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THUYET MINH PHUONG AN
~ PhinlI
THUYET MINH CHUNG

I. COSO PHAP LY LAP PHUONG AN:

Cin cir Quyét dinh s§ 905/QD-EVN ngay 17/6/2025 cta Tap doan Pién luc
Viét Nam vé viéc ban hanh Quy dinh vé c6ng tac Quan ly k¥ thuat trong Tap doan
Pién luc Viét Nam; Quyét dinh sé 197/QD-HPTV ngay 19/8/2025 ctia Téng cong ty
Pién luc mién Bic v& viéc ban hanh Quy dinh vé cong tic quan ly k¥ thuat trong Tong
cong ty Pién luc mién Béc;

Cin cr Quyét dinh sé 1603/QD-EVN ngay 18/11/2021 ctia Tap doan Pién luc
Viét Nam vé& viéc ban hanh Quy dinh hé théng diéu khién tram bién 4p 500kV, 220kV,
110kV trong T4p doan Pién luc quéc gia Viét Nam;

Cin cir c¢ong van s& 6100/EVNNPC-DT ngay 08/12/2022 ctia Tong cong ty
Pién luc mién Bic vé viéc thuc hién dinh huéng thiét ké cac TBA 110kV coa
EVNNPC;

Can cir cong van sb 1055/EVNNPC-KH ngay 10/3/2026 cta Téng cong ty Pién
luc mién Béc vé viéc théng qua hang muc SCL 110kV nim 2026 cho PC Thai
Nguyén;

Cin c hién trang thiét bi MBA T1 TBA 110kV Nho Quan 25MVA-
110/35/22kV Cdng ty Dién luc Ninh Binh.

Can c1r bién ban khao sat hién trang ngay 15/12/2025.

IL SU CAN THIET PHAI LAP PHUONG AN

Cén cu Quyet dinh sb 1845/QD-EVNNPC ngay 20/8/2025 cia Téng cong ty
Dién luc mién Béc vé viéc didu chuyén MBA thay thé, dim bao van hanh MBA T1
TBA 110kV Can Loc — tinh Ha Tinh trong d6 c6 giao cho Cong ty Dién luc Thai
Nguyén thuc hién van chuyén, 1ip dat t6 hop, loc diu, sta chita (néu c6) va dit MBA
tai b¢ TBA 110kV Thanh Binh dam bao ti€u chuén ky thuat van hanh, dong bd véi
tién do ciia du 4n “Puong ddy va TBA 110kV Thanh Binh, tinh Bic Kan™;

Céng ty Pién luc Thai Nguyén di phdi hop v6i Trung tim thi nghiém dién
mién Béc thuc hién thi nghiém thim kham chuyén sau MBA T1 TBA 110kV Nho
Quan 25MVA-110/35/22kV 1a tai san MBA ngoai luéi cia PCNB dén cho Cong ty
Dbién luc Thai Nguyén (PCTN) quan ly, sir dung dé 1ap dat TBA 110kV Thanh Binh
phuc vu du 4n “Dudng day va TBA 110kV Thanh Binh, tinh Bic Kan” tai Quyet dinh
s0 1845/Qb-EVNNPC ngay 20/8/2025 cua Téng cong ty Pién luc mién Bic vé viéc
diéu chuyén MBA thay thé, dam bao van hanh MBA T1 TBA 110kV Can Loc — tinh
Ha Tinh. Két qua

+ Tai Bién ban thr nghi€ém/Thi nghiém may bién ap luc sé 01-1564-
2025/NPCETC-CA co két luan: Hé s hap thu phép do Cao —Trung + Ha + Vo thap
hon 1,3, ty sb bién gifta cuén day cao va ha tlr nac 16 dén néc 19 d6 léch so v&i méc &
c4 3 pha 16n hon 0,5%, khong dat yéu cAu k¥ thuat. B6 chuyén nic 35kV bi ket khong
chuyén duoc nic. Cac hang muc d3 thir nghiém/thi nghiém khac dat yéu cau k¥ thuat




+ Tai Bién ban phan tich dép ung tin s6 quét may bién 4p luc sb 02-1564-
2025/NPCETC-CA c6 két luan: Két qua dap tmg tan s6 quét SFRA 1an nay 1a co sd
cho cac 14n phén tich tiép theo.

+ Tai Bién ban thu nghiém/Thi nghiém may bién 4ap luc sb 03-1564-
2025/NPCETC-CA co két luan: Céac 16p cach dién ran giita cudén diy Cao-Trung,
Trung-Ha bi nhim 4m (Cao-Trung: 2,7% , Trung-Ha: 2,7%).

+ Tai Bién ban thir nghiém/Thi nghiém may bién dong lip sin sb 04-1564-
2025/NPCETC-CA c¢6 két luan: Cac hang muc di thir nghiém/thi nghiém dat yéu cAu
k¥ thuat.

+ Tai Bién ban thtr nghiém/Thi nghiém may bién dong lip sin sb 05-1564-
2025/NPCETC-CA c6 két luan: Cac hang muc da thir nghiém/thi nghiém dat yéu cau
k¥ thuat.

+ Tai Bién ban thir nghiém/Thi nghiém may bién dong lip sin sb 06-1564-
2025/NPCETC-CA c¢6 két luan: Cac hang muc da thir nghiém/thi nghiém dat yéu ciu
k¥ thuat.

+ Tai Bién ban thir nghiém/Thi nghiém dong co dién s 07-1564-
2025/NPCETC-CA cb6 ket ludn: Dién tré cach dién dong co quat s6 1, 3, 6 thap hon
2MQ, khéng dat yéu cau k¥ thuat; Cac hang muc da thi nghiém khéc dat yéu cau k¥
thuat.

+ Tai Bién ban thir nghiém/Thi nghiém diu céch dién sb 08-1564-
2025/NPCETC-HOA c6 két luan: Cac hang muc di thir nghiém/thi nghiém dat yéu
céu k¥ thuat.

+ Tai Bién ban thir nghiém/Thi nghiém diu cich dién sé 09-1564-
2025/NPCETC-HOA c6 két luan: Céc hang muc dd thir nghiém/thi nghiém dat yéu
céu k¥ thuét.

+ Tai Bién ban thir nghiém/Thi nghiém khi hoa tan trong dau cach dién sb 10-
1564-2025/NPCETC-HOA c6 két luan: Két qua phan tich khi hoa tan trong ddu MBA
khéng phat hién bét thuong.

+ Tai Bién ban thir nghiém/Thi nghiém khi hoa tan trong dau cach dién s6 11-
1564-2025/NPCETC-HOA c6 két luan: Két qua phén tich khi hoa tan trong ddu OLTC
khong phét hién bat thuong.

-+ Tai Bién ban thir nghiém/Thi nghiém FURAN, METHANOL trong dau cach
dién sb 12-1564-2025/NPCETC-HOA c6 két luan: Két qua phan tich chi ra gidy cich
dién & trang thai phan hiy twong déi.

- Can cur hién trang thiét bi MBA T1 TBA 110kV Nho Quan 25MVA-
110/35/22kV Cong ty Dién luc Ninh Binh.

Véi yéu cau ngay cang cao vé dam bao do tin ciy cung cip dién cho phu tai,
viéc kiém tra phét hién kip thoi va dua ra cac bién phap khic phuc cac khiém khuyet [
thiét bi; déng thoi timg bude dép ung ti€u chi TBA 110kV khong ngudi truc va két n6i
voi trung tAm diéu khién tir xa viéc sta chira MBA Tl TBA 110kV Nho Quan
25MVA-110/35/22kV @ phuc vu nip diat déng dién van hanh tram 110kV Thanh
Binh la can thiét.
I11. Hién trang, théng sb ky thuit MBA 25MVA-115/38,5/23kV T1 tram 110kV
Nho Quan — Ninh Binh (MBA ngoai lré1i):

1. Thong sb co ban:

Nha ché tao: EEMP / Viét Nam




Nim san xuat: 2001 (Pua vao vin hanh lan du tai TBA 110kV Nho Quan nim
2002)

Cong suat: 25/25/2SMVA  Dién ap dinh muc: 115/38,5/23kV

S6 ché tao: 004333-07 T ddu day: Ynd11ynl2

Kiéu lam mat: Dau & Quat gi6 Téng trong luong: 60,5 tan (dau 16,7t)

Tiéu chuén ché tao: IEC 60076

2. Lich sir stra chira, van hanh:

- Nam 2024 MBA dugc stra chita mot sb hang muc bén ngoai va tai chd gém:

+ Thay thé role van phong nd, role hoi MBA T1

+ Thay thé dong hd bao mirc dau tai binh dau phu

+ Loc lai dau.

+ Thay céap nhi thi tir ti diéu khién tai chd MBA T1 vao ta PKX MBA T1.

- Qua trinh van hanh MBA chua dugc sira chita I6m lién quan dén thay thé cach
dién va quan lai cudn day lan nao.

- Qua trinh van hanh MBA T1 chu’a’xéy ra su cd, duoc thay dua ra khoi van
hanh tir T5/2025 theo du 4n ndng cong suat MBA T1 TBA 110kV Nho Quan, tinh
Ninh Binh.

3. Két qua thir nghiém gan nhat:

Théng 12 nam 2025, Céng ty TNHH MTV Thi nghiém dién mién Béc thuc hién
thir nghiém tham kham chuyén sdu dé lap phuong an stra chira. Két qua nhu sau:

- Hé s6 hép thu phép do Cao —Trung + Ha + Vo thép hon 1,3, ty s6 bién giira
cudn day cao va ha tir nac 16 dén nic 19 d6 1éch so v&i mac & ca 3 pha 16n hon 0,5%,
khong dat yéu cau k¥ thuét.

-Bo6 chuyén nic 35kV bi ket khong chuyén duoc néc.

- Céc 16p cach dién rin giita cuén day Cao-Trung, Trung-Ha bi nhiém 4m (Cao-
Trung: 2,7% , Trung-Ha: 2,7%).

- Phén tich ham lrong FURAN, METHANOL trong dau cach dién c6 két qua
chi ra gidy cach dién & trang théi phan huy twong doi.

- Céc hang muc thir nghiém khéc dat yéu cdu k¥ thuat.

Hién tai MBA d3 duoc dua ra khoi vi tri van hanh.

IV. NOI DUNG SUA CHUA
1. Théin vé, canh tan nhiét may bién ap:

- Xir 1y céc diém bi ri sét, cac diém bj do dau tai than, vo ti OLTC va canh tan
nhiét. Son chong ri, son mau than may, vé thi OLTC va canh tan nhiét.

- Lap méi gi4 d& thanh cai, sir d thanh céi phia 38,5k V.

- Lap méi sir 23kV, gian thanh cai phia 23kV va cc phu kién kém theo.

- Bao dudng su, ty st MBA con lai.

