EMC).

IEC 60617: Graphical symbols for diagrams.

IEC 60034: Rotating electromechanical machines.

IEC 60079: Electrical equipment components in flammable and explosive
environments.

IEC 1207: Transferring in gas analyzers.
3.2.3 Phan X4y dung & Kién tric

Mot s6 Quy chuan Viét Nam chinh sau day duoc ap dung cho qué trinh thiét ké

cac hang myc cong tinh cia Dy an, bao gom:

- Quy pham trang bi dién, ban hanh theo quyét dinh s6 19/2006/QD-BCN;

- QCVN 01:2021/BXD - Quy chuan k§y thuat Quéc Gia vé Quy hoach xay dung;

- QCVN 02:2022/BXD - Quy chuan k§ thuat quéc gia vé s6 liéu diéu kién tu nhién
dung trong xay dung;

- QCVN 03:2022/BXD - Quy chuan k¥ thuat qudc gia vé phan loai, phan cap cong
trinh xay dung dan dung, cdng nghiép va ha tang ky thuat do thi;

- QCVN 05:2008/BXD - Quy chuan ky thuat qudc gia vé nha ¢ va cong trinh cong
cong- An toan sinh mang va suc khoe;

- QCVN 06:2022/BXD - Quy chuan k¥ thuat quéc gia vé an toan chay cho nha va
cbng trinh;
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QCVN 07:2023/BXD - Quy chuan k¥ thuat quéc gia vé cac cong trinh ha tang ky
thuat;

QCVN 07:2019/BKHCN - Quy chuan k¥ thuat qudc gia vé thép lam cét bé tong;
Va cac quy chuan khac cd lién quan.

Tiéu chuan:

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

TCVN 5574:2018 - Thiét ké két ciu bé tdng va bé tdng cdt thép:

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

TCVN 10304: 2014 — Mdng coc — Tiéu chuan thiét ké;

TCVN 9386:2012 — Thiét ké cong trinh chiu dong dat;

TCVN 9393:2012 — Coc — Phuong phép thir nghiém tai hién trudng biang ép tinh
doc truc;

TCVN 9362:2012 - Tiéu chuan thiét ké nén nha va cong trinh;

TCVN 4604:2012 - Xi nghiép cong nghiép — Nha san xuat — Tiéu chuan thiét;
TCVN 4371: 1986 - Nha kho — nguyén tic co ban dé thiét ké;

TCVN 9346:2012: Két cau bé tong va bé téng cot thép - yéu cau bao vé chéng an
mon trong moi trudong bién;

TCVN 1651 -1 :2018 - Thép cbt cho bé tdng — Phan 1: Thép thanh tron tron;
TCVN 1651 -2:2018 - Thép cdt cho bé tdng — Phan 2: Thép thanh van;

TCVN 3108:1993 - Hn hop bé téng niang — Phuong phap xac dinh khéi luong
thé tich;

TCVN 12251:2018 - Bao vé chong an mon cho két cau xay dung;

TCVN 10307:2014 vé Két cau cau thép - Yéu cau k¥ thuat chung veé ché tao, lap
rap va nghiém thu

TCVN 7888:2014 — Coc bé tong ly tdm dy ung luc;

TCVN 6477:2016 — Gach bé tong;

TCVN 7959:2011 — Bé tong nhe, Block bé tong khi chung ap (AAC);

TCVN 9028:2011 — Vira cho bé tdng nhe;

TCVN 9029:2011 — Bé tong nhe — Gach Bé tong bot, khi khong chung ap — Yéu
cau ky thuat;

TCVN 9030:2011 — Bé tong nhe — Gach Bé tong bot, khi khong chung ap —
Phuong phap th;

Va céc tiéu chuan khac c6 lién quan.

3.2.3 Construction & Architecture Section

The following key Vietnamese regulations are applied to the design process of the
Project's construction items, including:
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- 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 infrastructure works;

- QCVN 07:2019/BKHCN - National technical regulations on steel for concrete
reinforcement;

- And other relevant regulations.

Standards:

- TCVN 2737:2023 — Loads and impacts — 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 earthquake-resistant structures;

- TCVN 9393:2012 — Piles — Field testing method by axial static compression;

- TCVN 9362:2012 - Standard for the design of foundations of houses and structures;
- TCVN 4604:2012 - Industrial enterprises — Manufacturers — Design standards;
- TCVN 4371:1986 - Warehouses — Facility 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 building structures;

- TCVN 10307:2014 on Steel bridge structures - General technical requirements for
fabrication, assembly and acceptance;
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- 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 - Concrete bricks
- Non-autoclaved aerated concrete — Technical requirements;

- TCVN 9030:2011 — Lightweight concrete — Non-autoclaved aerated concrete bricks
— Test methods;

- And other relevant standards.

3.2.4 Phan Mai truong
- QCVN 19:2024/BTNMT - Quy chuén k¥ thuat quéc gia vé khi thai cong nghiép.
- QCVN 05:2023/BTNMT — Quy chuan k¥ thuat qudc gia vé chét luong khong khi
3.2.4 Environmental Section
- QCVN 19:2024/BTNMT - National technical regulations on industrial emissions.
- QCVN 05:2023/BTNMT — National technical regulations on air quality

IV. NHAN XET VE CHAT LUQNG HO SO PE NGHI THAM TRA

Sau khi xem xét hd so Du an nang cép, cai tao hé thong xir 1y khi thai Nha may
nhiét dién Quang Ninh, PECC1 bao céo vé chat luong hod so dé nghi tham tra nhu sau:

4.1 Quy cach va danh muc hd so thwe hién tham tra (nhin xét vé quy cach,
tinh hop 18, thiéu/di ho so theo quy dinh)

Ho so Bao céo Nghién ciru kha thi Dy 4n nang cép, cai tao hé théng xur 1y khi
thai Nha may nhiét dién Quang Ninh do Vién Nang luong lap thang 03/2026 gdm céc
Quyén, trong do:

- Quyén 1: Bao cdo Nghién ctru kha thi gdm Phan 1.1 Thuyét minh bao cao va
Phan 1.2. Céc phu luc (cic van ban phap Iy, TMDT, PT KT-TC);

- Quyén 2: Thiét ké co s gébm Phan 2.1. Thuyét minh Thiét ké co s& (TKCS),
Phan 2.2. Ban v& TKCS va Phan 2.3. Cac phu luc.

- Quyén 3: Bao cao khao sat

H6 so Béo cao Nghién ciru kha thi Du 4n nang cap, cai tao hé thong xir 1y khi thai Nha
may nhiét dién Quang Ninh duoc 1ap phu hop v6i quy dinh tai Diéu 59, Luat Xay
dung nim 2014 dugc sira ddi, bo sung tai khoan 12 Diéu 1 cta Luat s 62/2020/QH14

vé ndi dung Béo cdo Nghién ctru kha thi. Trong hd so Tu van thiét ké st dung sd liéu
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khao sat da dugc thuc hién trong giai doan xay dung nha may nhiét di¢n Quang Ninh
trude day do nha may cung cip.

Nhin xét, danh gia vé cac ndi dung Bao cio nghién ciru kha thi

Qua cong tac tham tra Bao céo nghién ctru kha thi Dy an nang cip, cai tao hé
thdng xir 1y khi thai Nha may nhiét dién Quang Ninh, Tu van thim tra nhéan thay:

No6i dung BCNCKT trinh bay twong dbi day du cac ndi dung theo Diéu 17, Nghi
dinh 175/2021/ND-CP va biéu 54 cua Luat X4y dyng nim 2014, bao gdbm:

- Vi tri xay dung, quy md, loai, cap cong trinh thudc tong mit bang xay dung;

- Phuong an cong nghé vé lya chon cong ngh¢ hé¢ théng khtr bui tinh dién ESP, hé
théng FGD;

- Giai phap vé kién tric, mat béng, mit cat, mat dimg cong trinh, cac kich thudc,
két cu chinh cta cong trinh xay dung;

- Giai phap vé xay dung, vat liéu chil yéu dugc sir dung, udc tinh chi phi xay dung
cho tung cong trinh;

- Tiéu chuan, quy chuan ky thuat duoc ap dung dé 1ap thiét ké co so.

Céc giai phap néu ra trong bdo c4do nghién ctru kha thi phu hop véi hién trang cia
nha may Nhiét dién Quang Ninh va c6 kha nang két ndi van hanh dong bo giita hé
thong xir Iy khi thai xdy dung méi véi cac cong trinh, hé thong thiét bi va ha ting k¥
thuat hién hiru cia nha may.

4.2 Két luin ciia don vi tham tra vé viéc dii diéu kién dé thue hién tham tra

Cén ct theo cac quy dinh hién hanh, HO so Béo cdao NCKT Duy an nang cép, cai
tao hé théng xur Iy khi thai Nha may nhiét dién Quang Ninh du diéu kién dé thyc hién
tham tra.

IV. COMMENTS ON THE QUALITY OF THE APPROVAL PROPOSAL
DOCUMENTS

After reviewing the documents for the Quang Ninh Thermal Power Plant's flue gas
treatment system upgrade and renovation project, PECC1 reports on the quality of the
appraisal proposal documents as follows:

4.1 Specifications and list of documents for appraisal (comments on specifications,
validity, missing/complete documents according to regulations)

The Feasibility Study Report for the Quang Ninh Thermal Power Plant's flue gas
treatment system upgrade and renovation project, prepared by the Institute of Energy
in March 2026, includes the following volumes:
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- Volume 1: Feasibility Study Report including Part 1.1 Report Explanation and Part
1.2. Appendices (legal documents, investment plan, technical and financial plan);

- Volume 2: Facility Design including Part 2.1. Explanatory Notes to the Facility
Design (B&D), Part 2.2. B&D Drawings and Part 2.3. Appendices.

- Volume 3: Survey Report

The Feasibility Study Report for the Project to Upgrade and Renovate the Flue gas
Treatment System of the Quang Ninh Thermal Power Plant was prepared in
accordance with the provisions of Article 59 of the 2014 Construction Law, as
amended and supplemented by Clause 12, Article 1 of Law No. 62/2020/QH14,
regarding the content of the Feasibility Study Report. The design consultancy
documents utilize survey data previously obtained during the construction phase of the
Quang Ninh Thermal Power Plant, provided by the plant.

Comments and Evaluation on the Contents of the Feasibility Study Report

Through the review of the Feasibility Study Report for the Project to Upgrade and
Renovate the Flue gas Treatment System of the Quang Ninh Thermal Power Plant, the
Reviewing Consultant found that:

The Feasibility Study Report presents relatively complete information according to
Article 17 of Decree 175/2021/ND-CP and Article 54 of the 2014 Construction Law,
including:

- Construction location, scale, type, and class of works within the overall construction
site;

- Technological options for selecting the technology of the ESP electrostatic

precipitator system and the FGD system;

- Architectural solutions, floor plans, cross-sections, elevations of the works,
dimensions, and main structures of the construction works;

- Construction solutions, main materials used, and estimated construction costs for
each work;

- Technical standards and regulations applied to the preparation of the Facility
design.

The solutions outlined in the feasibility study report are consistent with the current
status of the Quang Ninh Thermal Power Plant and are capable of synchronously
connecting the newly constructed flue gas treatment system with the plant's existing
facilities, equipment, and technical infrastructure.
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4.2 Conclusion of the review unit on eligibility for review

Based on current regulations, the Feasibility Study Report for the Project to upgrade
and renovate the flue gas treatment system of the Quang Ninh Thermal Power Plant is
eligible for review.

V.KET QUA THAM TRA DU AN

1. Sw tuén thit quy dinh ciia phap luat vé 1ap duw 4n diu tw xdy dung, thiét
ké co sé

1.1. Sw tuan thii quy dinh ciia phap luit vé 1ap du an dau tw xay dung, thiét
ké co s&

No6i dung va két cau cua Béo céo nghién ctru kha thi Dy 4n nang cép, cai tao hé
thng xir Iy khi thai Nha may nhiét dién Quang Ninh do Vién Ning luong 1ap di tuan
tht cac quy dinh cta Luat Xay dung s6 50/2014/QH13 ngay 18/06/2014 va Luit sb
62/2020/QH14 ngay 17/6/2020 sira doi, b6 sung mot sé diéu ctia Luat Xay dung; tudn
thu theo quy dinh vé cac ndi dung lién quan dén 1ap va tham dinh Béo céo nghién ciru
kha theo theo quy dinh cua Nghi dinh 175/2024/ND-CP ngay 30 thang 12 nam 2024
ctia Thi tudng Chinh phu. Cong tac 1ap tong mirc dau tu cta du 4n tuan thi Nghi dinh
s6 10/2021/ND-CP ngay 09/02/2021 cta Chinh Phu vé quan 1y chi phi dau tu xay
dung. Cac giai phap vé bao vé méi truong va cic thong sb phat thai duoc thiét ké duwa
theo cac Quy chuan va quy dinh hién hanh vé phap luit bao vé moéi truong. Cac giai
phap thiét ké hé théng PCCC duogc thiét ké tuan theo céac tiéu chuan va quy dinh hién
hanh vé PCCC..

V. PROJECT REVIEW RESULTS

1. Compliance with legal regulations on the preparation of investment projects and
Facility design

1.1. Compliance with legal regulations on investment project planning and Facility
design

The content and structure of the Feasibility Study Report for the Project to upgrade
and renovate the flue gas treatment system of the Quang Ninh Thermal Power Plant,
prepared by the Institute of Energy, have complied with the regulations of the
Construction Law No. 50/2014/QH13 dated June 18, 2014 and Law No.
62/2020/QH14 dated June 17, 2020 amending and supplementing a number of articles
of the Construction Law; and complied with the regulations on contents related to the
preparation and appraisal of feasibility study reports as prescribed by Decree
175/2024/ND-CP dated December 30, 2024 of the Prime Minister. The preparation of
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the total investment cost of the project complies with Decree No. 10/2021/ND-CP
dated February 9, 2021, of the Government on the management of construction
investment costs. Environmental protection solutions and emission parameters are
designed based on current regulations and laws on environmental protection. Fire
protection system design solutions are designed in accordance with current standards
and regulations on fire protection.

1.2. Diéu kién niing lwc ciia t6 chirc, ca nhin tham gia thuc hién
1.2.1. Phdn Cong nghé

Tu van thuc hién 1ap Bao cao nghién ctiru kha thi Dy an nang cép, cal tao hé
thong xr 1y khi thai Nha may nhiét dién Quang Ninh 1a Vién Nang lugng. Cén ct trén
ho so ning lyc cia to chire ciing nhu ching chi hanh nghé cua cac Chil nhiém, Chu tri,
thiét ké phan cong nghé. TVTT danh gia IE 1a don vi c6 nhiéu kinh nghiém thiét ké
cac cong trinh nhiét dién, dap tmg theo quy dinh tai Piéu 14, Nghi dinh 175/2024/ND-CP.

Chu nhiém du an 1a 6ng Nguyén Vin Thao ¢ ching chi hanh nghé thiét ké co —
dién cong trinh s6 BXD — 00130053, ¢ han téi 21/01/2027.

Doi v6i nhan su thuc hién cong tac thiét ké phan cong nghé 1a 6ng Lé Nhuan Vi
¢ chung chi thiét ké s6 BXD-00109430 c6 han ti 26/11/2025 phu hop véi quy dinh
tai Nghi dinh 175/2024/ND-CP.

1.2. Capacity requirements of organizations and individuals participating in the
implementation

1.2.1. Technology section

The consulting firm responsible for preparing the Feasibility Study Report for the
Project to upgrade and renovate the flue gas treatment system of Quang Ninh Thermal
Power Plant is the Institute of Energy. Based on the organization's capacity profile as
well as the professional certificates of the Project Leaders and Design Managers for
the technology section. TVTT assesses IE as a unit with extensive experience in
designing thermal power plants, meeting the regulations in Article 14, Decree
175/2024/ND-CP.

The project manager is Mr. Nguyen Van Thao, holding a professional certificate in
mechanical and electrical engineering design No. BXD-00130053, valid until January
21, 2027.

The personnel performing the technology design work is Mr. Le Nhuan Vi, holding a
design certificate No. BXD-00109430, valid until November 26, 2025, in accordance
with the regulations in Decree 175/2024/ND-CP.

1.2.2. Phin Xdy dung va Kién triic
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Tu van thuc hién 1ap Béo céo nghién ctru kha thi Dy &4n nang cép, cai tao hé
thong xir 1y khi thai Nha may nhiét dién Quang Ninh 1a Vién Niang lugng, ning luc
dap ting theo quy dinh tai Nghi dinh 175/2024/ND-CP.

Déi v6i nhan sy thuc hién cong tac thiét ké phan xay dung 1a 6ng Hoang Vin
Thai c6 ching chi thiét ké s BXD - 00109429 ¢6 han t6i 26/11/2025 phu hop v6i quy
dinh tai Nghi dinh 175/2024/ND-CP.

1.2.2. Construction and Architecture Section

Consultant for preparing the Feasibility Study Report for the Project to upgrade and
renovate the flue gas treatment system of the Qu Thermal Power Plant. The Quang
Ninh Institute of Energy has the capacity to meet the requirements stipulated in
Decree 175/2024/ND-CP.

Regarding the personnel performing the construction design work, Mr. Hoang Van
Thai holds design certificate number BXD - 00109429, valid until November 26, 2025,
in accordance with the regulations in Decree 175/2024/ND-CP.

1.2.3. Phdn Pi¢n, Po lwong va diéu khién

Tu van thuc hién 1ap Bdo cdo nghién ctru kha thi Dy &4n nang cép, cai tao hé
thong xir Iy khi thai Nha may nhiét dién Quang Ninh 13 Vién Nang lugng c6 du ning
luc thiét ké d6i vé6i du an.

Déi v6i nhan su thue hién cong tac thiét ké phan Dién, Po ludng va diéu khién 13
ong Trinh Ngoc Son c6 chtng chi thiét ké s6 BXD - 00112934 c6 han t6i 29/12/2025
1a phu hop v6i quy dinh tai Nghi dinh 175/2024/ND-CP.
1.2.3. Electrical, Measurement and Control Section

The consultant for preparing the Feasibility Study Report for the Project to upgrade
and renovate the flue gas treatment system of the Quang Ninh Thermal Power Plant is
the Institute of Energy, which has sufficient design capacity for the project.

Regarding the personnel performing the design work for the Electrical, Measurement
and Control section, Mr. Trinh Ngoc Son holds design certificate number BXD -
00112934, valid until December 29, 2025, which is in accordance with the regulations
in Decree 175/2024/ND-CP.

2. Sw phut hop ciia thiét ké co s& véi quy hoach ciia nha may
2.1 Sw phit hop vé mit Quy hoach xiy dung

Dy 4n nang cap cai tao hé théng xir Iy khi thai nha may Nhiét dién Quang Ninh

1a dy 4n cai tao nang cap mot so6 thiét bi hién hiru bén trong nha may, khong phat sinh
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nhu cau sir dung dat bén ngoai ranh gidi ctia nha may do d6 khong 1am thay d6i quy

hoach xay dung chung cua khu vuec.
2. Conformity of the Facility design with the plant’s planning
2.1 Conformity in terms of construction planning

The project to upgrade and renovate the flue gas treatment system of the Quang Ninh
Thermal Power Plant is a project to renovate and upgrade some existing equipment
inside the plant. It does not generate land use needs outside the plant's boundaries and
therefore does not change the overall construction planning of the area.

2.2 Sw phu hop vé Quy hoach, ké hoach bao vé méi truong

Dy 4n vé phu hop véi Chién luoc bao vé méi trudng qudc gia qudc gia dén nim
2030, tam nhin dén ndm 2050 ban hanh theo Quyét dinh sé 450/QD-TTg ngay
13/4/2022 cta Thu twdng Chinh pht va Quy hoach bao vé méi trudng qubc gia thoi ky
2021 - 2030, tam nhin dén nim 2050 theo Quyét dinh s6 611/QD-TTg ngay 8/7/2024
cua Thu tuéng Chinh phu.

Viéc thuc hién nang cép, cai tao hé théng xur 1y khi thai cd nha may nhié¢t dién
Quang Ninh gop phan giam thiéu nong do phat thai cac khi 6 nhiém méi truong nham
dap ung muc tiéu tong quat ciia Chién lugc va quy hoach bao vé méi truong 1a ngin
chin xu huéng gia ting 6 nhiém, suy thoai mdi truong; giai quyét cac van dé moi
truong céip bach; ting budc cai thién, phuc hoi chat luong moi trudng; ngan chan su
suy giam da dang sinh hoc; gbp phan nang cao ning luc chu dong tmg phd véi bién
d6i khi hau; bao dam an ninh moi trudng, xay dung va phat trién cac mé hinh kinh té
tuan hoan, kinh té xanh, carbon thép, phén d4u dat duoc cac muc tiéu phat trién bén

vitng 2030 cua dat nude.
2.2 Conformity with Environmental Protection Planning and Schemes

The project is consistent with the National Environmental Protection Strategy to 2030,
with a vision to 2050, issued under Decision No. 450/QD-TTg dated April 13, 2022, of
the Prime Minister, and the National Environmental Protection Plan for the period
2021-2030, with a vision to 2050, issued under Decision No. 611/QD-TTg dated July
8, 2024, of the Prime Minister.

The upgrading and renovation of the flue gas treatment system of the Quang Ninh
thermal power plant contributes to minimizing the concentration of environmental
pollutants emitted, thereby meeting the overall objectives of the Environmental
Protection Strategy and Plan: preventing the increasing trend of pollution and
environmental degradation; addressing urgent environmental issues; gradually
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improving and restoring environmental quality; and preventing the decline of
biodiversity. Contributing to enhancing the capacity to proactively respond to climate
change; ensuring environmental security, building and developing circular economy,
green economy, and low-carbon economy models, striving to achieve the country's
2030 Sustainable Development Goals.

3. Sw phu hop ciia du 4n véi chii trwong dau tu; véi chwong trinh, ké hoach
thuc hién khac

Thuc hién chi truong ctia Pang, chinh sach phap luat cia Nha nude, Cong ty Co
phan Nhiét dién Quang Ninh ludn dé cao cac bién phap bao vé méi trudng, phan dau
tr& thanh mot doanh nghiép than thién véi moi trudng. Trong subt qué trinh hoat dong
san xuat thuong mai tir nim 2011 dén nay, Cong ty da duy tu, bao dudng theo dung
dinh ky cc hé thong bao vé méi truong.

Theo Quyét dinh s6 767/QD-BTNMT cua Bo Tai nguyén va Moi truong ngay 18
thang 6 nam 2003 vé viéc “Phé chudn bao cdo danh gia tac dong moi truong Dy an
NMNP Quang Ninh” cac ngudn khi thai cia Nha may phai duoc xur 1y dat céc tiéu
chuan méi truong TCVN 5937:1995, TCVN 5939:1995 va TCVN 6991:2001 g véi
luu luong thai Q3, trinh do cong nghé cap A, hé s6 ving Kv=1 trudc khi thai ra moi
truong.

Thong s phat thai bao hanh (thiét ké) cia nha may NMND Quang Ninh nhu sau:

- Bui <400 mg/Nm3(tai 6%02), a&p dung TCVN 5939 — 1995;

- SOx < 150mg/Nm3 (tai 69%02), &p dung TCVN 5939 — 1995;

- NOx < 1000 mg/Nm3(tai 6%02), ap dung van ban 1765/CP-CN cua Chinh
phu (phu hgp véi TCVN 5939 — 1995)

Tuy nhién yéu cau vé bao vé mdi truong ngay cang dugc ning cao, kiém soat
ngay cang chat ché, nhan thic cia ngudi dan vé van dé mdi truong cling ngdy cang
nang cao. Theo quy dinh cia QCVN 19:2024/BTNMT, nong d6 phat thai dugc yéu
cau nhu sau:

- Nong dd SO2 (diéu kién tiéu chuin, 6%02) < 120 mg/Nm3,

- Nong d6 NOx (diéu kién tiéu chuan, 6%02) < 120 mg/Nm3,

- Nong d¢ bui (diéu kién tiéu chudn, 6%02) < 20 mg/Nm3.

So sanh cac thong sd bui, SO2 va NOx thiét ké theo TCVN 5939 — 1995 véi quy
dinh muc phai thai bui, NOx, SO2 ciia QCVN 19:2024/BTNMT, phat thai bui, SO2 va
NOx tir khi thai tir cac 10 hoi NMND Quang Ninh chua dap trng hoan toan quy dinh.

Dé dam bao dua cac thong sb phat thai bui, SO2, NOx, dap tng hoan toan theo
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quy dinh trong twong lai, can thiét phai c6 cac giai phap nang cap, cai tao hiéu suat
khir cia hé théng ESP, FGD va dau tu méi hé thong khir NOx dé kiém soat va giam
muc phat thai bui, SO2, NOx, dap Gng hoan toan quy dinh trong QCVN
19:2024/BTNMT.

Tap doan Dién luc Viét Nam (EVN) ciing dd ¢6 vin ban sé 8306/CT-EVN
ngay 26/12/2025 vé ting cudng lanh dao, chi dao va tuan thu nghiém tic quy dinh cua
phap luat trong cong tac bao vé mdi trudng, trong d6 yéu cau viéc phai tip trung cao
d6, huy dong day du ngudn luc, to chirc trién khai quyét liét va hoan thanh trong nim
2026 cac du an cai tao, nang cap hé théng xur 1y khi thai (NOx, SO2, Bui) nham dap
mg quy chuén k¥ thuat qudc gia vé méi trudng. Do dé viée cai tao, ndng cip hé thong
xtr Iy khoi thai cho nha may nhiét dién Quang Ninh 1a phii hop véi chi thi, yéu cau cia
Tap doan Dién lyc Viét Nam va phi hop véi quy dinh chung vé bao vé méi trudng.

3. The project's suitability with investment policies; with other implementation
programs and plans

In accordance with the Party's guidelines and the State's laws and policies, Quang
Ninh Thermal Power Joint Stock Company always prioritizes environmental
protection measures, striving to become an environmentally friendly enterprise.
Throughout its production and commercial operations from 2011 to the present, the
Company has regularly maintained and serviced its environmental protection systems.