2. Hé thng quat mat MBA.

- Xtr ly dién tré cach dién dong co quat (toan bo) s6 1, 3, 6. Kiém tra, bao

dudng céc quat mat.
3. Ta diéu khién tai ch§ MBA:

- Thay ta diéu khién tai chd két hop dua cac dong ho nhiét do vao tu.

4. Cap nhi thi¢ ndi bj tai thin MBA:




. - Thay cac day déu néi ndi bo dam béo tiét dién theo tiéu chuin va c6 kha ning
chong cac yéu to bén ngoai tac dong nhu: thoi tict, dién tir trudng, dau, chdy, cén
trung,... Thay thé cac doan ong rudt ga bao vé cap nhi thir néi b MBA béng loai ong
méi cé kha néng chong han ri (Inox SUS 304).

5. Hé théng bu 16ng va gioing diu trén thin MBA.

- Thay thé cac bulong thép bi han gi bing loai ma kém nhiing néng.

- B6 sung bulong cac kep cuc .

- Thay thé toan b giodng cac mit bich MBA da lao hoa, hét kha ning dan héi
gay ri dau trén than mdy bang loai giodng moi dan hoi tot va chiu dau.

- Kiém tra va bao dudng, vé sinh, son lai, thay gioing, bu 1éng cii ctia hé théng
van canh.
6. Van giam 4p, thiét bi van phong nd, dong hd ...

- Kiém tra va bao dudng va bd sung nip che dé dam bao van hanh tin ciy.
7. Pong ho bio mirc ddu thiung diu MBA va by OLTC:

- Kim tra va bao dudng va bd sung nip che & dam bao vén hanh tin cay.
8. Binh hiit 4m ciia MBA va OLTC:

- Thay thé hat hat 4m ciia cac binh hut &m thing MBA va b OLTC.
9. B4 chuyén nic phia 35kV:

- Kiém tra va bao dudng dé dam bao van hanh.
10. Cudn day, mach tir.

- Rut rudt méy kiém tra.

- Quén lai tit ca cac bdi ddy céc phia 110/35/22kV ctia MBA bao gom cac cudn
diéu chinh, str dung lai day cii sau khi da thay thé bang boc lai cach dién giay mdi. Bo

sung dély dién tir méi do hao hut trong qua trinh thao d& quén lai va diéu chinh ty sb
bién hién dang bi léch.

- V& sinh, bao dudng sdy ning cao cach dién bién dong chan st.

- Bb sung ddng hé hién thi k§ thuét sb trong ti tir xa va ,bién dong do nhiét do
cudn déy céc phia 35kV va 22kV; Cai tao cac hdp chén sit d€ phu hop voi viée bo
sung cac bién dong méi; Bao dudng cac hdp dau day nhi thi.

- V& sinh bao dudng mach fir.

- Thay mai toan bd cach dién.

- Lap rép hoan thién lai may bién ap theo quy trinh.

11. Diu MBA.

- Loc lai di"i‘u cho MBA dé& cai thién Cl’}f'lt luong dau, ning cao cach dién, tach
tap chat va nudc dong thoi loai bo lang cén. Bo sung ddu méi cho phan hao hut dén du
muc van hanh.

12. B diéu ap c6 tai (OLTC):

- Kiérp tra,béo duﬁ’pg co cAu co khi, hé truyén dong, diéu khién, tin hiéu; kiém
tra vé sinh tiép di€m chuyén mach.

- Thay diu moi.

14. Thi nghiém:

- Thi nghiém céc hang muc cia MBA va OLTC trudc va sau khi stra chita.

15. Ti diéu khién xa ciia MBA:




- Kiém tra, bao dudng dé dam bao két ndi v&i t diéu khién tai chd (thay mai)
phit hop cho viée két ndi tram khéng ngui truc.
16. Cap nhi thit ti diéu khién tai chd MBA dau néi vao ti diéu khién xa MBA:

Nbi dung cong viée da duoc Téng cong ty giao cho Ban QLDA Phat trién Pién
luc trién khai thuc hién va Ban QLDA Phat trién Dién luc d3 c6 vin ban sb
3719/BDAPL-KT ngay 29/10/2025: Cung cép, kéo rai cap nhi thir tir ti diéu khién tai
chd MBA d4u ndi vao ti diéu khién xa MBA (ti diéu khién tai chd va ti diéu khién xa
MBA do PCTN cung cip va lap dit theo MBA).

Phan II

KHOI LUQNG VAT TU THI CONG VA PAC TiINH KY THUAT
I. Bang tong hop khoi lrong vit twr thi cong:

STT | Hang muc Do:n S0 Ghi chu
vi | lwgng
A MUA SAM
I Thiét bi nhat thir
L1 | Thiét bi phia 110kV
BA2 cép theo
Chéng sét van 110kV kém bd ghi sét, 1 pha du an: Puodng
1 (kem bd dém sét, kep cuc), day ndi dit, ddu | bo day va TBA
cbt va cac phu kién kém theo 110kV Thanh
Binh
BA2 cap theo
Chéng sét van 72kV, 1 pha (kem bd dém sét, du 4n: Puong
2 kep cuc), day ndi dét, dau cbt va cac phu kién | b day va TBA
kém theo 110kV Thanh
Binh
1.2 | Thiét bi phia 35kV
Cung cap, lap dat chong sét van 35kV tai cac ?A2 ,thuc, hl@l}
ai van ban sb
1 déu cuc trung thé MBA (kem bd dém sét, kep b6 3719/BDAPL.-
cuc), day nbi dit, dau cdt va cac phu kién KT ngiy
kém theo (cho CSV 35kV) 29/10/2025
Pa c¢6 (theo
2 | Gian thanh ci bing ddng 38,5kV bo rfsgn;’an :g‘j;
18/9/2025)
Khoi  luong
3 | Gia do thanh cai, sir d& thanh céi bd o f;lr;fé
VIII
1.3 | Thiét bi phia 22kV
Cung cip, lap dat chéng sét van 22kV tai cac i?i;;icégl@sg
1 dAu cuc trung thé MBA (kém b6 dém sét, kep b6 3719/BDAPL-
CL:IC) day ndi dat, ddu cbt va cac phu kién : KT e
kém theo (cho CSV 22kV) 29/10/2025
2 Sir 23kV va cac phu kién kém theo bd Khdi lugng




vat tu chi tiét
dé néu tai muc
VIII

Khbi lugng
3 | Gian thanh céi 23kV b g I £ LK
da néu tai muc
VIII
Khoi  lugng
4 | Gi4d6 thanh c4i, si 46 thanh c4i bo Vi ik ¢ln Hint
da néu tai muc
S : i VIII
Il | Ta diéu khién may bién 4p
Tu diéu khién tai chd MBA
(Tron bd ddy du linh kién, phu kién phi hop
1 cho mach diéu khién, hién thi, phu hop lép dat | U 1,0
tai MBA hién hiru va ddp ing céc quy dinh
hién hanh)
IV | Sira chira mdy bién 4p
1 Déiu MBA trang rira lit | 2000
2 | DAu MBA b sung phin hao hut lit | 800,0
B6 sung day dién tir m&i do hao hut trong qua .
3 | inh théo db quén lai cudn 23kV ST kg | 2500 | Tamtinh
Bo6 sung day dién tir mdi do hao hut trong qua .
4 | rinh thio db quén lai cuén 38,5kV ST kg | 2500 | Tamtinh
B6 sung day dién tir m&i do hao hut trong qua :
5| tinh thio db quén Tai cudn 115KV ST kg | 3000 | Tomtinh
B6 sung day dién tir méi do hao hut trong qua ]
6 | inh thio db quén lai cudn didu chinh 1 ey | ke | 100.0 | Tamtinh
B6 sung day dién tir méi do hao hut trong qua i
7 | rinh thio d quén lai cudn didu chinh 38%5?(\/ kg | 50,0 | Tam tinh
8 Cép ddng mém nhiéu sgi S80 kg | 150,0
9 Gidy cach dién d0,075mm kg | 600,0
10 | Bia cach dién d1-4mm kg | 300,0
11 | G6 cach dién kg | 500,0
12 | Gidy chun cach dién kg | 30,0
13 | Vo thung phuy 200 lit cal 10,0
14 | Gié lau sach kg 50,0
15 | Hat hut 4m kg | 10,0
16 Thép CT3 cai tao vo kg 300,0
17 | Nilong kg | 500
18 | Giodng cao su 700x700xd8 tim | 15,0
19 | Gioing cao su 1000x1000xd10 tim | 5,0
20 | Giodng cao su 300x500xd5 tm | 10,0
21 Giodng nep 10x20 mét | 30,0
22 | Gioang qua bang 30 qua 3,0




23 | Giodng qua bang f40 qua 4,0
24 | Bu l16ng MKNN M14x60 b6 | 250,0
25 | Bu léng MKNN M18x60 b6 | 100,0
26 | Bu long MKNN M12x50 bo | 100,0
27 | Bu I6ng MKNN M10x50 b | 200,0
28 | Son lot kg | 100,0
29 | Son mau kg | 150,0
30 | Son chéngri Lit | 100,0
31 | Dau pha son kg | 100,0
32 | Nito chai | 15,0
33 | Chdison cai | 20,0
34 | Vai phin tring mét | 50,0
35 | Dau chan khong lit | 200,0
36 | Cannhua cai 2,0
37 | Pau cbt bién dong (tron) 5— 6 cai | 160,0
38 | Pau cbt mach diéu khién (nhon) 2 — 4 cai | 100,0
39 | Pau c6t mach diéu khién (ché) 2 — 4 cai | 100,0
40 | Pau cbt tiép dia SC35-12 cai | 150,0
41 | Pau cbt tiép dia SC50-12 cai | 4,0
42 | Day tiép dia (doc dwa) 1x10mm?2 m | 70,0
43 | Day tiép dia (doc dua) 1x2,5mm?2 m | 30,0
44 | Cap nhi tho 12x4 mm? m | 110,0
45 | Cap nhi thi 4x4 mm?2 m | 40,0
46 | Cap nhi thir 4x2,5 mm2 m | 30,0
47 | Cap nhi thir 4x1,5 mm2 m | 110,0
48 | Nhan méc chi danh cap (nhém) 20x50x1.5 cai | 50,0
Bu long + dai 6c + 2vong dém phang + v P
Y| dem Véih M8x25(Inox) g dem PRARE TYORE | o | 100,0
Bu 16ng +2vong dém phing + vong dém vénh %

o MleZ%(Inox) 8 e PR o by | 1000
51 | Ong rudt ga inox F16 m | 700
52 | Ong rudt ga inox F32 m 20,0
53 | Oc xiét cap inox F16 cai | 40,0
54 | Oc xiét cap inox F32 cai | 30,0
55 | Day thit b6 day (inox) L =250 cai | 350,0
56 | Ong ghen in s6 m 10,0
57 | Coc d4u ddy 12P-15A thanh | 1,0
58 | Hang kep mach dong 30A thanh | 22,0
59 | Thanh g4 nhdm chuyén dung 5x35x1000 thanh | 0,5
60 | Bang phip 200x200x15 Cai | 150
61 | Gudéng TI M6x70 Cai | 150,0
62 | Bu léng inox M8x55 B6 | 150,0
63 | Gioang caosu @11 x ®5x 3 Cai | 150,0
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64 | Muc in ghen s6 hop 1,0
65 | Bang dinh den cuén | 2,0
A% Bio dudng OLTC
1 Dau OLTC lit | 360,0
2 Diu cong nghé vé sinh lit | 150,0
3 V6 thung phuy 200 lit cai 2,0
4 | Giodng cao su 700x700xd8$ tim | 2,0
5 Giodng cao su dai d15x30 mét | 10,0
6 | Vai phin tring khé 0,8 mét | 30,0
7 Bing vai méc cuén | 6,0
8 Gié lau sach kg 40,0
9 Ni l6ng cudn kg 20,0
VI | Phu kién may bién ap