According to Decision No. 767/QD-BTNMT of the Ministry of Natural Resources and
Environment dated June 18, 2003, on "Approving the Environmental Impact
Assessment Report of the Quang Ninh Thermal Power Plant Project,” the plant's
emissions must be treated to meet environmental standards TCVN 5937:1995, TCVN
5939:1995, and TCVN 6991:2001, corresponding to an emission flow rate of Q3,
technology level A, and regional coefficient Kv=1, before being discharged into the
environment.

The warranty (design) emission parameters of the Quang Ninh Thermal Power Plant
are as follows:

- Dust <400 mg/Nm3 (at 6%02), applying TCVN 5939 — 1995;
- SOx <150 mg/Nm3 (at 6%02), applying TCVN 5939 — 1995;

- NOx < 1000 mg/Nm3 (at 6% O2), applying Government document 1765/CP-CN (in
accordance with TCVN 5939 — 1995)

However, environmental protection requirements are increasingly being raised,
control is becoming stricter, and public awareness of environmental issues is also
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increasing. According to QCVN 19:2024/BTNMT, the emission concentrations are
required as follows:

- SO2 concentration (Standard conditions, 6% O2) < 120 mg/Nm3,
- NOx concentration (standard conditions, 6% O2) < 120 mg/Nm3,
- Dust concentration (standard conditions, 6% O2) <20 mg/Nm3.

Comparing the dust, SO2, and NOx emission parameters according to TCVN 5939 —
1995 with the regulations on dust, NOx, and SO2 emissions in QCVN
19:2024/BTNMT, the dust, SO2, and NOx emissions from the flue gas of the Quang
Ninh Thermal Power Plant boilers do not fully meet the regulations.

To ensure that the dust, SO2, and NOx emission parameters fully meet the regulations
in the future, it is necessary to upgrade and improve the removal efficiency of the ESP
and FGD systems and invest in a new NOx removal system to control and reduce dust,
SO2, and NOx emissions to fully comply with the regulations in QCVN
19:2024/BTNMT.

The Vietnam Electricity Group (EVN) also issued document No. 8306/CT-EVN dated
December 26, 2025, on strengthening leadership, direction, and strict compliance with
legal regulations in environmental protection work. This document requires a high
level of focus, full mobilization of resources, decisive implementation, and completion
in 2026 of projects to renovate and upgrade the flue gas treatment system (NOx, SO2,
Dust) to meet national technical standards on environmental protection. Therefore, the
renovation and upgrading of the flue gas treatment system for the Quang Ninh thermal
power plant is consistent with the directives and requirements of the Vietnam
Electricity Group and in accordance with general regulations on environmental
protection.

4. Kha ning két ndi véi ha ting k¥ thuit khu vue
4.1 Két noi giao thong

- Két nbi dudong bd: Cac hang muyc thudc du 4n ning cip, cai tao nam trong nha
may hién hiru dt tai vi tri cach Qudc 16 18 khoang 7 km, nam sat cau Bang, tiép giap
v6i tuyén dudong Thanh phdé Ha Long - Cao Xanh - Khu céng nghiép Hoanh B6. Tir
nha may c6 thé két ndi véi cac khu vuc 1an can bang duong bd hét stc thuan loi

- Két ndi dudng thiy: Cac hang muc thudc du 4n ning cp, cai tao nam trong nha
may hién hitu nim bén tri cira song Dién Vong giap Vinh Cira Luc thong véi Vinh
Bii Chay, cach cang Cai Lan (ndm trong Vinh Cira Luc) khoang 6,0 km. Tao diéu kién
thuan loi cho viéc cung cip vét tu thiét bi va nguyén vat liéu cho van hanh nha may.
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Vi hé théng cang trong Vinh Cira Luc cho phép xa lan tir 200 dén 500 tan cap cang.
4. Connectivity with regional technical infrastructure
4.1 Transportation connectivity

- Road connection: The upgrade and renovation project items are located within the
existing factory, approximately 7 km from National Highway 18, near Bang Bridge,
and adjacent to the Ha Long City - Cao Xanh - Hoanh Bo Industrial Zone road. The
factory is easily connected to surrounding areas by road.

- Waterway connection: The upgrade and renovation project items are located within
the existing factory, on the left bank of the Dien Vong River, bordering Cua Luc Bay
and connecting to Bai Chay Bay, approximately 6.0 km from Cai Lan Port (located
within Cua Luc Bay). This facilitates the supply of materials, equipment, and raw
materials for the factory's operation. The port system in Cua Luc Bay allows barges
from 200 to 500 tons to dock.

4.2 Két noi cip nuéc

Nhu ciu st dung nudc thi cong chl yéu 1a phuc vu cong tac thi cong bé tong,
x4y, trat, vé sinh may moc, thiét bi. Luong nuéc nay duoc 1ay tir cac hong nude cip
ctia nha may vi nhu cau khong dang ké.

Luong nude dich vu phuc vu van hanh cac hé thong sau cai tao duoc 1ay tir hé
théng cung cap va xtr Iy nudc ciia nha may hién hitu.

Luong nudec PCCC dugce 1y tir lugng nude du phong cho PCCC ciia nha may
hién hiru.

TVTT dénh gia 1a phu hop, dam bao tinh dy phong ciing nhu két ndi véi kha
nang ciing cap nude hién hitu ctia nha may.

4.2 Water supply connection

The main water needs for construction are for concrete pouring, building,
plastering, and cleaning machinery and equipment. This water is taken from the
plant's water supply outlets because the demand is negligible.

The water for service operation of the systems after renovation is taken from the
plant's existing water supply and treatment system.

The water for fire fighting is taken from the plant's existing fire fighting reserve
water.

The design is deemed appropriate, ensuring redundancy and connection with the
plant's existing water supply capacity.
4.3 Két ndi thoat nuwée
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Hé théng kénh, muong, ranh hién hiru sé thu gom nudc mua, nudc mat tir cac
trién nii phia Nam nha may va nuéc trong khudn vién mit bang nha may. Cac loai
nuéc nay dugce dan vao hé thong thu gom chung ctia nha may hién hitu, xtr 1y dat yéu
cAu mdi trudng roi dan x4 ra song Dién Vong. Ddi v6i nudce thai ctia nha may s& duoc
thu gom riéng va tién hanh xir 1y trudc khi thai ra séng, hodc tai s dung vao cac chu

trinh cong nghé cua nha may.
4.3 Drainage Connection

The existing canal, ditch, and trench system will collect rainwater, surface water from
the southern slopes of the plant, and water within the plant's premises. These types of
water are channeled into the plant's existing collection system, treated to meet
environmental requirements, and then discharged into the Dien Vong River.
Wastewater from the plant will be collected separately and treated before being
discharged into the river or reused in the plant's technological processes.

4.4 Két néi dién va diéu khién

Heé thong cép dién cho cac phu tai hé thong xir 1y khi thai cia du an dugc 1y tir
cac ngudn dién hién c6 cua nha may, khong 1iy dién tir ngudn bén ngoai, do vay viéc
két ndi dién 1a dam bao.

Céc bd diéu khién may bién 4p chinh luu cao tan va hé théng diéu khién cho hé
théng thu hoi nhiét cua hé théng ESP mdi s& duge két ndi, tich hop vao DCS phuc vu
giam sat, diéu khién.

Hé thong diéu khién va gidm sat qua trinh khir NOx s& duoc xem xét thiét ké nhu
1a mot chtrc ning trén UCMS va wu tién sir dung bd vi xtr Iy dua trén nén tang phan
ctirng DCS hién hitu, dam tich hop lién mach hé thong méi voi kha nang diéu khién va

giam sat ddy du tir phong diéu khién trung tam.
4.4 Electrical Connection and Control

The power supply for the project's flue gas treatment system loads is sourced from the
plant's existing power sources, not from external sources, thus ensuring reliable
electrical connection.

The high-frequency rectifier transformer controllers and the control system for the
heat recovery system of the new ESP system will be connected and integrated into the
DCS for monitoring and control.

The NOx removal control and monitoring system will be designed as a function within
the UCMS, prioritizing the use of a microprocessor based on the existing DCS
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hardware platform, ensuring seamless integration of the new system with full control
and monitoring capabilities from the central control room.

5. Sw phut hop ciia giai phap thiét ké co sé
Cin ctr trén Bao cdo nghién ctru kha thi 4n ban thang 05/2026, TVTT danh gia

nhu sau:
5.1 Phwong an b tri tong miit bing

Phuong 4n bd tri tong mit bang dugc bién ché trong muyc 3.1. Mit bang bé tri hé
thong thiét bi cia TKCS va ban v& F387-FSR-TT3-GP-01 trong tip ban v&. Day 1a hé
thdng cai tao, nang cip, trong d6 chi dau tu xay dung moi hé théng xir Iy NOx (SCR),
SCR duoc lip dit & phia dudi 10 1a phu hop véi cong nghé chung va phu hop véi 10
hot hién hitu cia nha may. Bén canh SCR, du an c6 dau tu xay dyng mdi hai cong
trinh 12 nha Ammoniac va Nha dién, hai cong trinh nay duoc bé tri ¢ khu dat trong,
khong anh hudng dén cac cong trinh lan can, vi tri nay cling gén v61 khu vuc 10 hoi
nén kha ning két nbi dé dang. TVTT danh gia phuong an b tri 3 phu hop véi du an
nang cap, cai tao hé thong xir 1y khi thai nha may nhiét dién Quang Ninh.

5. Suitability of the Facility Design Solution

Based on the Feasibility Study Report, March 2026 edition, the Technical
Consulting team assesses as follows:

5.1 Overall Layout Plan

The overall layout plan is detailed in section 3.1. Layout of equipment systems of
the Facility Design and drawing F387-FSR-TT3-GP-01 in the drawing set. This is a
renovation and upgrade system, in which only the NOx treatment system (SCR) is
newly constructed. The SCR is installed at the rear of the boiler, which is consistent
with the general technology and compatible with the plant's existing boiler. In addition
to the SCR, the project includes the construction of two new structures: the Ammonia
Plant and the Power Plant. These two structures are located in an open area, not
affecting neighboring structures, and are also close to the boiler area, allowing for
easy connection. The TVTT assessed that the proposed layout was suitable for the
project to upgrade and renovate the flue gas treatment system of the Quang Ninh
thermal power plant.

5.2 Phwong an ky thuit va thiét ké co sé phin Cong nghé
5.2.1 Phuwong dn ky thudt va thiét ké co sé Hé thong khir bui tinh dién (ESP)

Phuong 4n ky thuat va thiét ké co s& Hé thong khir bui tinh dién (ESP) duoc bién
ché trong muc 4.1. H¢ théng khtr bui tinh dién ESP cia BCNCKT, muc 2.1 Hé théng
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khtr bui tinh dién (ESP) cia TKCS, phu luc tinh toan va ban v€ twong ung. Thong qua
qua trinh danh gia hd so phién ban thang 03/2026, phuong an k§y thuat va thiét ké co
s Hé thong khir bui tinh dién (ESP) da phu hop voi du 4n nang cép, cai tao hé thong
xtr 1y khi thai nha may nhiét dién. Cu thé, ndong do bui phat thai di theo quy dinh méi
cia QCVN 19:2024 da duogc ban hanh kém theo thong tu 45/2024/TT-BTNMT ngay
30/12/2024 voi ndng d6 bui phat thai <20 mg/Nm3 va trong hd so TVTK da dua ra
cac giai phap cai tao, nang cap dé nong do phat thai ciia nha may dat yéu cau trén.
5.2 Technical and Facility Design Plan for the Technology Section

5.2.1 Technical and Facility Design Plan for the Electrostatic Precipitator
(ESP) System

The technical and Facility design plan for the Electrostatic Precipitator (ESP)
System is included in section 4.1. Electrostatic Precipitator (ESP) System of the
BCNCKT, section 2.1 Electrostatic Precipitator (ESP) System of the TKCS, and the
corresponding calculation and drawing appendices. Through the evaluation process of
the March 2026 version of the documents, the technical and Facility design plan for
the Electrostatic Precipitator (ESP) System is suitable for the project to upgrade and
renovate the flue gas treatment system of the thermal power plant. Specifically, the
dust emission concentration has complied with the new regulations of QCVN 19:2024
issued with Circular 45/2024/TT-BTNMT dated December 30, 2024, with a dust
emission concentration of <20 mg/Nm3. The design consultancy document has
proposed solutions for improvement and upgrading to ensure the plant's emission
concentration meets the above requirements.

5.2.2 Phuwong dn ky thudt va thiét ké co sé Hé thong xir Ij Nox

Phuong an k¥ thuat va thiét ké co s& hé théng xur Iy NOx dugc bién ché tai muc
4.2 Thuyét minh bao céo nghién ciru kha thi va muc 2.2 Thiét ké co so.

Tu van thiét ké da dua ra giai phap lip mai hé théng xir Iy NOx bing amoniac,
day 1a phuong phap xtr Iy pho bién trong cac nha may nhiét dién than hién nay. Tu van
thAm tra danh gia giai phap tu van thiét ké dua ra trong thiét ké co s& phu hop véi
cong nghé chung cta nha mdy va dap tmg duoc yéu cau vé ndng do phat thai NOx
theo yéu cau cia QCVN 19:2024/BTNMT véi yéu cau cu thé 1a NOx du ra nha may
<120mg/Nma3.

Céc y kién tham tra di dwoc TVTK giai trinh, hiéu chinh, chi tiét ¥ kién nhu tai

Phu luc tham tra.

5.2.2 Technical and Facility Design Options for the NOx Treatment System
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The technical and Facility design options for the NOx treatment system are detailed in
section 4.2 of the feasibility study report and section 2.2 of the Facility design.

The design consultancy has proposed installing a new NOx treatment system using
ammonia, a common treatment method in current coal-fired power plants. The
consulting firm reviewed and evaluated the design solutions presented in the Facility
design, concluding that they are consistent with the plant's overall technology and
meet the NOx emission concentration requirements of QCVN 19:2024/BTNMT,
specifically requiring the plant's output NOx to be < 120 mg/Nm3.

The consulting firm has explained, revised, and detailed its comments as detailed in
the Review Appendix.

5.2.3 Phuwong dn ky thudt va thiét ké co sé Hé thong khir SO2

Phuong 4n k¥ thuat va thiét ké co so Hé thong xir 1y SO2 dugc bién ché trong
muc 4.3 Hé thong xt Iy SO2 caia BCNCKT, muc 2.3 Hé thong khir SO2 cua TKCS,
phu lyc tinh toan va ban vé tuong Gng. Thong qua qua trinh danh gia hd so phién ban
thang 03/2026, phuong an k¥ thuat va thiét ké co so Hé thong xtr Iy SO2 di phu hop
v6i dy 4n nang cép, cai tao hé thong xr 1y khi thai nha may nhiét dién. Theo tinh toan
TVTK sau khi nang cap cai tao hé thong, nong d6 SOx khéi thai <120 mg/Nm3 nhu
yéu cau QCVN 19:2024 di duoc ban hanh kém theo thong tu 45/2024/TT-BTNMT
ngay 30/12/2024.

5.2.3 Technical and Facility Design Plan for the SO2 Removal System

The technical and Facility design plan for the SO2 treatment system is detailed in
section 4.3 SO2 Treatment System of the Technical Design Report, section 2.3 SO2
Removal System of the Facility Design, and the corresponding calculation and
drawing appendices. Through the evaluation process of the March 2026 version of the
design documents, the technical plan and Facility design of the SO2 treatment system
have been deemed suitable for the project to upgrade and renovate the flue gas
treatment system of the thermal power plant. According to the design consultant's
calculations after the system upgrade and renovation, the SOx concentration in the
flue gas will be <120 mg/Nm3 as required by QCVN 19:2024, issued with Circular
45/2024/TT-BTNMT dated December 30, 2024.

5.2.4 H¢ thong phong chong chdy né

Thong qua qua trinh déanh gia hd so va ndi dung thiét ké hiéu chinh, TVTK d3 bd
sung ddy du va 1am rd cac nodi dung thuyét minh va ban vé& theo ¥ kién thim tra. TVTT
danh gia thiét ké cia TVTK dap tng phu hop véi yéu cau thiét ké, dam bao an toan
cho cOng trinh hang muc ciia dy an.Chi tiét cac y kién tham tra trong qua trinh tham

tra xem tai Phu luc thAm tra ctia béo céo.
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5.2.4 Fire and Explosion Prevention System

Through the evaluation process of the design documents and revised design
content, the design consultant has fully supplemented and clarified the explanatory
content and drawings according to the review comments. The Technical Review Board
assessed the design submitted by the Design Review Board as meeting the design
requirements and ensuring the safety of the project's components. Details of the review
comments during the review process can be found in the Review Appendix of the report.

5.3 Phwong an ky thuit va thiét ké co sé phin Di¢n

Noi dung thiét ké co sé phan Dién du 4n nang cép, cai tao hé thong xir 1y khi thai
Nha may nhiét dién Quang Ninh dap tng céc tiéu chuan, quy chuan, quy dinh vé hé
thé)ng dién. So dd hé théng dién, thong s6 va dic tinh k¥ thuat cac phu tai dién trong
nha may, giai phap k¥ thuat ciia dy an pht hop cac yéu cau k¥ thuat va muc tiéu cia
du an.

Chi tiét dwoc thé hién trong phu luc bao cdo tham tra

5.3 Technical Plan and Facility Design of the Electrical Section

The Facility design of the electrical section for the project to upgrade and
renovate the flue gas treatment system of the Quang Ninh Thermal Power Plant meets
the standards, regulations, and rules regarding electrical systems. The electrical
system diagram, parameters, and technical characteristics of the electrical loads in
the plant, and the project's technical solutions are consistent with the technical
requirements and objectives of the project.

Details are shown in the appendix of the review report.
5.4 Phuong an ky thuit va thiét ké co sé phan Po lwong va diéu khién

Céc giai phap k¥ thuat dua ra dugc ap dung phd bién cho cac hé thong ESP, FGD
va hé théng xir Iy NOx trong cic nha may nhiét dién hién dai, dong thoi ciing tuan tha

theo cac tiéu chuin Quéc té hién hanh duoc ap dung phé bién tai Viét Nam.
Chi tiét dwoc thé hién trong phu luc bao cdo tham tra.
5.4 Technical and Facility Design Options for Measurement and Control

The proposed technical solutions are commonly applied to ESP, FGD, and NOx
treatment systems in modern thermal power plants, and also comply with current
international standards commonly applied in Vietnam.

Details are shown in the appendix of the verification report.
5.5 Phwong an ky thuit va thiét ké co sé' phan Xay dung va Kién tric
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5.5.1. Lwa chon cao do mat bcing

Cao d6 mit bang cho cac khu vuc ning cip, cai tao cac cong trinh trong dy an
thudc nha may dugc lya chon 1a +5,6m phu hop véi cao d0 nha may hién trang.

5.5.2. B4o cao chuyén nganh

No6i dung vé cac diéu kién dia hinh, dia chit, khi tuong thuy van dugc TVTK ké
thtra tir cac bao cao chuyén nganh phu hop vai cac ndi dung thude bao cao khao sat dia
chét, dia hinh, khi tuong thuiy van dugc lap va st dung phuc vu thiét ké nha may hién trang.

5.5.3. Gidi phdp kién triic

Giai phap kién truc: Cac giai phap kién tric dugec TVTK lua chon cho cac hang
muc cdng trinh cia Dy 4n nhin chung thich dung, bén dep, kinh té, m§y quan, thoa min
cac yéu cau k¥ thuat ciia Dy 4n; Mau sac hai hoa, phu hop véi cong nang; Phu hop véi
canh quan va khi hau khu vuc, moéi truong khu vuec.

5.5.4. Giai phap xdy dung

Két cdu bén trén: s dung 2 giai phap chinh 1a Két cAu thép va két cau bé téng
cdt thép. Giai phap két cau bén trén dugec TVTK lwa chon 1 phu hop véi tinh chét, quy
md va diéu kién lam viéc cua cong trinh; ddm bao an toan cho céng trinh lan can hang
muc, du an.

Giai phap két ciu méng: TVTK sir dung Béo céo khao sat thuc hién trong hd so .
Giai phap méng TVTK dua ra phit hop véi két cdu hang muc ciia cong trinh.

Céc vat li¢u chinh: dugc lua chon phu hgp véi tirng cong trinh, phu hop véi kha
nang cung cip cua dia phuong va don vi cung cap nudc ngoai (néu can).
5.5 Technical and Facility Design Options for Construction and Architecture

5.5.1. Selection of Ground Level

The ground level for the areas to be upgraded and renovated within the project's
facilities is selected as +5.6m, consistent with the existing plant elevation.

5.5.2. Specialized Reports

The content regarding topographic, geological, and hydrometeorological conditions is
inherited by the design consultant from relevant specialized reports, consistent with
the content of the geological, topographical, and hydrometeorological survey reports
prepared and used for the design of the existing plant.

5.5.3. Architectural Solutions
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Architectural Solutions: The architectural solutions selected by the design consultant
for the project's construction items are generally...

Suitable, durable, economical, aesthetically pleasing, and meeting the technical
requirements of the Project; harmonious colors, appropriate to the function; suitable
for the landscape and climate of the area, and the local environment.

5.5.4. Construction Solutions

Superstructure: Two main solutions are used: steel structure and reinforced concrete
structure. The superstructure solution chosen by the design consultant is suitable for
the nature, scale, and working conditions of the project; ensuring safety for adjacent
structures within the project.

Foundation structure solution: The design consultant uses the survey report included
in the project documents. The foundation solution proposed by the design consultant is
suitable for the structure of the project.

Main materials: selected to suit each project, in accordance with the supply capacity
of the local area and foreign suppliers (if needed).

5.6 Giai phap bido vé moi truong

Céc giai phap bao vé méi truong duoc TVTK néu trong chuong 6 — Thuyét
minh Piéu chinh béo cdo NCKT va chuong 4 — Thuyét minh TKCS . Trong phan nay,
TVTK di néu dugc cac phuong phap, giai phap thiét ké tuan thi theo quy trinh quy
pham vé bao vé mdi trudng.

5.6 Environmental Protection Solutions

The environmental protection solutions are outlined by the design consultant in
Chapter 6 — Explanation of the Adjusted Feasibility Study Report and Chapter 4 —
Explanation of the Facility Design. In this section, the design consultant has presented
the design methods and solutions that comply with the regulations and procedures on
environmental protection.

6. Sw phu hop ciia giai phap thiét ké vé dam bao an toan xiy dung, bio vé
méi trudng, phong, chong chay nd

6.1 Kétluin vé dam bao an toan xiy dung ciia giai phap thiét ké

6.1.1 Sw phit hop ciia gidi phdp thiét ké

Céc giai phap thiét ké két cau va kién tric cho cac cong trinh phu hop véi cong
nghé du kién Iya chon cho dy 4n va dam bao k¥ thuat.

6.1.2 Vé cong nding sir dung
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Céc giai phap thiét ké két cAu va kién tric cho cac cong trinh phu hop véi cong
nang str dung cua céng trinh.

6.1.3 Khd nang chiu lwe ciia két céu cong trinh

Dbi v6i cong trinh stra chira, cai tao nhu két cau dd Hé thong xur Iy NOx, TVTK
d3 tién hanh kiém tra, ddnh gia kha ning chiu lyc cta két cdu moéng dd, bao gdm ca
phan két cu hién hiru phia dudi va phan két ciu xay dung méi, nham dam bao dap
mg yéu cau chiu lyc theo quy dinh. Phan két cAu méi duogc thiét ké tach biét véi két
cAu nha hién hitu, khong gy anh huong dén kha nang 1am viéc va an toan cua két ciu
cii khi dua vao van hanh. TVTK di xdy dung mo hinh phan tich két cdu dé tinh toan,
kiém tra va dénh gia, dam bao an toan xay dung cho giai phép thiét ké dé xuat.

6. Suitability of the design solutions regarding construction safety,
environmental protection, and fire and explosion prevention

6.1 Conclusion on ensuring construction safety of the design solutions
6.1.1 Suitability of the design solutions

The structural and architectural design solutions for the buildings are suitable
for the technology planned for the project and ensure technical standards.

6.1.2 Regarding functional use

The structural and architectural design solutions for the buildings are suitable
for the intended functional use of the buildings.

6.1.3 Structural Load-Bearing Capacity

For repair and renovation works such as the supporting structure of the NOx
treatment system, the design consultant conducted checks and assessments of the load-
bearing capacity of the supporting foundation structure, including both the existing
structure below and the newly constructed structure, to ensure compliance with load-
bearing requirements. The new structure was designed separately from the existing
building structure, without affecting the functionality and safety of the old structure
when put into operation. The design consultant developed a structural analysis model
to calculate, check, and evaluate, ensuring construction safety for the proposed design
solution.

6.2 Kiém tra sw phit hop cia giai phap thiét ké véi cac giai phap bao vé
méi trudng, an toan phong chéng chay nd

TVTK ap dung céc tiéu chuan quy chuén thiét ké phu hop véi yéu cau vé bao vé
moi truong, dap tmg yéu cau trong QCVN 19:2024/BTNMT, cac giai phap PCCC phu
hop vé6i quy dinh vé PCCC hién hanh.
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Trong hd so TVTK c6 dé cap dén viéc ap dung cac tiéu chuan NFPA va mot s6
tiéu chuan nuéc ngoai khic dé ap dung cho du an, trong trudng hop céc tiéu chuin
nudc ngoai nam ngoai danh muc tiéu chuan da duoc chdp thuin theo Quyét dinh
4158/QD-BCA-PCCC&CNCH nam 2023 ciia By Cong An thi can phai xin phép 4p dung.

6.2 Checking the conformity of the design solution with environmental
protection and fire safety solutions

The design consultant applies design standards and regulations that comply with
environmental protection requirements, meeting the requirements in QCVN
19:2024/BTNMT, and fire safety solutions that comply with current fire safety
regulations.