Bu 16ng MKNN M12x70 (bb sung cho cac D3 c6 kep cuc,
1 kep cuc phia 110kV, 38,5kV va trung tinh | B0 48 |bd sung bu

23kV) long
2 Kep cuc MBA phia 23kV cai 3,0
3 Stt ha &p phia 23kV qua 3,0
4 | Nap che thiét bj van phong nd, dong b bdo | toan | |

muc dau, Role ... bd ’
VII | Hé thong noi dat ndi by
1 Diy tiép dia S120 m | 73,0
5 Day tiép dia S300 m | 150
3 Diu cbt ddng S120 cai | 30,0
4 | Phu cbt dong S300 caii | 8,0
5 Ong nhua xoin HDPE F130/100 m 50,0
6 Ong nhwa xoén HDPE F85/50 m | 10,0
7 | Ong nhua chéng chay D32 m | 50,0
8 Ong nhua chdng chdy D50 m 30,0
VIII | Gian thanh cdi phia 38,5kV va 23kV
1 Str d& phia 23kV Qua 9.0
2 Sir d& phia 38,5kV Qua | 9,0
3 Pong thanh cai 100x10 Kg | 40,0
4 Déng thanh cai 80x8 Kg | 25,0
5 Thép Kg | 500,0
6 | Buléng (MKNN) MI12x70 Cai | 150,0
7 | Bu léng (MKNN) M12x50 Cai | 150,0
8 | Bulong (MKNN) M10x30 Cai | 150,0
IX | Vatliéu khic

Mac MBA, mac chi pha bo 1,0
B | PHAN XAY DUNG, XAY LAP

Thio MBA
1 Chudn bi nhéan luc, dung cu, thiét bi thi céng | may | 1,0
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va mat bang thi cong;
Thao h¢ thong cap nhi thir, mach bao v¢ trén
ndp may;

Cét mdi han xung quanh nip may;

2 CAu nhic ndp chudng, ru6t may dat xudng vi | may | 1,0
tri thi cong;
Théo dan kep day cao ap va ha ap, thao céac .
3 | dhu day e may | 4D
4 Théo bd diéu chinh 110 kV; 38,5kV; may 1,0
5 T?éo ty é?, dai gbng tur trén, thdo d& xa ép, méy 1,0
gong tir trén
Céu rut lan luot cudn day 115kV, cudn didu
6 chinh 115kV; cudn day 38,5kV; 22kV cia cac | may 1,0
pha A, B, C ra ngoai;
7 | Thao céc cudn day cao ha ap. V¢ sinh, quin wap | 1
vao 16
Vé MBA
1 Vé sinh, son lai toan bo vé MBA may 1,0
Boi diy
1 Cit gidy cach dién may | 1,0
2 Béang céach dién day dién tir may 1,0
3 ghé tao cac chi tiét cach dién, can dém, ong miy | 10
16ng
4 If{iém tra lip cac khuén quéan day, bich ép, ty may | 1,0
cp
5 | Kiém tra, thdo lap, hi¢u chinh d6 g4, gidd6 | may | 1.0
6 Quén cac bdi day 110kV (cao ap) may | 1,0
7 Quén céc bdi day diéu chinh may | 1,0
8 | Quén cac bdi day ha 4p may | 1,0
9 Siy ép, can chinh cic bdi day may 1,0
10 | Long tong hop céc pha bdi diy may 1,0
11 | Lap rap céc pha bdi ddy vao mach tir, ép chit | may 1,0
12 | Ché tao céc chi tiét gd, gia d& dau day may 1,0
13 C’hé fao cac dau day diéu chinh, 1én st, bing may | 1,0
cach dién
14 | Kiém tra, hoan thién cic boi day may | 1,0
15 | Lip gong tir trén may | 1,0
Mach twr
1 ‘{é sinh, bao dl‘rﬁng, ghép mach tir, ép chat, may 1,0
1at dung mach tir
Siy MBA
1 Siy MBA may | 1,0
Loc diu MBA
1 Loc diu bién thé trong stec dat tiéu chuin, | miy 1,0
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nap vao may

2 Loc diu tuin hoan trong MBA may | 1,0
Cac cong viéc khac
1 ﬁeilo dudng céc thiét bi, phu kién... st dung B 1,0
2 Bao dudng, nap ddu by OLTC
2.1 | Chuén bj may | 1,0
2.2 | Rit ddu trong thing chira bd diéu chinh méay | 1,0
2.3 | Théo lip bd cong tic K may | 1,0
2.4 | V& sinh, hiéu chinh, kiém tra may | 1,0
2.5 | V& hiéu chinh truyén dong phan co khi may | 1,0
2.6 | V& sinh, hidu chinh, b truyén dong phan dién | may | 1,0
2.7 | Kiém tra, hiéu chinh hanh trinh déng cit may | 1,0
2.8 | Nap diu thung diéu chinh, thir 46 kin may | 1,0
2.9 | Kiém tra 1in cudi, hoan chinh may 1,0
2.10 | Theo d&i chay thir vAn hanh 72 gidy may | 1,0
T6 hop, lip rap
1 Lip dit bo didu chinh 110kV, 38,5k V; may | 1,0
2 Diu ndi cac dau day 1én sir, bét vao gia dd may | 1,0
3 Kiém tqra Su(f)t may, ép chit lan cudi trude khi may 1,0
chup vo6 nap
4 Diy nip chudng vo may, han kin may | 1,0
5 Kiém tra, lap rap ddu ndi cac st may | 1,0
6 Té hop lap rap ti di’éu lgl?ién, thay mdi cap nhi may 1.0
thir n61 bd MBA, dau ndi mach nhi thir ’
7 ];ép rap cénh tan nhiét, binh diu phuy, van, may | 1,0
Ong dan....;
8 | Kiém tra, bao dudng, lap rdp quat lam mat may | 1,0
9 Thir @6 kin may may 1,0
10 | Hiéu chinh, hoan thién may | 1,0
C | MAY THI CONG
1 Méy mai cim tay ca 25,0
2 | May han dién ca | 54,0
3 Thiét bi han hoi ca | 31,0
4 Hé¢ théng phun bi lam sach ca | 14,0
5 Thiét bi phun son ca | 15,0
6 May cit gidy cach dién ca | 26,0
7 May quén day LR30 truc dimg ca 90,0
8 May quin day TT23 truc ngang ca 63,0
9 | May bing gidy cach dién ca | 30,0
10 | May dép can ming ca ca 52,0
11 | Cau truc 150 tin ca 2,0
12 | Cu truc 50 tAn ca 5,0
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13 | CAu truc 5 tn ca 18,0
14 | Lo siy chan khong LCK-01 ca 60,0
15 | Mdy hut chian khong ca | 260
16 | May loc ddu KLVC-4AXVSO ca 8,0
D | THi NGHIEM
I Thi nghiém MBA trong qu4 trinh sira chira |
1 Méy bién 4p 25MVA -110kV 112;13/; 1,0
2 | Tinh chét héa hoc mAu diu cach dién miu | 2,0
3 Dién 4p xuyén thiing mau | 2,0
4 | Tgd cua diu cach dién miu | 2,0
II | Thi nghiém MBA sau khi sira chira
MBA phai
duoc thur
nghiém  xuat
xudng vdi cac
hang muc thir
1 | May bién &p 110kV, S=25 MVA bao gdm: | mdy | 1,0 gig;‘ﬁf-’f‘heo o
tiéu chuan néu
trong tiéu
chuan IEC
60076-1:2011,
bao gdm
11 Thi nghiém dién tré cach dién gilta cac cudn
day va vo
1o | Po dién trd mot chiéu cac cudn day & tit ca
cac nac phan ap
13 Thi nghiém ty s6 b1en ap, to dau day va kiém
tra d6 1éch pha & At ca cac néc phan 4 ap
1.4 | Do téng trd ngan mach va tén thit ngin mach
15 |DPocdc t6n that khong tai va dong dién khong
tai
16 Do dién dung, tdn hao dién moi gifra cac cudn
day véi vo va gifta cac cudn dﬁy
1.7 Thi nghiém dién ap xoay chiéu tang cao tan
s6 cong nghiép 50Hz
1.8 Thi nghiém dién 4p chiu dung xung sét
1,2/50us
1.9 | Thi nghiém do phong dién cuc bd
1.10 | Po tdng trd thir tr khong
1.11 Thi nghiém b dleu ap dudi tai (OLTC) (chup
s6ng, kiém tra dd thi vong...).
112 T1hx I’l,ghlﬁl}’\n ceich dién vong day bang dién 4p
cam ung tan s6 100Hz
1.13 | Thi nghiém dau cach dién (truéc va sau khi
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thi nghi€ém céc hang muc cao ap)

1.14 | Kiém tra do kin cia MBA

1 16 | Thi nghiém ti s0, cuc tinh va déc tuyén tir héa
’ céc bién dong chén st

1.17 Thir nghiém phéan tich dap tmg tin s6 quét
(SFRA) theo IEC 60076-18

Thi nghiém céc phu kién bao gdm: cac loai sit

dau vao, déng ho do nhiét do dau, dong ho do
nhiét d§ cudn day, role gas cia MBA, role ap

118 4 A A 5 . - A -

suat, dong ho chi thi mic dau, role ap luc,

role dong dau bao vé OLTC, tu dieu khién va

kiém soat tir xa MBA

9 Pong co dién khong ddng bd <10kW; Xac

. A B i 5 A - ma 6,0
dinh céng suat tiéu thu cac dong co dién. Y

4 Thi nghiém mAu du bao gdm:

41 Thi nghiém tinh chét hoa hoc miu dau cach

dién 20

4.2 | Thi nghiém dién 4p danh thing 2,0

4.3 | Tg ctia ddu cach dién 2,0

Thi nghiém ham lrong vi lugng 4m cia dau
45 | 8 2,0
cach dién

46 Thi nghi€m phén tich ham luong khi hoa tan

" 2,0
trong dau cach dién ’

mau
mau
mau
mau
4.4 | Do on dinh dxy diu cach dién mau 1,0
mau
mau
mau

4.7 | Thi nghiém tap chét co hoc 2,0

KHOI LUQNG VAT TU, THIET BI THU

HOI
1 Day dién tir cii thu hdi kg | 800,0 | Tam tinh
2 Gidy, bia, g6 cach dién cac loai kg |1000,0 | Tam tinh
3 Ta diéu khién tai chd MBA t 1,0
4 | Dau bién thé céng nghé lit | 350,0 | Tam tinh
5 Cap dié_u khién ndi b than MBA (cap nhi thit m | 3000 | Tam tinh
cac loai)
6 Giodng céc loai bd 1,0
7 Hat hiit 4m phé liéu kg | 20,0 |Tam tinh

II - Yéu cau vé thong s6 ky thuat thiét bj - vét liéu

1. Cic yéu ciu chung.

Tét ca cac thiét bi va vat liéu dam béo céc tiéu chudn Viét Nam va céc tiéu chun
qudc té dugc phép ap dung tai Viét Nam.