The design consultant's dossier mentions the application of NFPA standards and
some other foreign standards for the project. In cases where foreign standards are
outside the list of approved standards according to Decision 4158/QD-BCA-
PCCC&CNCH of 2023 of the Ministry of Public Security, permission for application
IS required.

7. Sw tuan thi cac tiéu chuin, quy chuin k¥ thuit trong thiét ké co s¢

7.1. Panh gia vé danh muc tiéu chuén, quy chuin ky thuat pha hop véi quy
dinh hi¢n hanh

a. Phan cong nghé:

Danh muc tiéu chuén, quy chuin k¥ thuat dugc TVTK trinh bay trong chuong 1
muc 1.5 cua TKCS.

Trong phan nay, TVTK chi liét ké tht tu uvu tién trong viéc ap dung tiéu chuan
dung trong tinh toan, thiét ké, ché tao dy an theo thir ty wu tién sau:

- Céc tiéu chuan Viét Nam, quy chuén va tiéu chuin nganh;

- Céc tiéu chuan IEC, ISO;

- Céc tiéu chuan, quy pham cta cac qudc gia duoc Bé Xay dung chip thuan ap
dung nhu My, Btic, Anh, Phap, Nhat,...

- Céac tiéu chuan, quy pham cua cac t6 chic qudc té cong nhan nhu ASTM,
ASME,...

b. Phan dién va do luong diéu khién:

Céc tiéu chuan ap dung cho phan do luong diéu khién cta dy 4n 1a phu hop voi

quy dinh hién hanh.

c. Phan xay dung va kién tric
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Ti€u chuan xay dung va kién trac tuan thu viéc ap dung céc tiéu chuan, quy

chuan k¥ thuat phu hop véi quy dinh hién hanh.
d. Phan méi trudng

Danh muc tiéu chuin vé moi truong ap dung cho du an da dugec TVTK cap nhat
phu hop v6i quy dinh hién hanh, bao gdm céc quy chuan k¥ thuat vé khi thai caa Viét
Nam, quy chudn vé chét luong khong khi xung quanh...

7. Compliance with technical standards and regulations in the Facility design

7.1. Assessment of the list of technical standards and regulations in accordance
with current regulations

a. Technology Section:

The list of technical standards and regulations is presented in Chapter 1, Section
1.5 of the Facility Design.

In this section, the Design Consultant only lists the priority order for applying
standards used in the calculation, design, and fabrication of the project in the
following order:

- Vietnamese standards, regulations, and industry standards;
- IEC and ISO standards;

- Standards and regulations of countries approved by the Ministry of
Construction for application, such as the USA, Germany, the UK, France, Japan, etc.;

- Standards and regulations of internationally recognized organizations such as
ASTM, ASME, etc.

b. Electrical and Measurement Control Section:

The standards applied to the measurement and control section of the project are
in accordance with current regulations.

c. Construction and Architecture Section:

Construction and architectural standards comply with the application of
technical standards and regulations in accordance with current regulations.

d. Environmental Section

The list of environmental standards applicable to the project has been updated
by the design consultant to comply with current regulations, including Vietnamese
technical standards on emissions, ambient air quality standards, etc.
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7.2. Panh gia sw tudn thi trong viéc 4p dung cac tiéu chuin, quy chuin ky
thuat phu hgp véi quy dinh hién hanh

a.  Phan Cong nghé

Dbi voi phan cong nghé, vé co ban di tuan thii tiéu chuan va quy chuan ky thuat

ap dung.

Dbi voi hé thong PCCC: Da tuan thu tidu chuin quy chuan 4p dung cho hé théng
PCCC néu ra tai myc 4.1.2, chuong 4 , thuyét minh TKCS.

b.  Phan dién va do luong diéu khién:

Thiét ké phan dién va do luong di€u khién cia du an tuan thu viéc ap dung cac

tiéu chuan, quy chuéan k¥ thuat phi hop voi quy dinh hién hanh.
c.  Phan xdy dung va kién tric

Tiéu chuan xdy dyng va kién trac tuan thu viéc &p dung céc ti€éu chuan, quy

chuan k¥ thuat phu hop véi quy dinh hién hanh.
d.  Phan moi trudng

TVTK di tuan thu theo yéu cau vé méi trudng, cac thong sd phat thai dap ung
dugc yéu cau cia QCVN 19:2024.

7.2. Assessment of compliance in the application of technical standards and
regulations in accordance with current regulations

a. Technology Section

For the technology section, the applicable technical standards and regulations
have been Facilityally complied with.

For the fire protection system: The applicable standards and regulations for the
fire protection system stated in section 4.1.2, chapter 4, of the Facility design
explanation have been complied with.

b. Electrical and Measurement and Control Section:

The design of the electrical and measurement and control section of the project
complies with the application of technical standards and regulations in accordance
with current regulations.

c. Construction and Architecture Section

The construction and architectural standards comply with the application of
technical standards and regulations in accordance with current regulations.
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d. Environmental Section

TVTK has complied with environmental requirements, and emission parameters
meet the requirements of QCVN 19:2024.

8. Sw tuin thii quy dinh ciia phap luit vé x4c dinh tong mirc dau tw
8.1. Phwong phap lp tong mirc dau tw

Toéng mirc dau tu cia Dy 4n ning cip, cai tao hé thong xir Iy khi thai Nha may
nhiét dién Quang Ninh duoc 14p trén co s& cac vin ban huéng dan ctiia Chinh phi va
cac BO ban hanh. Tong mirc du tu dugc 1ap theo phuong phap két hop, phu hop véi
quy dinh tai khoan 1 Piéu 6, Nghi dinh sé 10/2021/ND-CP ngay 9/2/2021 cta Chinh
phii vé quan 1y chi phi diu tu xay dung va Thong tu s6 11/2021/TT-BXD ngay
31/08/2021 cua BO6 Xay dung vé hudng din xac dinh va quan 1y chi phi dau tu xay
dung va thong tu 14/2023/TT-BXD ngay 29/2/2023 va thong tu 01/2025/BXD ngay
22/1/2025 vé sira d6i bod sung mot sb didu cua thong tu 11 va 13/2021/TT-BXD.

TVTT nhan xét vé phuong phap 1ap TMDT du an nang cp, cai tao hé thong xir
1y khi thai Nha may nhiét di¢n Quang Ninh la phu hop véi quy dinh hién hanh.

8. Compliance with legal regulations on determining the total investment cost
8.1. Method of preparing the total investment cost

The total investment cost of the Project to upgrade and renovate the flue gas
treatment system of Quang Ninh Thermal Power Plant is prepared as follows:

Based on the guidance documents issued by the Government and Ministries, the
total investment cost is calculated using a combined method, in accordance with the
provisions of Clause 1, Article 6, Decree No. 10/2021/ND-CP dated February 9, 2021
of the Government on the management of construction investment costs and Circular
No. 11/2021/TT-BXD dated August 31, 2021 of the Ministry of Construction on
guiding the determination and management of construction investment costs, and
Circular 14/2023/TT-BXD dated February 29, 2023 and Circular 01/2025/BXD dated
January 22, 2025 amending and supplementing some articles of Circulars 11 and
13/2021/TT-BXD.

The TVTT commented that the method of preparing the total investment cost for
the project to upgrade and renovate the flue gas treatment system of the Quang Ninh
Thermal Power Plant is in accordance with current regulations.

8.2. Panh gia ndi dung co ciu tong mirc diu tw dé nghi thim tra
Co cau ndi dung cac khoan muyc chi phi trong TMDT bao gom:
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Chi phi xay dung

Chi phi xay dung: dugec tinh toan trén co s¢ sau:
- Khdi lugng x4y dung: boc tach tir ban vé thiét ké co so
- Pinh muec: dugc xac dinh cin ¢ theo Phy luc 2- Théng tu s6 12/2021/TT-BXD
ngay 31/8/2021 vé viéc hudng dan phuong phap xac dinh dinh mirc du toan xay dung
cbng trinh.
- Pon gia xay dung: chiét tinh theo gia hién tai, cy thé:

+ Nhan cong: Quyét dinh sé 4745/QD-SXD ngay 15/11/2024 cua tinh Quang
Ninh vé don gia nhan cong.

+ Ca mdy: tinh theo Phy luc 5-Théng tu 13/2021/TT-BXD ngay 31/8/2021 vé
viéc hudng dan phuong phép xac dinh don gia ca may xay dung

+ Gia vat liéu: Cong bd 9796/CBG-SXD niam 2025 thong tin mot sb gia vat liéu
xay dung trén dia ban tinh Quang Ninh thdi diém Quy IV/2025.

8.2. Evaluation of the Content Structure of the Total Investment Estimate
Proposed for Verification

The content structure of cost items in the total investment estimate includes:
Construction Costs

Construction costs are calculated based on the following:

- Construction volume: extracted from the Facility design drawings

- Norms: determined based on Appendix 2 - Circular No. 12/2021/TT-BXD dated
August 31, 2021, on guiding the method of determining construction cost estimates.

- Construction unit prices: calculated according to current prices, specifically:

+ Labor: Decision No. 4745/QD-SXD dated November 15, 2024, of Quang Ninh
province on labor unit prices.

+ Machine shift: Calculated according to Appendix 5 - Circular 13/2021/TT-
BXD dated August 31, 2021, on guiding the method for determining the unit price of
construction machine shifts.

+ Material prices: Published in Circular 9796/CBG-SXD of 2025, providing
information on some construction material prices in Quang Ninh province at the time
of Q4/2025.

Chi phi thiét bj
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Chi phi thiét bi bao gdm: Chi phi mua sam thiét bi cong nghé (gom ca thiét bi phi
tiéu chudn cin san xuat, gia cong), chi phi van chuyén tir noi mua dén cong trinh, chi
phi Iuu kho, luu bai, chi phi bao quan, bao dudng tai kho bii & hién trudng, thué va phi
bao hiém thiét bi cong trinh; Chi phi lip dat, thi nghiém va hiéu chinh.

- Gia thiét bi hé théng SOx: Tham khdo gia thip nhat cia 3 bao gia Andritz,
Babcock&Wilcox va Tong cong ty lap may Viét Nam cho hé théng SOX.

- Gia thiét bi hé théng NOx: Tinh theo hiéu sut va cong suat, tham khao suat dau
tu ctia nha may nhiét dién Duyén Hai 1 c6 tinh truot gia dén thoi diém 1ap bao
cao.

- Gia thiét bi cai tao hé théng ESP: Tham khao gia thiét bi day chuyén 2 cia du 4n
NMNBD Pha Lai da thi cong va gia HD EPC cua cac du 4n Hai Phong, Viing Ang
1, Thai Binh 2, Vinh T4n 2, Nghi Son 1 va Thing Long c6 tinh truot gia dén thoi
diém lap béo cdo.

- Gi4 thiét bj hé théng thu hdi nhiét tham khao bao gia nha cung cap.

- Céc don gia thiét bi khac bao gém hé théng phong chay chira chay: tham khao
gia thi truong trong nudc.

- Chi phi lép dat, thi nghiém hi€u chinh, chi phi dao tao: udc tinh béng 15% chi phi
mua sam thiét bi, tham khao céc du an nang cép, cai tao hé théng khi thai cua cac
nha may nhiét di¢n.

Equipment costs

Equipment costs include: Costs of purchasing technological equipment (including

non-standard equipment requiring production and processing), transportation costs

from the purchase location to the construction site, warehousing and storage costs,
maintenance and preservation costs at the site, taxes and insurance fees for
construction equipment; installation, testing, and calibration costs.

- Price of SOx system equipment: Refer to the lowest price from the three quotations of

Andritz, Babcock & Wilcox, and Vietnam Machinery Installation Corporation for the

SOx system.

- Price of NOx system equipment: Calculated based on efficiency and capacity,

referencing the investment cost of Duyen Hai 1 thermal power plant, taking into

account inflation up to the time of report preparation.

- Price of ESP system upgrade equipment: Referencing the price of equipment for line

2 of the Pha Lai thermal power plant project already constructed and the EPC

contract prices of the Hai Phong, Vung Ang 1, Thai Binh 2, Vinh Tan 2, Nghi Son 1,

and Thang Long projects, taking into account inflation up to the time of report

preparation.
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- Price of heat recovery system equipment: Referencing supplier quotations.
- Unit prices of other equipment including fire protection systems: Referencing
domestic market prices.
- Installation, testing, calibration, and training costs: Estimated at 15% of equipment
purchase costs, referencing projects to upgrade and renovate flue gas systems of
thermal power plants.
Chi phi quan ly du an
Chi phi quan 1y dy 4n bao gdm: Chi phi dé t6 chirc thyc hién cac cong viée quan

1y du an tir giai doan chuén bi duy 4n, thuc hién dy an va két thac dy an.

Gia tri chi phi QLDA dugc tinh toan theo dinh mure tai Phu luc VIII- Thong tu )
12/2021/TT-BXD ngay 31/8/2021 ciia Bo6 Xay dung vé viéc cong bdé Pinh muc chi phi

quan 1y du 4n va tu van dau tu xdy dung cong trinh.
Project Management Costs

Project management costs include: Costs for organizing and carrying out project
management tasks from the project preparation phase, project implementation phase,
and project completion phase.