Céc dic tinh k¥ thuat cua thiét bi va vat liéu thoa mén cac diéu kién méi truong
sau:

Nhiét d6 moi trudng 16n nhit: 45°C

Nhiét d6 méi trudng trung binh nam: 25°C




15

Nhiét d6 méi truomg nho nhét: 0°C

Khi hiu Nhiét doi, nong dm
D6 4m cuc dai 100%

D6 dm trung binh 85%

D6 cao lap dit thiét bi Pén 1000m

Vian tbc gié 16n nhét 160 km/h

2. Thiét bi giam sat va bao vé:

Dong hd nhiét d6 cudn day MBA co 4 tiép diém, c6 thé hiéu chinh theo nhiét d6 (2
tiép diém bao vé va 2 tiép diém cho hé théng lam mat).

Céc thiét bi ro le bao cong nghé MBA nhu ro le hoi, ro le dong dau, ro le 4 ap suat
van an toan...phai dugc lip dit ddy da hop che chin nhim chéng nudc mua, hoi 4m,
bui ban va cén trung xdm nhép; )

Hop che chén cac thiét bi bao vé cong nghé phai duoc ché tao bing thép khong i,
khdng tir tinh (Inox-304 hoéc tuong duong ), hodic néu ché tao bang thép thi phai duogc
chbng gi bang son chuyén dung ngoai troi, chiu dau ( hoic ma k&m nhung néng). Mau
son phai sang dé tranh hap thu 4nh nang mat troi. Trudce khi son phu, vé hop phai duoc
xir Iy 1am sach bé mit bang cac phuong phap cdng nghiép ( phun cat, phun bi, nhiing
héa chét, ...).

3. Lai tir, cudn diy va vit li¢u ciach dién:

L5i tir: Pugc ché tao tir vt liéu 1a thép k¥ thuét dién (thép silic can ngudi dang
huéng). Tat ca cac goc phal duge cét chéo 45 d9, khe hé moi ghep nho va chinh xéc,
16i duoc dai chic chan dé giam tén hao khong tai va tiéng on ctia may bién ap. Cac la
thép dugc phu céch dién 2 mat, khéng c6 ba via.

Cuén day: Cudn ddy may bién 4p phai dugc ché tao bing soi day dong ki thuat
dién co dac tinh co ly theo TCVN 7675-1:2007, TCVN 7675-12:2007 hodc tuong
duong, c6 d6 tinh khiét cao (Ham luong Cu 299,97%).

Lai tir va cudn day phai duoc bét chit v&i vo may va cd moc nang dé nang thao 161
thép va cuén day ra khoi vo.

Vit liéu cach dién: Vit liéu cach dién cua MBA phai dam bao hoat déng bn dinh,
lau dai theo tu01 tho thiét ké.

4. Dau cia MBA (dau bd sung):

Dau bd sung cho MBA 14 loai chua qua sir dung, c6 chét phu gia chéng
oxy hoa.

Diu céach dién bb sung khong chira PCB, phai phit hop véi bang dic tinh k§
thuét sau:

Nha thiu

STT| Thongsé thuit Pon vi Yéu ciu X
: : chao

Nha thau ghi & khong

1 Nha san xuat/Nude SX ghi trong duong.

Phai 14 mgt trong cac

loai: Castrol, Caltex,

Shell, Nynas, BP hoédc
trong duong

2 Loai déu
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; IEC 60296:2012
3 | Tiéu chuin ép d
o1 G ap Cing vi ASTM 3487
Theo TCVN
13129:2020 G 100°C
4 | Do nhét mm?/s a<3
G40°Cla<12
3 0°C1a<76
5 | Quan st bén ngoai Arong, sang Xhongeo
nudc va tap chat.
Diém chép chay
6 + Cbc ho Oc > 148
+ Cbe kin Oc > 144
1 Ham luong nuée ppm <20
Dién thé danh thing
8 + Trudc khi loc say: kV >40
+ Sau khi loc siy: kV >70
9 | Tgd (80°C) % 2
Tri sd trung hoa (d6
0 | . 9 mgKOH/g <0.01
11 | Ty trong (& 20°C) Kg/dm3 <0.9
3 (DM lome phy gl gy <04
chong oxy hoa
13 | An mon Sulfur Khong
Hé sb suy giam dién moi o
= (DDF) ¢ 90°C /o 05
Do 6n dinh khang 6xy
héa:
15 |- Khéi luong can: % <0,02
- Tri s6 axit sau 6xy héa, | mgKOH/1g 010
khong l6n hon: dau ’
16 | Khéngco PCB Dép tmg (*)

hai).

5. Bién dong chin sit MBA

Bién dong chén st duoc ché tao phu hop tiéu chuén IEC 61869, ¢6 thé duoc théo

1o khoi MBA ma khéng can thdo nip MBA.

(*): Gi6i han phat hién chit PCB ciia d4u thiét bi cho phép 1a < 0.5ppm (Theo
QCVN 07: 2009/BTNMT - Quy chuan k¥ thuat Qudc gia vé ngudng chat thai nguy
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T4t ca céc du cyc thir cap cta cac bién dong dwoc ddu ndi dén tu déu day MBA,
cac hang kep duogc ky hiéu phan biét gitra cac pha va th tu cyc tinh clia bién dong,
dam bao thay doi ti sd bién khong can m& nép hop nhi thir tai may bién dong. Cac
hang kep phai ¢6 kha nang ndi tat cudn dong khi dang vén hanh. Hang kep mach dong
str dung loai chuyén dung, co con nbdi & giita.

Théng s6 k¥ thuat chi tiét cia bién dong dién dugc mb ta cu thé & bang dic tinh k§

thuat.

Bién dong chan st phia 110 kV (hodc 22 kV) pha B ¢6 1 cuén ding dé do nhiét do
cudn ddy MBA Cuc tinh ctia may bién dong tuwong tmg véi dau sir maéy bién ap (déu sir

MBA P1 tuong g véi dau cuc tinh S1).

6. Thong s6 ciia MBA sau sira chira:

Cin clr theo théng tu 39/2015/TT-BCT ban hanh ngay 18/11/2015 quy dinh vé
hé théng dién phan phdi, quyét dinh 33/QD-EVN ngay 29/01/2018 cta Tép doan Dién
luc Viét Nam céc tiéu chudn k§ thuit MBA phén phdi 110kV trong tip doan Pién luc
Quéc gia Viét Nam. MBA sau sira chita dap (mg cac tiéu chuin chu yéu sau:

TT Hang muc Pon vi Yeéu cau
1 Kiéu may bién ap R et ngam da‘u%, lap dit
ngoai troi
2 S6 cudn day 03 cudn day
3 Téan s6 Hz 50
4 Dién ap dinh mrc:
4.1 |-Caoap (HV) kV 115
4.2 |- Trung ap (MV) kV 38,5
43 |-Haap(LV) kV 23
- Phuong phap lam mat ONAN/ ONAF
115+9x1,78% (diéu chinh dién &p
o duoi tai)
6 Ti s0 bién kV  |38,5+2x 2,5% diéu chinh dién 4p
khong tai)
23kV
7 |Té déu day YNdyn11-12
71 |- Cubn.cao Dau sao, c6 trungn'tmh truc tiép noi
dat
7.2 |- Cudn trung ap Péu tam giac, trung tinh cach dat
73 |- Cubnhadp P4u sao, ¢6 trung;\tinh truc tiép ndi
dat
8 |Vt lidu ché tao
Pdng Nha san xuit/ Nudc san xuét
8.1 [Cuon day Dién tr& sudt/Pd clg/Dé gidn
dai/Tiét dién
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Thép k¥ thuat dién (thép silic can
ngudi dang huéng)/Nha san

8.2 |Loitu . .
! xudt/Nudc san xuat
Sudt ton hao sit tir
. " Nha san xuit/ Nudc san xut
! Giay cach dié
8.3 |Giay cach dien Do day/Dién ap cach dién
9 Dung lugng dinh mirc: ONAN/ONAF
9.1 Cudn cao ap (115kV) MVA 20/25
9.2 Cudn trung ap (38.5kV) MVA 20/25
93 Cuon ha ap (23kV) MVA 20/25
Dap tmg yéu cau ctia tiéu chudn
10 Kha niing chiu dong ngin IEC-60076-5 MBA loai II (Loai
mach dinh mirc MBA néu tai Diéu 2 khoan 6- sb
33/QD-EVN ngay 29/01/2018)
1 [Seedp kA/1s 31,5kA
10.2  |Trung ap kA/1s 25kA
10.3  |Haép kA/ls 25kA
111 |Piénap chiudung tan s6 (Pién ap thir bang 85% gia tri dudi
"~ |ngudn (50Hz/I phit): day)
11.2 |- Cudn cao ap kVrms 230
11.3 |- Cudn trung tinh phia cao 4p | kVrms 140
11.4 |- Cudn trung ap kVrms 80
11.5 |- Culnha ap kVrms 50
11.6 |- Cudn trung tinh phia ha ap kVrms 50
12 Dién 4p chiu dung xung sét (Dién ap thir bang 85% gia tri dudi
(1.2/50ps): day)
12.1 - Cudn cao ap kVpeak 550
12.2 - Cudn trung tinh phia cao ap | kVpeak 325
12.3 - Cudn trung ap 38,5 kVpeak 190
12.4 - Cudn ha ap kVpeak 125
12.5 - Cudn trung tinh phia ha &p | kVpeak 125
D6 6n cho phép ( do theo
13 TEC60076-10) dB < 68/72(ONAN/ONAF)
14 Kha né@ng qua tai cho phép Pép tmg tiéu chuan IEC 60354
Nha thau khao sat, tinh todn dam
15 Pién &p ngéin mach & 75°C bao co the van hanh song song véi

MBA T1 hién trang theo chi‘dao pﬁa
Tdéng Cong ty DPién luc mién Bac
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Gifta cudn day 115kV va

Néu r5 dam bao yéu cu van hanh
song song véi MBA T1 hién hiru

15.1 %
23kV " | 6 Uk% HV-LV:
17.56 (sai s6 £10%)
Giira cudn day 115kV va % Neéu r5 dam bao yéu cau van hanh
15.2 38,5kV song song véi MBA T1 hién hitu c
' Uk% HV-MV:
10.33 (sai s0 £10%)
Giira cudn day 38,5kV va %
16 | Tén thit khong tii: Po (kW) | kW e 50 Heu (it nghiem e e
trude khi stra chira.
7 Ton hao c tai (Pk) giira cudn W theo s6 liéu thi nghiém thuc té
115/38,5 (néc 10) trudce khi stra chira.
Str phia cao ap va Su trung A :
2 tinh phia cao ap Al gl
20 ]13112111 Vdong chan st phia XK duamg 1o
S6 luong sir: 6 cai (mdi pha 2 céi)
Ty s6 bién: 100-200-300/1/1/1A
Dung lwong va cip chinh xac 30VA: CL 0.5
cudn do luomg (01 cudn) ’ ’
Dung luong va cip chinh xéc 30VA: CL 5P20
cudn bao vé (1 cudn) :
21 ]13112111 \;long chan sit TT phia Sirdung Tai
S6 luong st 1 cai
Ty sb bién: 100-200-300/1/1/1A
Dung luong va cép chinh xac 30VA: CL 5P20
cudn bao vé (1 cudn) ’
Bién dong chén sir do nhiét . .
22 |2 cugn day phia 115kV Sl gl
S6 lwong sir: 1 céai
Ty s6 bién: theo cong nghé SX

Dung luong va céap chinh xac
cudn bao vé (1 cudn)

15VA; CL 10P10
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Bién dong chén sir do nhiét

23 |dd cudn diy phia 35kV va Chua c6 bd sung moi.
23kV
Nha san xudt/Nude san xuét Néu cu thé
Ti s6 bién:
- Cudn trung 4p 500/1A
- Cudn ha ap 800/1A
Dung lugng 10VA/ Class:1
10VA/ Class:1
24 Pong hé do nhiét d9 cudn B6 sung méi 02 cai dé d¢am bao van
day phia 22kV va 35kV hanh ding quy dinh
Nha san xuét/Xuét xir Néu cu thé
M hiéu Néu cu thé
Loai dong hd Néu cu thé
4 hrong tiép didm >4 céap (cho 2 bao \’Jé, 2 hé théng
quat mat
Cép do bao vé P65
Sai s6 do °C +3
Dai nhiét d6 lam viéc oL 0=150
Pong hd do mirc diu -
25 MBi, oL, 02 céi
Nha san xuat/Xuét x{t Néu cu thé
M3 hiéu Néu cu thé
S6 luong tiép diém >2 cép
Cép do6 bao vé IP65
Béo mirc dau thap, cao Co
- Phong thi nghiém c6 chimg chi
Vilas (chimg chi phong thi nghiém
dat chuan do vén phong cong nhén
chat lugng cua B khoa hoc va
Nang lyc phong thi nghiém cong nghé BoA cap) hodc tuong
26 xuat xuong MBA dé thuc duong doi véi cac hang muc thi

hién thi nghiém MBA

nghiém FAT chinh.

- Céc thiét bi thi nghiém duoc
cép chimg chi kiém dinh do VMI_
Vién tiéu chuin do luong Viét Nam
cép hodc tuong duong.
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24

Yéu cdu vé MBA sau sira
chita dam bao tdn hao c6 tai
theo quy dinh va dic biét 1a
kha ning chiu ngin mach
theo tiéu chudn MBA

- Cung cap bién ban thir nghiém
dién hinh cho MBA stra chita/san
xuit dap tmg t6n hao c6 tai (t6n hao
ngin mach) theo yéu cau.

- Riéng thir nghiém kha ning
chiu dung dong ngin mach TCVN
6306-5 (IEC 60076-5): Nha
thdu/san xuét phai c6 bién ban thir
nghiém cho MBA stra chita hoic
san xudt 110 kV do don vi thir
nghiém thudc hi€p héi STL (Short
Circuit Testing Liaison) cAp.

7. Bing cam két ky thuit cho Gong tir, Cudn diy, Vit liéu cich dién

Stt

Hang muc

Nha thiu cam két

Cuén day

suat, d6 cing, do dan dai)
- Kich thuéc day dan, sé vong day
+HV
+ Cudn diéu chinh
+ MV
¥
Tbn thét c6 tai

- Chung loai dong (NSX, ma hiéu, dién tr&

Vit liéu cach dién
- NSX, xuit xtr
- Chiéu day
- Do cach dién (mm/kV)

8. Yén ciu ky thuit ciia sit may bién ap 110/35/22kV:

Tuédn thi cic yéu ciu theo Quyét dinh sé 33/QP-EVN ngay 29/01/2018 ciia
Téap doan Pién luc Viét Nam.
*, Diéu kién moi truong lam viéc ciia thiét bi:

Nhiét d6 mdi trudng 16n nhét 45°C

Nhiét @ maéi truong Nho nhit 0°C

Khi hau Nhiét d6i, néng 4m
Do 4m cuc dai 100%

Bc:) cao lap dit thiét bi so v6i muc nudc Dén 1000m

bién

Vin téc gi6 16n nhét 160km/h

. Diéu kién vian hanh ciua hé thong dién:

Dién ap d:'mh dinh cua hé 110 35 22
thong (kV)
So db ndi 3 pha 3 day 3 pha 3 day 3 pha 3 day hoic 3
pha 4 day
Ché d6 ndi dét trung tinh | Trung tinh ndi | Trung tinh cach | N&i dét truc tiép
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Dién ap danh dinh cua h¢ 110 35 22
thong (kV)
So d6 nbi 3 pha 3 day 3 pha 3 day 3 pha 3 day hoac 3
’ ] ___|pha4 d’éy ’
dat truc tiép ly hodc noi dat | hodc noi dat lap lai
qua tr& khang

Dién ap lam viéc l6n nhat

i bi (V) 123 40,5/38,5 24

Tén s6 (HZ) 50 50 50

Bang yéu ciu v& dic tinh k§ thuat:
STT Thong sb Don vi Yéu ciu

Chén st MBA

1 Str phia cao ap
Nha san xudt/ Nude san xuat Néu cu thé
Kiéu/M3 hiéu Néu cu thé
S6 lugng sir Cai 03
Dién ap dinh mirc kV =123
Dién dp chiu dung tan sé ngudn (50H/01 KVrms | =230
phut)
Dién ap chiu dung xung sét (1,2/50us) kVpeak |> 550
Dong dién dinh mirc A Eﬁi }ﬁ A(Li g, Wit
Chiéu dai dong rd bé mit, tdi thiéu Mm/kV |>25
Thang do mirc diu Co

2 St trung tinh phia cao ap
Nha san xuit/ Nudc san xuét Néu cu thé
KiéwMs hi¢u Néu cu thé
S lugng sir Cii |01
Dién &p dinh muc kV =T235
I]?}fl?) ap chiu dung tan s6 ngudn (50H/01 KVims | > 140
Dién 4p chiu dung xung sét (1,2/50us) kVpeak |>325
Dong dién dinh mirc A Néu cu thé
Chiéu dai dong rd bé miit, t6i thiéu Mm/kV |>25
Thang do muc du C

3 Sur phia ha 4p va st trung tinh phia ha 4p Ngoai troi
Nha san xut/ Nudc san xuét Néu cu thé
KiéwMa hiéu Néu cu thé
S6 luong st Cai |04
Dién 4p dinh muc kV 24
I]E})ﬁﬁl:) ap chiu dung tan s6 ngudn (S0H/01 W | 250
Dién ap chiu dung xung sét (1,2/50us) kVpeak |>125
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Doéng dién dinh murc

Phu hop dong dinh

muc MBA

Chiéu dai dong rd bé mat, tdi thiéu Mm/kV |>25

4 St phia trung ap (36/38,5)kV Ngoai troi
Nha san xuat/ Nudc san xuit Néu cu thé
Kiéu/Ma4 hiéu Néu cu thé
Sé luong s Cai 03
Dién 4ap dinh muc kV  |38,5(40,5)
Di@’:n ap chiu dung tin s6 ngudn (50H/01 KVrms | > 70 (80)
phut)
Dién 4p chiu dung xung sét (1,2/50us) kVpeak |> 170 (190)
Dong dién dinh mirc A Eﬂruc ;j’ﬁ fong Sjpk
Chiéu dai dong ro bé mit, tdi thiéu Mm/kV |>25

9,

Yén cau ky thuit ciia cach dién gém 22kV va 35kV (S& d& thanh cai)
Tuén thi cac yéu cau theo Quyét dinh s6 112/QP-HPTV ngay 21/9/2021 cua

Tap doan Pién luc Viét Nam.
Bang yéu cau vé dic tinh k§ thuit:

STT | Théng sé Ponvi | Yéuciu
i Théng sb k¥ thuét cia sit d& thanh
' cai 22kV
1 Hing SX/ Nudc SX Néu cu thé
g M3 hiéu Néu cu thé
3 Titu chun 4p dun TCVN 7998-1:2009 hoic
PRnE tuong duong
4 Vit lidu ché tao Gbm trang men
5 bién ap dinh mirc kV >24
6 C]}:eu dai duong do b€ mit, toi AV |>25
thiéu
7 Tai trong pha huy kKN | Néucuthé
Dién ap chiu dung tin sd ngudn
8 (50Hz/1 phit) k¥ems; | 200
bién 4p chiu dung xung sét
9 (1,2/5005) kVpeak |>125
‘ ’ Phu hop lap dat voi thanh
10 biéu kién lap dat cai dau cuc 22kV cua MBA
hién hiru
i Théng s6 k§ thuét sit d& thanh cai
' 35kV
1 Hing SX/ Nude SX Néu cu thé
2 Ma3 hiéu Néu cu thé
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Je3 + Dai do - Pap tmg yéu céu thiét ké
g ?s;lc ra analog ldp trinh | Pipeine
9 Piu ra sb:
9.1 gl 6E§ng giao tiép truyén RS485
9.2 + Giao thirc Modbus RTU
Vit tu phu dé hoan chinh
ti va két ndi cic mach ) .
IX chirc ning, quat lam mat, | Dap ing day du yén cau van hanh
den chiéu sang, siy, cong
tic cira .