The value of project management costs is calculated according to the norms in

Appendix VIII - Circular No. 12/2021/TT-BXD dated August 31, 2021, of the Ministry

of Construction on the announcement of norms for project management costs and

investment consulting for construction works.
Chi phi tw V?in’ ’ )

- Chi phi tu van 1ap dy 4n nang cap hé thong xt 1y khi thai NMND Quang Ninh va
Chi phi tu van 1ap bao cdo diéu chinh bao cdo NCKT cin ctr theo hop dong da ky
gitra Vién Nang luong va CTCP Nhiét dién Quang Ninh.

- Chi phi thdm tra bao cdo NCKT va TKCS dy an nang cap hé thong xir 1y khi thai
NMNBP Quang Ninh va Chi phi tu van thim tra diéu chinh BCNCKT/TKCS lap
bo c4o tham tra cin cir theo hop dong di ky.

- Chi phi tham tra Bao cdo diéu chinh bao cao NCKT va thiét ké co s& du an ning
cAp hé théng xtr Iy khi thai NMND Quang Ninh duoc xac dinh cin ct theo
Thong tu s6 11/2021/TT-BXD ngay 31/8/2021 ctia B6 Xay dung huéng dan mot
s6 noi dung xac dinh va quan 1y chi phi dau tu xay dung.

- Chi phi thiét ké k¥ thuat va du toan, chi phi thim tra thiét ké k¥ thuat va tham tra
du toan.

- Chi phi lap Thiét ké ban v& thi cong, chi phi tham tra Thiét ké Ban v& thi cong
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- Chi phi lap hd so moi thiu, danh gia hd so du thau thi cong xay dung, chi phi lap
h6 so moi thau, danh gia hd so du thau mua sim thiét bi, chi phi giam sat thi
cong xay dung, va chi phi giam sat 1ap dat thiét bj dugc tinh theo Phu luc VIII-
Thong tu s6 12/2021/TT-BXD ngay 31/8/2021 vé dinh mic chi phi quan 1y dy
an va tu van dau tu xay dung.

- Chi phi dich tai liéu hd so moi thau, danh giad ho so dy thau va chi phi thyuc hién
cac cong viée tu van khéc...

Consulting Costs

- Consulting costs for preparing the project to upgrade the flue gas treatment system

of Quang Ninh Thermal Power Plant and consulting costs for preparing the revised

feasibility study report based on the contract signed between the Institute of Energy
and Quang Ninh Thermal Power Joint Stock Company.

- Costs for reviewing the feasibility study report and Facility design of the project to

upgrade the flue gas treatment system of Quang Ninh Thermal Power Plant and

consulting costs for reviewing the revised feasibility study report/Facility design
report based on the signed contract.

- The cost of reviewing the revised feasibility study report and Facility design for the

Quang Ninh Thermal Power Plant's flue gas treatment system upgrade project is

determined based on Circular No. 11/2021/TT-BXD dated August 31, 2021, of the

Ministry of Construction guiding some contents on determining and managing

construction investment costs.

- Costs for technical design and cost estimates, and costs for reviewing technical

design and cost estimates.

- Costs for preparing construction drawings and costs for reviewing construction

drawings.

- Costs for preparing tender documents, evaluating bids for construction, preparing

tender documents, evaluating bids for equipment procurement, construction

supervision costs, and equipment installation supervision costs are calculated

according to Appendix VIII of Circular No. 12/2021/TT-BXD dated August 31, 2021,

on the cost norms for project management and construction investment consulting. -

Costs for translating tender documents, evaluating tender submissions, and other

consulting services...

Chi phi khac
Chi phi khac bao gom:

- Lai vay trong thoi gian xay dung: duoc tinh tham khao Thong tur s6 12/2025/TT-
BCT ngay 1/2/2025 quy dinh phuong phap xac dinh gid dich vu phat dién,
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nguyén tac tinh gia dién dé thuc hién du an dién luc, noi dung chinh cta hop
d6ng mua ban dién .

- Phi bao hiém cong trinh, chi phi vé sinh trong qua trinh xay dung, chi phi bao vé,
an ninh cong trinh, chi phi nghiém thu chat lugng cong trinh: ude tinh trén co s
tham khdo cac du an tuong ty.

- Chi phi tham tra, phé duyét quyét toan, chi phi kiém toan doc 1ap: dugc tinh theo
Nghi dinh s6 99/2021/ND-CP ngay 11/11/2021 ctia Chinh phu quy dinh vé& quan
Iy, thanh toan, quyét toan dy an sir dung von dau tu cong.

- L¢ phi tham dinh du 4n dau tu: duoc tinh toan cin ci theo Thong tu )
209/2016/TT-BTC ngay 10/11/2016 quy dinh mirc thu, ché do thu, ndp; quan Iy
va str dung phi thim dinh du 4n dau tu xay dyng, phi thim dinh thiét ké co so.

- Chi phi tham duyét phong chdy chita chay: dugc tinh toan cin cir theo Thong tu
s6 150/2014/TT-BTC ngay 10/10/2014 quy dinh mirc thu, ché d6 thu, ndp, quan
Iy va str dung phi thim dinh duyét thiét ké vé phong chay va chita chay.

- Chi phi chay thir: dugce tinh toan chi tiét dua trén tiéu hao nguyén, vat li¢u; nhan
cbng va céc chi phi khac.

- Mot sb chi phi khéac dugc udce tinh theo du toan.

Other Costs

Other costs include:

- Interest on loans during the construction period: calculated based on Circular No.

12/2025/TT-BCT dated February 1, 2025, regulating the method for determining

electricity generation service prices, principles for calculating electricity prices for
power projects, and the main contents of the power purchase agreement.

- Construction insurance fees, cleaning costs during construction, security and

protection costs for the construction site, and quality acceptance costs: estimated

based on similar projects.

- Verification and approval costs

- Settlement and independent audit costs: calculated according to Government Decree

No. 99/2021/ND-CP dated November 11, 2021, regulating the management, payment,

and settlement of projects using public investment capital.

- Investment project appraisal fees: calculated based on Circular No. 209/2016/TT-

BTC dated November 10, 2016, regulating the collection rates, collection and payment

procedures; management and use of fees for appraising construction investment

projects and fees for appraising Facility design.

- Fire safety approval costs: calculated based on Circular No. 150/2014/TT-BTC

dated October 10, 2014, regulating the collection rates, collection and payment

procedures, management and use of fees for appraising fire safety designs.
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- Trial run costs: calculated in detail based on the consumption of raw materials and
supplies. Labor and other costs.
- Some other costs are estimated according to the budget.
Chi phi du phong
Chi phi du phong, bao gom: Chi phi du phong cho khdi luong cong viéc phat

sinh va chi phi du phong cho yéu tb truot gia trong thoi gian thue hién dy 4n.

- Chi phi dy phong cho khdi lugng cong viéc phat sinh duge tinh bang 5% cua
téng cac chi phi sau: chi phi xay dung, chi phi thiét bi, chi phi quan 1y dy 4n, chi
phi tu van, va chi phi khac.

- Chi phi du phong cho yéu to trugt gia trong thoi gian thuc hién du an duoc tinh
theo Thong tu s6 11/2021/TT-BXD ngay 31/8/2021 ciia B4 Xay dung hudng dan
mot s6 ndi dung xac dinh va quan 1y chi phi dau tu xdy dung va chi so gia tinh
Quang Ninh tir nam 2020-2024.

TVTT danh gia co cdu téng mic dau tu 13 phu hop véi huéng dan hién nay vé

lap TMDT xdy dung cong trinh.
Contingency Costs

Contingency costs include: Contingency costs for unforeseen work volume and
contingency costs for price fluctuations during the project implementation period.

- Contingency costs for unforeseen work volume are calculated as 5% of the total
of the following costs: construction costs, equipment costs, project management costs,
consulting costs, and other costs.

- Contingency costs for price fluctuations during the project implementation
period are calculated according to Circular No. 11/2021/TT-BXD dated August 31,
2021 of the Ministry of Construction guiding some contents on determining and
managing construction investment costs and price index of Quang Ninh province from
2020-2024.

The TVTT assesses that the structure of the total investment is consistent with
current guidelines on preparing investment budgets for construction projects.

8.3. Kiém tra sy phu hop trong viéc 4p dung, vin dung dinh mirc, don gia
va ché d chinh sach lién quan trong cong tic lip va quan ly chi phi dau tw xay
dung

Téng mirc dau tu dd dugc 1ap dwa trén Thong tuw 11/2021 va 12/2021/TT-BXD

N
A

ngay 31 thang 8 nam 2021 vé “Huéng dan mdt s6 ndi dung xac dinh va quan 1y chi phi
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dau tu xay dung”, thong tu 14/2023/TT-BXD ngay 29/12/2023 vé sira d6i bd sung mot
s6 diéu cua thong tu 11/2021. Piéu nay 1a phu hop.

8.3. Checking the appropriateness in the application and utilization of norms, unit
prices, and related policies in the preparation and management of construction
investment costs

The total investment cost has been determined based on Circular 11/2021 and
12/2021/TT-BXD dated August 31, 2021, on "Guidelines on some contents for
determining and managing construction investment costs,” and Circular 14/2023/TT-
BXD dated December 29, 2023, amending and supplementing some articles of
Circular 11/2021. This is appropriate.

8.4. Kiém tra sy phit hop khdi lwong cong viéc trong tong mirc dau tw

Chi phi xay dung duoc tinh todn dya trén khdi luong boc tir ban vé thiét ké co so.

Gia thiét bi h¢ théng SOx: Tham khéo gia chao thau cua cac nha thau cho dy 4n
NOx, SOx nhiét dién Hai Phong.

m khdo gia chao thau cta cac nha thiu cho dy 4n NOx, SOx nhiét dién Hai
Phong.

Gi4 thiét bj hé théng NOx: Tinh theo hiéu suat va cong suét, tham khao suit dau
tu ctia nha may nhiét dién Duyén Hai 1 ¢6 tinh truot gia dén thoi diém 1ap bao céo.

Gia thiét bi cai tao hé théng ESP: Tham khao gia thiét bi day chuyén 2 cta du 4n
NMNBP Pha Lai da thi cong va gia HD EPC cia cac dy an Hai Phong, Viing Ang 1,
Thai Binh 2, Vinh Tan 2, Nghi Son 1 va Thing Long c6 tinh trugt gia dén thoi diém
1ap bao céo

Gia thiét bi hé thong thu hdi nhiét tham khao bao gia nha cung cap.

Gia thiét bi may bién tin tham khao dy an dau tu may bién tan cho quat khoi,
quat gié Nghi Son 1 da phé duy¢t.

Gia thiét bi bo sdy khoi GGH tham khao béo gia nha cung cép.

Céc don gia thiét bi khac bao gém hé thong phong chay chita chay: tham khao
gia thi trudng trong nudc.

TVTK da thuc hién dua trén Thong tu 13/2021/TT-BXD ngay 31 thdng 8 nam
2021 “huéng dan phuwong phap xac dinh cac chi tiéu kinh té ky thuat va do boc khobi
luong cong trinh” va thong tu 01/2025/TT-BXD ngay 22/1/2025 vé viée stra d6i va bo
sung mot s6 diéu ciia Thong tur 13/2021/TT-BXD 1a phu hop.

8.4. Checking the Appropriateness of Work Volume in the Total Investment
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Construction costs are calculated based on the quantities extracted from the Facility
design drawings.

SOx system equipment price: Refer to the bid prices of contractors for the NOx and
SOx projects of the Hai Phong thermal power plant.

NOx system equipment price: Calculated based on efficiency and capacity, refer to the
investment cost of the Duyen Hai 1 thermal power plant, taking into account inflation
up to the time of report preparation.

ESP system upgrade equipment price: Refer to the price of equipment for line 2 of the
Pha Lai thermal power plant project already constructed and the EPC contract price
of the Hai Phong, Vung Ang 1, Thai Binh 2, Vinh Tan 2, Nghi Son 1, and Thang Long
projects, taking into account inflation up to the time of report preparation.

Heat recovery system equipment price: Refer to supplier quotations.

Inverter equipment price: Refer to the approved investment project for inverters for
smoke and blower fans at Nghi Son 1.

The price of the GGH smoke drying equipment is based on the supplier's quotation.

Other equipment prices, including fire protection systems, are based on domestic
market prices.

The design was carried out based on Circular 13/2021/TT-BXD dated August 31,
2021, "Guidelines on methods for determining economic and technical indicators and
quantity surveying of construction works" and Circular 01/2025/TT-BXD dated
January 22, 2025, amending and supplementing some provisions of Circular
13/2021/TT-BXD, which is appropriate.