11. Ta aiéu khién tai ché:

Théng sé k§ thuat yéu cdu cia ti diéu khién tai chd dap tmg yéu cau ky thuat
theo dung dinh hudng cua EVN:

a. Ché tao béang thép khoéng ri, diy > 2mm, dit trén thin MBA, ¢ cip bao vé vo
1P55.

b. Tu phai bé tri diy du céac thiét bi, hang kep d4u ndi; cdc mach dong dién,
mach tin hiéu dleu khién, do ludong va bao vé néi b MBA phai dugc bb tri trén cac
hang kep ddu ndi riéng, thuén tién cho viée d4u ndi mach ngoai. Cac hang kep dau ndi
tin hiéu ndi bd bao vé MBA phai sir dung loai con nbi & giita dé thusn tién cong téc
kiém tra trong van hanh va thi nghiém. Thiét bi lap dat trong ta phai duge nhiét déi
hoa.

c. Ta phai ¢6 cura quan sat cac tin hiéu (dén, déng hé chi thi, do ludng...) bén
trong ma khéng cdn mé cura tu.

d. Céc thiét bi chinh bé trf trén t nhu sau:

d1. Céc thiét bi kiém soat, didu khién hé théng lam mat.

- Chon vi tri diéu khién (tai chd — tir xa)

- Chon ché do diéu khién (bang tay — tw dong)

- Khéi @dng va ding cac quat

- Céc tin hiéu chi thi hoat dong va su c¢d ctia bo 1am mat, nhu sau:

+ Céc quat ON

+ Céc quat OFF

+ Heé thong dang & ché d6 hoat dong bang tay

+ Hé théng dang & ché d6 hoat dong tu dong.

+ Su ¢6 quat.

+ Ngudn cung cap binh thudong v.v..

d2. Thiét bi siy va chiéu sang trong th didu khién trong nha/ngoai troi: Tu
dong.

* Thong s ky thudt cac vt tur, thiét bi khéc.

Stt Mo ta Yéu ciu

I. | Ap té mat

I.1 | MCB DC 2P OUTGOING




B

Tiéu chuin quan ly chét
luong san pham

ISO 9000 hodc tuong duong

2 Tiéu chudn 4p dung IEC 60947-1; IEC 60947-2 hoac tuong duong
MCB 2P; déng cit bang tay; po tlep diém phu,

3 Loai kiéu lap ¢6 dinh, vi tri ddu ndi nim phia trude

4 | Dong dinh mitc 10A hozc theo thiét ké

5 |Loalbdo VE qQUATAI VA NGAN | o U oier (Magnetic & Bimetal)

mach
Kha ning cit dong ngin o

6 mach t&éi han dinh mirc & | > 10kA hoéc theo thiét ké

250VDC

7 | Dién 4p lam viéc 250VDC

1.2 | MCB AC 2P;3P

1 ;ﬁéu c}}uan ;qué.n et ISO 9000 hodc trong duong

uong san pham

2 | Tiéu chuin 4p dung [EC 60947-1; IEC 60947-2 hoge tuong duong
MCB 2P va 3P; dong cét bang tay; co tlep

3 Loai diém phu, kiéu lip ¢6 dinh, vi tri diu ndi ndm
phia trudc.

4 | Dong dinh mirc 2A hoic theo thiét ké

5 | Loaibdo Ve qud tdivangdn | 1y s jhist (Magnetic & Bimetal)

mach
Kha ning cit dong ngin

6 mach t6i han dinh miac & | > 6kA

250VDC

/s Dién ap lam viéc 380V

8 |Tinsd 50Hz

I1 | Hang kep

a. | Hang kep mach dong

p | Tiéu chuan quan ly chat| 54 9400 hogc twong duong

luong san pham

2 | Tiéu chudn 4p dung JEC 60947-7-1 hoic twong duong
Céu d4u day dang vit
C6 thé cai 1én trén thanh DIN 35 x 7.5.

Loai dung cho hé théng mach dong do luong
va bao veE.

3 |Loai C6 diém déu ndi riéng biét ding cho céc thiét
bi thi nghiém va thanh truot lién ket giira 2
diém dau no1
Day d4u vao chan cim c6 tiét dién tir 1 -6.0
mm?2

4 | Kha ning mang dong >50A

5 | Dién &p lam viéc >500V
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6 Mau sic Mau xam
b. | Hang kep mach ap
Tidu chudn quan ly chét y

I | Juong sdn phfi?n y ISO 9000 hozc twong duong

2 Tiéu chuin 4p dung IEC 60947-7-1 hodc tuong duong
Céu d4u day dang vit
C6 thé cai 1én trén thanh DIN 35 x 7.5.

Loai diing cho hé théng mach 4p do ludng va
bao vé.

3 |Loai C6 diém dAu néi riéng biét ding cho céc thiét
bi thi nghiém va thanh trugt lién két giita 2
diém dau ndi
Day ddu vao chan cim c6 tiét dién tir 1 -6.0
mm?2

4 Khé nidng mang dong >30A

5 DPién ap lam viéc >500V

6 Mau sic Mau xam

c. | Hang kep nguon

;| Tiéu chuan quan ly chat | qq 9000 hoge fuong duong

luong san pham

2 Tiéu chuin ap dung IEC 60947-7-1 hodc twong duong
CAu dau day dang vit
C6 thé cai lén trén thanh DIN 35 x 7.5.

Loai ding cho hé théng mach cung cép ngudn.

3 | Loai C6 diém dAu ndi riéng biét dung cho céc thiét

’ bi thi nghiém va thanh truot lién ket gitra 2
diém dau ndi
Day ddu vao chin cim c6 tiét dién tir 1 -10
mm2

4 | Kha ning mang dong >50A

5 | Pién 4p lam viéc >500V

6 Mau séc Mau xam

¢ | Hang kep diéu khién

p | Tiéu chuan quin ly chat| o6 9000 hoge tuong duong

luong san pham

2 | Tiéu chuan 4p dung IEC 60947-7-1 hodc twong duong
Céu d4u day dang vit
C6 thé cai 1én trén thanh DIN 35 x 7.5.

3 | Loai Loai dung cho hé théng mach diéu khién.
Day ddu vao chan cim c6 tiét dién tir 0.5-4.0
mm?2

4 Kha néng mang dong >30A

3 Pién 4p lam viéc >500V
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6 Mau sic Mau xam
d Hang kep cé thanh cach
ly
1 lTle“ chudn quan ly chat | 1o 9909 hoye twong duong
uong san pham
2 | Tiéu chudn 4p dung IEC 60947-7-1 hoic twong dwong
Céu ddu day dang vit
C6 thé cai Ién trén thanh DIN 35 x 7.5.
C6 thanh cach ly giira hai diém d4u néi
3 |Loai Loai dung cho hé théng mach didu khién va
tin hiéu.
Day d4u vao chan cim c6 tiét dién tir 0.5 - 4.0
mm?2
4 | Kha ning mang dong >30A
5 Dién ap lam viéc >500V
6 Mau séc Mau xam
Khéa diéu khién, khéa
III 2
chuyén mach...
a. | Khéa chon ché do
p | Tiu chuan quén ly chat| g4 9400 hoge tuong duong
luong san pham
2 | Tiéu chuédn 4p dung IEC 60947-3 hoic tuong duong
Loai switch‘ chon hai ché d6 lam viéc khac
nhau bao gom switch ON/OFF, switch
Auto/Manual, switch LOCAL/REMOTE.
- Switch ON/OFF va Auto/Man c6 tdi thiéu 2
3 Loai b tiép diém cho mai vi tri.
- Switch LOCAL/REMOTE c¢6 t6i thiéu 5 bd
tiép di€ém cho moi vi tri
Day dAu vao chin cam c6 tiét dién tir 1 -
2.5mm?2
4 | Kha ning mang dong 20A
5 | Dién ap lam viéc 400VAC/250VDC
b. | Niit 4n diéu khién
p | Tiu chuan quan ly chat| g1 9000 [EC hojc twong duong
luong san pham
- Loai 4n tr nha
- C6 mau phan biét : 6, xanh néu 12 ndt an
5 Loai diéu’ khiévn.
) - Tiép diém: INO+1INC
- Day d4u vao chan cdm co tiét diéntir1 -
2.5mm?2.
3 Kha ning mang dong 10A
4 Dién ap lam viéc 75-230VDC
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Pong ho do nhiét d§ diu,
nhiét d§ cudn diy MBA
Vit tu phu dé hoan chinh
ti va két néi cic mach
V. | chirc nang, quat lam mat, | Pap ing day di yén ciu van hanh
den chiéu sang, sy, cong
tic cira .

12. Cap nhi thl'r:

12.1. Yéu ciu chung

Cép nhi thtr 1a cap ha ap c6 dién ap danh dinh 0,6/1 kV sur dung cho cac mach
nhi thir, bao gom cac mach do luong, diéu khién, tin hidu va bao vé; diing dé két ndi
giita céc thiét bi déng cét, role, BCU, céc thiét bi trong tu diéu khién — bao vé, cling
nhur két ndi gitra cac ta diéu khién — bao v¢ vdi nhau.

Rudt cap phai la diy din ddng & mém (c6 thé ma thiéc) co dién tro 161 va chu
trac 161 tdi thiu class2 tiéu chudn TCVN 6612 (IEC 60228).

L6p cach dién phai la loai vét liéu nhua nhi€t déo (Polyvinyl clorua — PVC/A)
hodc Polyetylen lién két ngang (XLPE) dang dun boc lién tuc va dm sat quanh ting 151
dan.

Lip dat lai dong ho hién trang (néu c6)

V& boc ngoai cap nhi thir phai dat t6i thiéu Class D vé kha ning chbng chay lan
va phai dugc thir nghiém theo TCVN 6613 3-25 (IEC 60332-3-25).

Déi véi cac tram bién 4p co yéu cu dic biét quan trong, «cap sur dung cho cac
mach bao vé trong yéu phai duy tri toan ven mach dién trong diéu kién chay, va phai
dugc thir nghiém phu hop véi TCVN 9618-21 (IEC 60331-21).

12.2. Yéu cau k¥ thut cho cép nhi thi 1 15

a) Khai niém, muc dich sir dung:

Cép 1 16i duge st dung d4u ndi ndi bd bén trong céc ti bang diéu khién, bao vé
(khong bao gdm cac ti hodc mach dong luc).

b) CAu triic cap:

Chu triic cap 1 161 bao gdm: rudt cép, vo cach dién.

Tiét dién danh dinh cua 16i dan dién va mau sic duge quy dinh cho timg mach
nhu sau:

Cap mach nguon AC c¢6 tiét dién > 1,5mm? (tiy theo cong suat phu tai), riéng b
cam mach sdy chiéu sang ding day 1,5 mm2. Pbi voi mach 3 pha di cling nhau mau
sac quy dinh céc pha A, B, C, N tuong tng véi cap mau vang, xanh 14, do, den. Cap
nguon AC 1 pha khong quy dinh mau sac;

Cap mach nguon DC c6 tiét dién 1,5 hodc 2,5 mm?2 (tuy theo cong sudt mach).
Dm v4i cac soi dau truc tlep vao aptomat: vé ngoai c6 mau do (ngudn duong) va mau
tring (ngudn 4m);

Cap mach dong dién c6 tiét dién 4mm?2, mau sic quy dinh cic pha A, B, C, N
tuong Ung véi cap mau vang, xanh 14, do, den;

Céap mach dién ép co tiét dién 2,5mm2, mau sic quy dinh céac pha A, B, C, N
tuong Gmg v&i cap mau vang, xanh 14, do, den;

Mach diéu khién, lién dong diu ndi tiép trong mach nguf")n thao tac: tiét dién
2,5mm2, vo ngoai c6 mau den/xam;
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Cap mach tin hi¢u va cac mach khac c6 tiét dién 1,5 hoic 2,5mm2 (tuy theo
mach), vo ngoai c6 mau den/xam;

Mach tin hiéu SCADA c6 tiét dién 1,0 hodc 1,5mm2, vé ngoai mau xam/xanh
duong;

Cap nbi dat noi bd ti: vé mau vang + xanh luc, tiét dién > 2,5 mm2.

12.3. Yéu ciu k thuat cho cép nhi thir nhiéu 15

a) Khai niém, muc dich sir dung:

Cap nhi tht nhiéu 15i ciing tiét dién duge sir dung d4u nbi lién két giita cac thiét
bi, c4c ti bang diéu khién, bao vé trong nha va ngoai troi.

b) Cu tric cép:

CAu trac cap nhiéu 151 bao gdm: rudt cap/vo cach dién/Iép chéng nhiéw/16p giép
kim loai/vo boc ngoai.

* Tiét dién rudt cap

Tiét dién cia cap phai lua chon theo tinh todn cua tu van thiét ké cho timg cong
trinh, vi tri, chitc ndng cua mach dién cu thé (vé diéu kién phat nong, tdn that dién
ap...). Tuy nhién véi cac TBA ¢6 cAu hinh co ban va khong c6 yéu cau dic biét, tiét
dién cap dung cho cic mach diéu khién, bdo vé théng thudong (khéng bao gdm cac
mach dong luc khéc trong tram), duoc 4p dung nhur sau:

Mach cép ngudn didu khién AC (1 pha, 3 pha), DC, ddu néi theo kiéu hinh tia:
2.,5mm?2.

Mach cép nguén diéu khién AC (1 pha, 3 pha), DC, d4u ndi theo kiéu lién
thong: 4,0mm?2.

Mach ngudn thao tac (mach dong luc) AC (1 pha, 3 pha), DC: Tu vén thiét ké
tinh toén, lua chon cu thé theo cong sudt ctia co cdu chap hanh (d6ng co hodc cudn hit
dién tir).

Mach thi c¢dp clia méy bién dong dién: 4,0mm2.

Mach thir cip clia may bién dién 4p: 2,5mm?2.

Mach tin hiéu, diéu khién bao vé, lién dong: 1 Smm?2.

Mach lién dong d4u ndi tiép trong mach nguon thao tac: Bing voi tiét dién cua
mach ngudn thao tic (theo két qua tinh toan cu thé).

Mach tin hiéu SCADA: 1,0-1,5mm?2 (theo tinh toan cu thé tuy theo khoang
cach cua timg mach).

Khi lip dat, mdi soi cdp phai dugc treo hodc gén bién tén céap tai ca hai dau,
bién tén cép phai duoc ché tao tir vat liéu kim loai ¢6 kha ning chiu @n mon, ¢6 kich
thude hinh chit nhat (1,5x4,5cm) va dugc dap chim céc thong tin gdm: tén cap, ching
loai cap va tuyén cap (tir déu dén dau). Bién tén cap phai dugc treo vao soi cap phia
trén c0 cap tai day t bang day dai.

Vo cép va 16p chdng nhleu phai dugc ndi dét chac chén vao thanh nbi dat ctia
t0. Cap phai dugc thue hién ndi d4t mot dau, tai phia gan khu vire dién 4p cao.

Céc 15i cap du phong ctia timg soi phai duge bé gon, gdp chung vao nhau, danh
d4u tén soi cap va dua 1én méang cép chinh.

Tuy theo chirc ning hodc muc dich sir dung, sir dung cac loai cip cho mach nhi
thu' cb s6 15i trong mét sgi cap boe cach dién la: 02, 03, 04, 07, 14, 19, 24, 30 161 cap;
d6i voi cap tin hiéu SCADA thi theo tinh toan lua chon cho phi hop; tat ca céac loai
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cap nh~1 th}'r phai thiét ké c6 du phong véi sb 16 cap t6i thiéu bang 15% tong s6 16i cap
cuia moi t0 hgp cap phuc vu mét chirec nang hodc cing muc dich sir dung.

* Lop boc bén trong va lam day

Lép boc bén trong: 16p boc bén trong ¢6 thé dang dun hodc quén, ding dé ngin
cach 16p vo cach dién vai cac 16p kim loai cling nhur gifta cac 16p kim loai cia cap véi
nhau.

Lép boc bén trong va chét don st dung véat liéu PP hoac BVC thich hop vai
nhiét d6 1am viéc cta cap va tuong thich vai vat liéu cach dién. Chi€u day 16p boc bén
trong tuan thu quy dinh tai TCVN 5935-1.

* Lop kim loai:

GOm man chén kim loai va 16p giap kim loai.

Man chin kim loai:

Man chén kim loai phai dugc ché tao bang dong, theo mét trong céc quy cach
sau:

Mt hodic nhiéu dai bang quén theo dang xodn, v6i bé day danh dinh t6i thidu
0,05mm va d¢ goi mép toi thieu 15%;

Lu6i dan bang soi dong véi dutmg kinh danh dinh t6i thiéu 0,16mm.

D6i véi cap nhi thir ding « dé cép ngudn DC va cép cip ngudn riéng cho ti may
cit tbng trung ap, c6 thé khong can 16p man chin kim loai.

L6p man chin kim loai khéng duoc boc truc tiép 1én 16p cach dién cuia cac 16i

~
A

dan.

Lop giap kim loai:

Cép phai dugc trang bi 16p giap kim loai nhiam bao vé khoi tic déng co hoc bén
ngoai va su gam nhim, ap dung d6i véi cac loai cap lip dat ngoai troi hodc trong nha.
Vat liéu, kidu giap va chiéu day 16p giap kim loai phai tuan thu cac yéu ciu quy dinh
tai TCVN 5935-1. Lop gidp kim loai khong bét budc di vai cac loai cap dugc lap dat
trong ong chiu lyc hodc trong mang cép bao vé.

* V6 boc ngoai

Vo cap lam bang vat lidu PVC két hop véi cac chét phu gia chong chay theo
khoén 1., dugc dun ép thanh mdt 16p bén ngoai bao boc céc thanh phin ciia ctia soi
cap.

Vo cap khong duge dinh vao 16p bén trong lién k&, d6 dﬁy danh dinh cua vo cap
duge x4c dinh theo cac quy dinh tai TCVN 5935-1 va khong dugc nhé hon 1,8mm.

V& boc clia cap phai ¢6 do bén co hoc va d6 dan hdi chiu dugc tinh trang chén
dudi dét trong diéu kién khi hau nhlet déi (nong a 4m, mua nhiéu).

c) Dau cbt nhi thir, du ndi hang kep:

DAu néi cap nhi thir vao hang kep hoic thiét bi dién phai: ép dau cot phu hop
véi tiét dién; céc soi duoc danh sé/tén mach riéng biét twong tmg véi chirc ndng mach
va hang kep dau néi.

Méi hang kep chi dAu mot 161 cap nhi thir duy nhét. Trudng hop bat budc dung
day nhay d ndi tit hai hay nhiéu hang kep, phdi ding déu cbt dbi (co tiét dién phu
hop) cho 16i cép nhi thir.

Str dung d4u cot béng ddng nguyén chit, bé mit ma thiéc, phan nhé ra ngoai
hang kep ctia dau cdt phai duoc boc nhua cach dién. Tuy theo vi tri d4u nbi ma lua
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chon dau ¢t khuyén tron (Ring), ché (Fork), rong (Cord-end sleeves), kim tron (Pin),
kim det (Flat blade) cho phfl hop
Vi tht ca cac loai dau cdt dung cho day dan tiét dién dén 2,5mm2 phai dung

loai co

chiéu day vat liéu > 0,8mm; v6i cac day dan >2,5mm?2 phai ding loai c6 chiéu

day vét liéu >1,0mm.

13. Tiéu chuin ciia gioing diu MBA:

T Tiéu chuén cta gioang ddu MBA Don vi Yéu cau
Cac gioang ctia MBA phai 12 loai chiu dau, chiu su tac dong ctia méi trudng
ngoai troi. Tiéu chudn k§ thudt cua giodng nhu sau:

- D6 truong nd trong dau bién thé cta gioang sau 96 gitr & 80°C khong qué
1 | 02% (thir nghiém theo TCVN 2752).
- B9 gidn dai khi kéo dut >350% (thtr nghiém theo TCVN 1754)
- Hé s0 ldo hoa trong dau bién thé va trong khdéng khi sau 96 gio & 80°C phai
tuong ung >85% va 90% (thur nghiém theo TCVN 2229).
g Ak o N/ cm? >2000
2 | Bg bén kéo dut (TCVN 4509-2006) (MPa2) & 20)
3 | D6 gidn dai khi dut (TCVN 4509-2006) % >350
4 ?gos_lc; 140 hoa & 80°C sau 96h (TCVN 2229- _ > 85% va 90%

14. Thir nghiém May bién ap
- Céac hang muc thtr nghiém xut xudng:
MBA phai dugc thir nghiém xut xudng véi cac hang muc thir nghiém quy dinh

theo céc tiéu chuin néu trong tiéu chuén IEC 60076-1:2011, bao gdm:

Thi nghiém dién trd cach dién gita cac cudn day va vo.
Po dién tré mot chiéu cac cudn day ¢ tat ca cac nac phan ap.
Thi nghiém ty s6 bién ap, to dau day va kiém tra d¢ léch pha & tat ca cac nac

phan ap.

Do tbng trd ngin mach va ton thit ngan mach.

Po cac tén thit khong tai va dong dién khong tai.

Po dién dung, ton hao dién mai giita cac cudn day véi vo va giira cac cudn day.
Thi nghiém dién 4p xoay chiéu ting cao tin s6 cong nghiép S0Hz.

Thi nghiém dién ap chiu dung xung sét 1,2/50pus

Thi nghiém do phéng dién cuc bg.

Po téng tré thir tr khong.

Thi nghiém b diéu ap dudéi tai (OLTC) (chup song, kiém tra d6 thi vong...).
Thi nghiém cach dién vong ddy bang dién 4p cam umg tin s6 100Hz.

Thi nghiém dau cach dién (trudc va sau khi thi nghiém cac hang muc cao ap).
Kiém tra d6 kin cia MBA.

Xac dinh céng suét tiéu thu cac déng co dién.

Thi nghiém ti s, cuc tinh va dic tuyén tir héa cac bién dong chan sir.