8.5. Kiém tra tinh ding din, hop 1y ciia ndi dung chi phi trong tong mirc
dau tu

Tong muc dau tu dd dugc lap dya trén Thong tu 11/2021 va 12/2021/TT-BXD
ngay 31 thang 8 nam 2021 vé “Huéng dan mot s6 ndi dung xac dinh va quan 1y chi phi
dau tu xdy dung” va théng tu 14/2023/TT-BXD ngay 29/2/2023 va thong tu
01/2025/BXD ngay 22/1/2025 vé sira d6i bo sung mot s6 dicu cia thong tu 11 va
13/2021/TT-BXD. Diéu nay la phu hop.

8.5. Checking the accuracy and reasonableness of cost content in the total
investment amount

The total investment amount has been prepared based on Circular 11/2021 and
12/2021/TT-BXD dated August 31, 2021 on “Guidelines on some contents for

89



determining and managing construction investment costs” and Circular 14/2023/TT-
BXD dated February 29, 2023 and Circular 01/2025/BXD dated January 22, 2025
amending and supplementing some articles of Circular 11 and 13/2021/TT-BXD. This

IS appropriate.

8.6. Gia tri tong mirc diu tw sau thim tra

Gi4 tri tong mirc dau tu cua du an nhu sau:

Gia tri TMDT sau Gia tri TMDT sau AL o1a
tham tra phién ban tham tra phién ban Chenhvlgch
TT | Hang muc T5/2025 T5/2026 i
(bao gom VAT) (bao gom VAT)
1 g;r']g phi  xay 151.482.511.206 164.161.467.329 12.678.956.123
2| Chi phi thiét bi 2510.188.110.183 3.217.510.643.550 698.322.533.367
3 dClTlér?hl quan ly 20.394.212.018 23.962.268.925 3.568.056.907
4 | Chi phi tu van 24.591.614.029 28.858.236.767 4.266.622.738
5 | Chi phi khac 166.150.430.029 145478.970.755 -20.671.459.274
g |G phidul e 02708417 219.217.090.853 -57.566.707.564
phong
;I'l:ng mire dau | 500 590 675.882 3.799.188.678.178 640.598.002.296

- Chi phi xay dung: ting 12,678 ty dong. Nguyén nhan: cap nhat lai gia vat liéu
xay dung gia thép ¢ phan hé thong cot d& ting. B sung thém hang muyc ti bién tan
(container).

- Chi phi thiét bi: ting 698,32 ty dong. Nguyén nhan: cip nhat ty gia, bo sung
mot sb thiét bi con thiéu so voi phién ban thang 4/2026 nhu ti bién tan, bo siy khoi
GGH. Hiéu chinh céac diém chua phu hop vé ung dung, cach s dung dinh muc, don

gia, khoi lugng cong viée, tinh ding dan ctia ndi dung chi phi.

- Chi phi quan 1y dy an: ting 3,56 ty dong. Nguyén nhan: do thay d6i chi phi
xay dung va thiét bi.

- Chi phi tu vin dau tu xay dung: ting 4,266 ty dong. Nguyén nhan: do thay ddi
chi phi x4y dung va thiét bi va hiéu chinh lai mot sé chi phi chua phu hop véi viée ap
dung dinh mtec.

- Chi phi khac: giam 20,671 ty dong. Nguyén nhan: do thay d6i chi phi xdy
dung va thiét bi. Hiéu chinh lai 13i vay do thoi gian thi cong giam.

- Chi phi du phong: giam 57,566 ty dong. Nguyén nhan: do thay di chi phi xay
dung va thiét bi. Khong tinh chi phi du phong truot gia do thoi gian thi céng dudi 1 ndm.
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8.6. Total Investment Value After Verification

The total investment value of the project is as follows:

Total Investment Value
Total Investment Value o Diff +
o | 1 After Verification (May | After Verification (March | Ifference, (+)
- em 2025 Version) - | 2026 Version) (including Dncrease )
. . ecrease
(including VAT) VAT)
1 Construction Costs 151.482.511.206 164.161.467.329 12.678.956.123
2 Equipment Costs 2.519.188.110.183 3.217.591.409.575 698.403.299.392
Project
3 Management Costs 20.394.212.018 23.962.268.925 3.568.056.907
4 Consulting fees 24.591.614.029 28.858.236.767 4.266.622.738
5 Other costs 166.150.430.029 147.042.016.110 -19.108.413.919
6 Contingency costs 276.783.798.417 271.456.394.187 -5.327.404.230
Total investment 3.158.590.675.882 3.853.071.792.893 694.481.117.011
- Construction costs: increased by VND 12.678 billion. Reasons: Updated

construction material prices, steel prices in the supporting column system increased.
Added the item of inverter cabinets (container).

- Equipment costs: increased by VND 698.32 billion. Reasons: Updated exchange
rates, added some missing equipment compared to the March 2026 version such as
inverter cabinets, GGH smoke dryers. Adjusted points that were inconsistent in
application, usage of norms, unit prices, work volume, and accuracy of cost content.

- Project management costs: increased by VND 3.56 billion. Reasons: due to changes
in construction and equipment costs.

- Construction investment consulting costs: increased by VND 4.266 billion. Reasons:
due to changes in construction and equipment costs and adjustment of some costs that
were inconsistent with the application of norms.

- Other costs: decreased by VND 20.671 billion. Reasons: due to changes in
construction and equipment costs. Adjustment of loan interest due to reduced
construction time.

- Contingency costs: reduced by VND 57.566 billion. Reason: due to changes in
construction and equipment costs. Adjustment of construction time.

9. Panh gia tién do thue hién dy an

Tién d6 thuc hién du 4n (phwong 4n dé xuit) duoc bién ché tai muc 2.2 chuong
2 va muc 3.6.5 cua Chuong 3 trong BCNCKT va muc 5.3.7 cia Chuong 5 trong

TKCS. Qua ra soat phién ban thang 05/2026, tién d6 di dwoc diéu chinh Thyc hién
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thiét ké, mua sam, thi cong, lap dat, chay thir, nghiém thu tir Quy II-1V/2026 sang Quy
111/2026-111/2027. Nhu vay, tién do thuc hién chua phu hop véi vt chi dao cua EVN
tai vin ban s6 1613/EVN-DTXD ngay 23/3/2026.

Cian ctr bién ban hoi nghi tién d4u thau lan 2 giita cac EVN, EVNGENCOI,
Cong ty cd phan Nhiét dién Quang Ninh, tu van 1ap HSMT Vién Ning Lugng va 08
nha thau/ don vi ngay 14/05/2026, vé tién do, 04 Nha thau ¥ kién tién do thi cong: La
qua ngan, khong kha thi, d& nghi Chu dau tu xem xét lai vi mot s6 thiét bi c6 thoi gian
ché tao va giao hang lau do van chuyén tir nudc ngoai vé. Pé xuat tong thoi gian thuc
hién goi thau tir 14 - 18 thang (trong d6 thoi gian nging to6 may dé dau ndi thiét bi
dugc phan chia thanh hai giai doan: giai doan dau cho 2 t6 may, giai doan sau cho 2 t6
may con lai). Chu dau tu nhan thiy yéu cu vé thoi gian thuc hién géi thau duoc rat
nhiéu nha thau quan tam, y kién 14 qua ngan, 1a mot rao can rat 1on khién cac nha thau
chua thue sy tham gia géi thau. Chu dau tu yéu cau thoi gian thuc hién goéi thau trong
HSMT theo chi dao cua cip thAm quyén, phai hoan thanh va dua vao sir dung trudc
31/12/2026. Véi yéu cau cua cac Nha thau, Cha dau tu s& béo cdo cip co thim quyén

xem xét diéu chinh tién d6 thue hién géi thau voi thoi gian hop 1y trong HSMT néu cé.

TVTT nhan thdy dé xuat kéo dai thoi gian thuc hién goéi thau 1én khoang 14-18
thang cta cic nha thau/don vi, dong thoi két hop phén chia thoi gian ngimg to may dé
thuc hién dau ndi thiét b theo tung giai doan 1a c6 co s¢ thuc té, phu hop véi dac diém
cung cap thiét bi nhap khau, cong tac thi cong lap dit. P6i voi ndi dung diéu chinh tién
d6 thuc hién goi thau/dy 4n, kinh dé nghi Chu dau tu tiép tuc hoan thién hd so phéap 1y
lien quan khi trién khai cac budc tiép theo.

9. Project Implementation Progress Assessment

The project implementation schedule (proposed option) is described in Section
2.2 of Chapter 2 and Section 3.6.5 of Chapter 3 of the Feasibility Study Report (FSR),
and in Section 5.3.7 of Chapter 5 of the Basic Design. A review of the May 2026
revision indicates that the schedule for engineering, procurement, construction,
installation, commissioning, and acceptance has been revised from Quarter Il-
1V/2026 to Quarter 111/2026-111/2027. Therefore, the proposed project implementation
schedule does not comply with the schedule requirement and direction provided by
EVN in Official Letter No. 1613/EVN-DTXD dated 23 March 2026.

According to the Minutes of the Second Pre-Bid Conference held on 14 May
2026 among EVN, EVNGENCO1, Quang Ninh Thermal Power Joint Stock Company,
the bidding document consultant (Energy Institute), and eight (08) contractors/entities,
four (04) contractors commented that the proposed implementation schedule is
excessively short and impractical. They requested the Employer to reconsider the
schedule, as several major equipment items require long manufacturing and delivery
periods due to overseas procurement and transportation. The contractors proposed
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that the overall contract implementation period should be extended to between 14 and
18 months. In particular, the outage period required for equipment tie-in works should
be divided into two phases, with the first phase covering two generating units and the
second phase covering the remaining two units. The Owner recognizes that the
contract implementation period is a matter of significant concern to many contractors.
The feedback received indicates that the current schedule is overly compressed and
constitutes a substantial barrier to broader contractor participation in the bidding
process. However, the implementation period specified in the Bidding Documents has
been established in accordance with the direction of the competent authority,
requiring the project to be completed, commissioned, and put into operation before 31
December 2026. In response to the contractors’ comments and proposals, the
Employer will report to the competent authority for consideration of a possible
adjustment to the contract implementation schedule and, where approved, will revise
the implementation period in the Bidding Documents to a more reasonable timeframe.

10. Kha ning huy déng von theo tién @9, phan tich rii ro, hiéu qua tai
chinh va hiéu qua kinh té - xi hdi cia du an

10.1. Céc thong sé dau vao:

- Céc thong s vé k¥ thuat trong tinh toan hiéu qua dau tu phu hop véi thiét ké co

s& cua Du an.

- Cac thong s6 vé kinh té - tai chinh phii hop vé6i cac quy dinh hién hanh.

10.2. Vé gia ban dién phan ting thém (mirc thu hdi qua gia ban dién):

TVTK dang tinh gia FC 1a 81,42 d/kWh, gid van hanh bdo dudng ¢6 dinh 1a
15,69 ¢/kWh, gia bién doi 1a 72,33 d/kWh. Nhu vay, tong gia ban dién phan ting
thém 1a 169,44 &/kWh. Phuong phap tinh toan vé da theo dung cac thong tu huéng dan
hién hanh. Céac ¥ kién cua TVTT di duoc TVTK hiéu chinh trong hd so phién ban
thang 05/2026.

10.3. Panh gi hiéu qua kinh té - xa hdi:

O muc 8.2 — chuong 8 thuoc BCNCKT du an, TVTK da néu duoc l¢i ich vé mit
moi truong va xa hdi do du an mang lai.

O muc 8.3.2 — chuong 8 thuoc BCNCKT dy an, TVTK da néu duoc loi ich vé
mit kinh té - x3 hoi ma dy an s& mang lai ¢ giai doan 1ap bao cdo nay.

10.4. Panh gia tai chinh:

O muc 8.3.3 — chuong 8 thugc BCNCKT dy an, TVTK di néu dugc muc dich
clia phan tich tai chinh & giai doan 1ap bao c4o nay, ciing nhu cho thay dé du 4n kha thi
v6i FIRR = 11,00% thi mirc thu hoi qua gia ban dién ting thém 1a 169,44 VND/kWh
tuong duong 0,64 Uscent/kWh thi du &n kha thi véi céc chi tiéu dap Umng nhu sau:
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FIRR=11,00%>if = 7,48%, loi nhuin thuan NPV= 156.800 triéu dong > 0 va
B/C=1,07> 1.

Céc ¥ kién cua TVTT da duoc TVTK giai trinh 1am 1 va hiéu chinh trong ho so
phién ban thang 05/2026.
10. Capital mobilization capacity according to the progress, risk analysis, financial
efficiency and socio-economic efficiency of the project
10.1. Input parameters:
- Technical parameters in investment efficiency calculations are consistent with the
Project's Facility design.
- Economic and financial parameters comply with current regulations.
10.2. Regarding the additional electricity selling price (recovery through electricity
selling price):
The Design Consultant is currently calculating the FC price at VND 81,42 dong/kWh,
the fixed operation and maintenance price at VND 15.69/kWh, and the variable price
at VND 72.33/kWh. Thus, the total additional electricity selling price is VND 169.44
dong/kWh. The calculation method has followed the current guiding circulars. The
Design Consultant's comments have been revised by the Design Consultant in the
May2026 version of the document.
10.3. Economic and Social Effectiveness Assessment:
In section 8.2 — chapter 8 of the project's Feasibility Study Report, the design
consultant has stated the environmental and social benefits brought about by the
project.
In section 8.3.2 — chapter 8 of the project's Feasibility Study Report, the design
consultant has stated the economic and social benefits that the project will bring at
this reporting stage.
10.4. Financial Assessment:
In section 8.3.3 — chapter 8 of the project's Feasibility Study Report, the design
consultant has stated the purpose of financial analysis at this reporting stage, also...
As shown, for the project to be feasible with FIRR = 11.00%, the recovery through the
increased electricity selling price is VND 169.44/kWh, equivalent to 0.64 US
cents/kWh. The project is feasible with the following criteria met: FIRR = 11.00% > if
= 7.48%, Net Profit NPV = VND 156,800 million > 0, and B/C = 1.07 > 1.
The comments of the Technical Consultant have been clarified and revised by the
Design Consultant in the May 2026 version of the document.
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VI. KET LUAN VA KIEN NGHI

Ngay 30/12/2024 Bo Tai nguyén va Moi truong da ban hanh thong tu sb
45/2024/TT-BTNMT Ban hanh quy chuan k¥ thuat qudc gia vé khi thai cong nghiép
(QCVN 19:2024/BTNMT). Cin ctr theo khoan 1, Diéu 3 cia thong tu nay quy dinh
“Co s¢ da di vao vdn hanh, dw dn dau te dd c6 quyét dinh phé duyét két qua tham
dinh bdo cdo danh gid tic dong méi truong hodc dd dwoe co quan nha nudée cé tham
quyén tiép nhan hé so dday di, hop 1é dé nghi tham dinh bdo cdo danh gid tic déng
méi truong, cdp gidy phép méi truong hodc dang ky méi trieong (sau ddy goi chung la
dy an dau te dang trién khai) trieée ngay Thong tw nay cé hiéu lyc thi hanh dwoc tiép
tuc dp dung quy chudn ky thudt méi truong qudc gia vé khi thdi theo loai hinh sdn
xudt, kinh doanh, dich vu twong g va quy dinh ciia chinh quyén dia phwong (bao
gom ca quy chudn ky thudt méi truong dia phieong vé khi thai) cho dén hét ngay 31
thang 12 nam 2031

Khoan 2, Piéu 4 quy dinh “Ké tir ngay 01 thang 01 nam 2032, cdc truong hop
quy dinh tai khoan 1 Piéu 3 Théng tw nay phdi ddp iing yéu cau quy dinh tai QCVN
19:2024/BTNMT, trir trwong hop Uy ban nhdn dan cdp tinh ban hanh 19 trinh thie
hién sém hon.” Nhu vay theo quy dinh trén, ké tir ngay 01/01/2032 Nha may nhiét
dién Quang Ninh bit budc phai tuan theo cac gidi han vé nong do cac chat phat thai
theo QCVN 19:2024/BTNMT. Do d6, Du an nang cap, cai tao hé thong xtr 1y khi thai
NMNBD Quang Ninh 13 can thiét.

Céc gia tri gidi han vé nong do cac chat phat thai cia NMND Quang Ninh xac
dinh theo QCVN 19:2024/BTNMT nhu sau:

- Nong db bui (tai 6% 02) < 20 mg/Nm3
- Nong dd NOx (tai 6% 02) < 120 mg/Nm3
- Nong dd SO2 (tai 6% 02) < 120 mg/Nm3

Trong ho so béo céo, TVTK da dua ra cac giai phap cai tao, nang cap va lap méi
cac hé théng sau:

ESP: Cai tao va nang cap hé thong loc bui tinh dién (ESP) bang cac giai phap
gdm Thay thé 16 may bién ap hién tai bang 16 may bién ap xung/mdy bién ap chinh
lwu cao tdn, may bién ap xung co dién ap xung dinh muc 80 kV, dién 4p dinh 140kV
cho 1 t6 may; Thay thé toan bo cac day dién cuc phong cua ESP bang dién cuc phong
c6 dang thanh gai cho 3 truong dau (12 ddy) va day xodn cho 01 truong (4 ddy) cudi;
Thay thé toan bo cac tAm dién cuc thu ctia ESP bé“mg cac di¢n cuc thu nay co két cau
dang tdm loai chir ¥ duoc lam bang thép SPCC can u ngudi, ngdm dau (ASTM 366 )

va day >1,25 mm; Thay md&i cac bo cach dién cua loc bui tinh di¢n; Thiét ké, cai tao
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moi hé théng bua go rung rii bui cta cac dién cuc thu va dién cuc phong; Thay thé vo
loc bui, hé théng chia khoi dau vao; nang cép hé théng diéu khién loc bui tinh
dién...Trong ho so ciing dé cap dén cac giai phap k¥ thuat bd sung dé dam bao néng do
bui dau ra cta loc bui nhd hon 20mg/Nm3 nhu giai phap lap dit thém truong thir 5
hodc giai phap lap dat bo thu hdi nhiét tai dau vao loc bui dé giam nhiét d6 khoi va
nang cao hi¢u suét khir bui.

SCR: Lép dat thém hé théng khir NOx bang ammoniac (SCR) cho cac 10 hoi cta
nha may, dau tu xdy dung méi cac cong trinh luu trit va cung cAp ammoniac cho céac
SCR cua céc 10 hoi.

FGD: Néng cép, cai tao hé thong thiét bi xir Iy SOx cho céc t6 may gdm céc giai
phép: Thay thé gian phun va voi phun; Lap méi khay phan phdi khoi; Lap méi vanh
chan khoi; Thay thé thiét bi khir 4m, thay thé bom tuin hoan FGD, quat suc 6 xy dé
dap tmg nhu ciu vé luu lugng.

Ngoai ra, trong bao cdo ciing dé xuat thay thé 02 quat khoi hién hitu cia mot to
may (mdi quat khoi co cong suat dat dong co 1.400kW) bang 02 quat khoi méi (mdi
quat khoi méi c6 cong suét dit ciia dong co khoang 1.800kW do quat da van hanh lau
ngay din dén mai mon, do ho gita cinh tinh va canh dong tang cao khong dap tng vé
luu luvong va khic phuc tré lIyc khi lép dat thém SCR.

Két qua dat duoc sau khi 4p dung cac giai phap nang cap, cai tao trén theo tinh
toan cla tu van thiét ké nhu sau:

- Nong d6 bui sau ESP (tai 6% 02) < 20 mg/Nm3.
- Nong dd NOx sau SCR (tai 6% 02) < 120 mg/Nm3
- Nong dd SO2 sau FGD (tai 6% 02) < 120 mg/Nm3

Véi két qua trén c6 thé thay rang, cac giai phap nang cép, cai tao FGD va lip méi
hé thong SCR 14 hop 1y va pht hop véi hién trang thuc té ciia nha may. Cac két qua vé
noéng do phat thai NOx va SOx ciia nha may sau khi 4p dung cac bién phap cai tao
nang cap dap mg yéu cau theo quy dinh trong QCVN 19:2024/BTNMT.

Déi v6i giai phap cai tao hé thdng loc bui tinh dién, TVTK d3 dua ra cac giai
phap thay thé cac bo phan thiét bi bén trong loc bui va vo loc bui véi né)ng do bui dau
ra ESP du6i 20mg/Nm3 va c6 bd sung cac giai phap nhu lip thém trudng thir 5 hodc
giam nhiét do khéi ddu vao ESP dé du phong cho nha may trong trudong hop hiéu suit
thiét bi sau nay suy giam hoac su ¢d thiét bi tu van tham tra danh giala hop ly.

Trong qua trinh tham tra, don vi tu van thiét ké da giai trinh va hiéu chinh bao
céo theo cac y kién ciia tw van tham tra. H5 so B4o cdo nghién ctru kha thi du diéu

kién dé trién khai cac budc tiép theo (ndi dung nay dugc quy dinh tai Mau sé 02, Phy
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luc I ban hanh kém theo Nghi dinh s6 175/2024/ND-CP ngay 30 thang 12 nim 2024
ctia Chinh phi1). Noi dung chi tiét qué trinh tham tra da duoc néu trong phu luc dinh
kém béo céo nay.

V1. CONCLUSIONS AND RECOMMENDATIONS

On December 30, 2024, the Ministry of Natural Resources and Environment issued
Circular No. 45/2024/TT-BTNMT promulgating the National Technical Standard on
Industrial Emissions (QCVN 19:2024/BTNMT). Based on Clause 1, Article 3 of this
Circular, it is stipulated that “Facilities that have commenced operation, investment
projects that have received approval for the results of the environmental impact
assessment report or have had their complete and valid dossiers for environmental
impact assessment report appraisal, environmental permits or environmental
registration (hereinafter referred to as ongoing investment projects) before the
effective date of this Circular shall continue to apply national environmental technical
standards on emissions according to the corresponding type of production, business,
and service and regulations of the local government (including local environmental

technical standards on emissions) until December 31, 2031.”

Clause 2, Article 4 stipulates that “From January 1, 2032, the cases specified in
Clause 1, Article 3 of this Circular must meet the requirements specified in the
National Technical Regulation on Emissions.” 19:2024/BTNMT, except in cases
where the Provincial People's Committee issues an earlier implementation roadmap.”
Therefore, according to the above regulation, from January 1, 2032, the Quang Ninh
Thermal Power Plant is required to comply with the limits on emission concentrations
according to QCVN 19:2024/BTNMT. Consequently, the project to upgrade and
renovate the Quang Ninh Thermal Power Plant's flue gas treatment system is
necessary.

The limit values for emission concentrations of the Quang Ninh Thermal Power Plant,
determined according to QCVN 19:2024/BTNMT, are as follows:

- Dust concentration (at 6% O2) <20 mg/Nm3
- NOx concentration (at 6% 02) <120 mg/Nm3
- SO2 concentration (at 6% 02) < 120 mg/Nm3

In the report, the design consultant proposed solutions for renovation, upgrading, and
new installation of the following systems:

ESP: Renovation and upgrading of the electrostatic precipitator (ESP) system with
solutions including replacing 16 existing transformers with 16 pulse
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transformers/high-frequency rectifier transformers, pulse transformers with a rated
pulse voltage of 80 kV and a peak voltage of 140 kV for each unit; The document
mentions replacing all discharge electrode wires of the ESP with spiked discharge
electrodes for the first three fields (12 rows) and twisted wires for the last field (4
rows); replacing all collector electrode plates of the ESP with plate-type collector
electrodes made of cold-annealed, oil-immersed SPCC steel (ASTM 366) with a
thickness of >1.25 mm; replacing the insulators of the electrostatic precipitator,
designing and upgrading the vibratory hammer system for shaking the dust from the
collector and discharge electrodes; replacing the dust filter housing and the inlet flue
gas distribution system; upgrading the electrostatic precipitator control system... The
document also mentions additional technical solutions to ensure the dust
concentration at the filter outlet is less than 20 mg/Nm3, such as installing a fifth field
or installing a heat recovery unit at the filter inlet to reduce flue gas temperature and
improve dust removal efficiency.

SCR: Install additional ammonia-based NOx removal (SCR) systems for the plant's
boilers, and invest in the construction of new ammonia storage and supply facilities
for the boiler SCRs.

FGD: Upgrade and renovate the SOx treatment equipment for the generating units,
including solutions such as: Replacing spray arms and nozzles; Installing new flue gas
distribution trays; Installing new flue gas baffles; Replacing dehumidifiers, replacing
FGD circulation pumps, and oxygen aeration fans to meet flow rate requirements.

Furthermore, the report also proposes replacing the two existing smoke fans of a 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) because the fans have been in
operation for a long time, leading to wear and tear, increased clearance between the
stationary and moving blades, and failure to meet flow requirements and overcome
resistance when installing additional SCRs.

The results achieved after applying the above upgrade and improvement solutions,
according to the design consultant's calculations, are as follows:

- Dust concentration after ESP (at 6% O2) <20 mg/Nm3.

- NOx concentration after SCR (at 6% O2) <120 mg/Nm3

- SO2 concentration after FGD (at 6% O2) < 120 mg/Nm3

With the above results, it can be seen that the upgrade and improvement solutions...

Creating a new FGD (Floating Grounding System) and installing a new SCR (Surface-
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Controlled Filter) system is reasonable and appropriate given the plant's current
situation. The results regarding NOx and SOx emission concentrations after
implementing the upgrade measures meet the requirements stipulated in QCVN
19:2024/BTNMT.

Regarding the electrostatic precipitator system upgrade solution, the design consultant
proposed replacing internal filter components and filter housings to achieve an ESP
(Electrostatic Precipitator) output dust concentration below 20 mg/Nm3. Additional
solutions such as installing a fifth field or reducing the ESP inlet flue gas temperature
were also proposed as a precaution for the plant in case of future equipment
performance degradation or equipment failure.

The review and evaluation were deemed reasonable.

During the review process, the design consulting unit explained and revised the report
according to the review consultant's comments. The Feasibility Study Report dossier is
eligible to proceed to the next steps (this is stipulated in Form No. 02, Appendix |
issued with Government Decree No. 175/2024/ND-CP dated December 30, 2024). The
detailed content of the review process is presented in the appendix attached to this
report.
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