Thir nghiém phéan tich dap tmg tin sé quét (SFRA) theo IEC 60076-18.
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Thi nghiém cac phu kién bao gom: cac loai st dau vao, déng hd do nhiét d6
déu, déng hd do nhiét do cuén day, role gas cua MBA, role ap suét, déng hd chi thi
muc dr:"iu, role ap luc, role dong diu bao vé OLTC, ta diéu khién va kiém soat tir xa
MBA.

15. Cong tac nghiém thu MBA sau sira chira

Sau khi MBA da dugc thi nghiém, thir nghiém hoan thién toan b cac hang muc
yéu cau. Cac don vi thi céng ban giao MBA cho Hbi ddng nghiém thu tién hanh cac
thu tuc nghiém thu theo quy dinh.

Phén VI
KET LUAN VA KIEN NGHI

1. Két luin.

Pé dam bao cho cac thiét bi van hanh an toan, tin cdy, dap ung dugc cic yéu
ciu vé DPKX va TBA khéng ngudi truc va dam bao cung cép dién 6n dinh cho céc phu
tai trong khu vue, dé nghi Cong ty Pién luc Thai Nguyén phé duyét dua vao ké hoach
sua chira.

2. Kién nghi.

Trong qué trinh thi c6ng c6 thé xay ra mdt s6 phat sinh tai hién truong khac voi
hd so thiét ké do nhidu nguyén nhan khac nhau, don vi thi céng phai béo ngay cho chi
dau tu va tu van biét dé c6 bién phap xir Iy kip thoi. Pon vi thi cong khong duge tu ¥
sira ddi cac két ciu, lam thay ddi dén cac yéu t6 k¥ thudt co ban cta cong trinh.

Luu y nhimg khé khin c6 thé anh hudng dén tién d6 thi cong nhu thoi tiét mua
gi6, d6 4m cao...
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TONG CONG TY PIEN LUC MIEN BAC CONG HOA XA HQI CHU NGHIA VIET NAM
CONG TY PIEN LUC THAI NGUYEN Déc 1ap - Tw do - Hanh phiic

Thai Nguyén, ngay 10 thang 3 nam 2026

BIEN BAN KHAO SAT HIEN TRANG
Hang muc SCL: Sita chira MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV
Cong ty Pién lwc Ninh Binh cho Cong ty Pién lrc Thai Nguyén quin ly, sir dung
dé lip @it TBA 110kV Thanh Binh phuc vu di dn “Pwong diy va TBA 110kV
Thanh Binh, tinh Bic Kan”

Cian ctr Quyét dinh sb 905/QD-EVN ngay 17/6/2025 ciia Tap doan Dién luc
Viét Nam vé& viéc ban hanh Quy dinh vé cong tac Quan ly k¥ thudt trong Tap doan
Dién luc Viét Nam; Quyét dinh sé 197/QD-HDTV ngay 19/8/2025 ciia Téng cong ty
Dién luc mién Bic v& viéc ban hanh Quy dinh vé cdng tac quéan ly k§ thuat trong Téng
cong ty Dién luc mién Bic;

Cin cir Quyét dinh s6 572/QD-EVNNPC ngay 26/3/2025 ctia Tong cong ty
Dién luc mién Bic phé duyét Du 4n Puong day va TBA 110kV Thanh Binh, tinh Bic
Kan; Quyét dinh sé 1845/QD-EVNNPC ngay 20/8/2025 ciia Téng cong ty Dién luc
mién Béc vé& viéc didu chuyén MBA thay thé, dam bao van hanh MBA T1 TBA
110kV Can Loc — tinh Ha Tinh;

Can cr Quyét dinh s6 1603/QD-EVN ngay 18/11/2021 ctia Tap doan Pién luc
Viét Nam vé viéc ban hanh Quy dinh hé théng diéu khién tram bién ap 500kV, 220kV,
110kV trong Tap doan Dién luc quéc gia Viét Nam;

Cin ctr cOng van sb 6100/EVNNPC-DT ngay 08/12/2022 cta Téng cong ty
Pién luc mién Bic vé viéc thuc hién dinh huéng thiét ké cac TBA 110kV cla
EVNNPC;

Cin cir Quyét dinh s6 118/QD-EVNNPC ngay 20/01/2026 cia Tdng cong ty
Dién luc mién Bic v& viéc Ban hanh Quy dinh vé cong tac khao sat, thiét ké du an luéi
dién cp dién ap dén 220kV trong Tdng cong ty Pién luc mién Bic;

Cin ¢t cong van sb 1055/EVNNPC-KH ngay 10/3/2026 ctia Téng cong ty Dién
luc midn Bic vé viéc thong qua hang muc SCL 110kV nim 2026 cho PC Théi
Nguyén;

Cin cir hién trang thiét bi MBA T1 TBA 110kV Nho Quan 25MVA-
110/35/22kV Céng ty Dién luc Ninh Binh.

Hém nay, Cong ty Dién luc Thai Nguyén tién hanh khéo sat hién trang cac thiét
bi cia MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cong ty Dién luc Ninh
Binh, thanh phéan gdm c6:

Ong: Tran Vin Tuin Chirc vu: Phé Giam déc KT Cong ty
Ong: D6 B4 An Chirc vu: TP K§ thuat

Ong: Nguyén Vin Nghia Churc vu: Giam déc XNLDCTTN
Ong: Nguyén Dirc Thai chirc vu: PTP Ky thuat

C)ng: Tran Huy Hoang Chirc vu: CV Phong k¥ thuat
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Ong: Nguyén Thanh Nam Chirc vu: CV PKTAT- XNLDCTTN
Sau khi thuc di’a khao s'ét hién trang céac thiét bi, xem xét hd so ly lich tai san,
va ndi dung theo Quyet dinh s6 1286/QD-PCTN ngay 16/9/2025 ciia Cong ty bién luc
Thai Nguyén ching t61 thong nhat nhu sau:
L H]EN TRANG MBA 25MVA-115/38,5/23KV:
1. 8o liéu ché tao:
1.1. S6 hiéu quan ly: TI-NQ
1.2. Sb hidu ché tao: 004333-07
1.3. Nha méy ché tao: Nha méy ché tao thiét bi dién-Pong Anh-Ha Ngi
1.4. Ngay thang nim ché tao: 5/2001
1.5. Ngay thang nim bét dau dua vao van hanh: 02/01/2002
1.6. Tram dau tién sir dung: Tram 110kV Nho Quan
2. 80 li¢u kj thudt chii yéu:
1. Loai may bién 4p: Ba pha, ngoai trdi, ngdm trim déu.
2. Tén s6: 50Hz.
3. Piéu kién lam viéc:
Do cao: Khong qua 1000m so véi mue nude bién.
Nhiét d6 méi trudng: Trung binh: 35°C.
Max: 35°C.
Diéu kién khi hau: Nhiét déi.
D6 am: 100%.
4. Dién ap dinh muc:
Cao ap: 115+9x1,78%kV
Trung ap: 38,5+2x2,5%kV
Ha 4ap: 23kV.
5. Cong suét dinh mirc:
Cudn cao ap: 25.000kVA.
Cudn trung 4p: 25.000kVA.
Cudn ha ap: 25.000kVA.
Khi vin hanh song song, tong cong suét ca 2 cudn =25.000kVA.
Cong suat 1am mat tu nhién (ONAN)
Cudn cao 4p: 18.000kVA.
Cudn trung ap: 18.000kVA.
Cudn ha ap: 18.000kVA.
6. T6 déu day:
Cao 4p 115kV: Pau sao.
Trung ap 38,5kY: Déu tam giac.
Ha ap 23kV: Pau sao.
7. So d6 véc to: Yo/Alyo 11-0.
8. Phuong thirc ndi dét ctia hé théng:
Cao ap: Trung tinh ndi d4t truc tiép qua cu dao ndi dét.



Trung 4p: Cach dién.

Ha ap: Néi dét truc tiép.

9. Bién 4p lam mét may bién ap:
Lam mat tu nhién hoac quat mat cudng birc (ONAN/ONAF).
10. Mirc céach dién:
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bién 4p lam viéc

Dién ap thir tan so

Dién ap thir nghiém

Piura cuc dai (Gia tri cong nghiép (AC) xung sét (IL) (Gia
hi€éu dung) kV | (Gia tri hiéu dung) kV tri dinh) kV

Phia cao & 230 (Thir cam Um,

P 123 ( . g 550
Trung tinh-cao ép 72,5 140 .
Trung ép 40 70 170
Ha ap 24 50 125
Trung tinh-Ha ap 24 50 -

11. Pién 4p dinh mitc va dong dinh mirc tmg véi cac du ra phén ap:

Déu phan dp Cudn cao ap

Dién ap (V) ONAN ONAF
1 133.423 77,890 108,180
2 131.376 79,104 109,866
3 129.329 80,356 111,605
4 127.282 81,648 113,400
5 125.235 82,982 115,253
6 123.188 84,361 117,169
7 121.141 85,787 119,148
8 119.094 87,261 121,196
9 117.042 88,787 123,316
10 115.000 90,368 125511
11 112953 92,006 127,786
12 110.906 93,704 130,144
13 108.859 95,466 132,591
14 106.812 97,295 135,132
15 104.765 99,196 137,373
16 102.718 101,173 140,518
17 100.671 103,230 143,376
18 98.624 105,373 146,351
19 96.577 107,606 149,453

Cuén trung ap
Diu phan ap 1 2 3 4 5
Dién 4p (V) 40.425 39.463 38.500 37.538 36.575
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Dong dién (A) | ONAN | 257076 | 263343 | 269,930 | 276,848 | 284,137
ONAF | 357.100 | 365,754 | 374903 | 384511 | 394.634
Cudn ha ap
. Dong dién (A)
e 4 :
i ap(V) ONAN ONAF
23.000 451,893 627,555

12. Phuong 4p diéu chinh dién ap:

Cubn Ph}rkcrng ?hap Kiéu loai bd diéu chinh | Noi thao tac chuyén néc
o diéu chinh
day
Cudn cao ap Tu déng VVIII250Y —10191W | Trén ta CP hodc ti MR
Cudn trung 4p | Bing tay Néc phén 4p Mit may
Cudn ha ap Khéng

13. Nguﬁn dién dé diéu khién va phu dich:
Xoay chiéu: 3 pha —380V; 50Hz.
1 pha —220V; 50Hz.
Mot chiu:  220V.
Dién ap dé didu khién bé trr dong diéu chinh dién ap dudi tai: 100VAC.
14. Kha néng chiu ngén mach cia hé théng:
Phia 115kV: 35kA/3 gidy.
Phia 38,5kV va 23kV: 35kA/3 gidy.
15. Kha ning chiu qua tai ctia may bién ap:
Theo tiéu chudn IEC — 354 va “Quy trinh v4n hanh va sira chita may
bién 4p” ctia Tong cong ty Pién luc Viét Nam (S6 623/DVN/KTND).
16. Gidi ha d6 tang nhiét:
Gi6i han tang nhiét d6 16p déu trén:
(i1 han tang nhiét d¢ boi day:
17. Dong dién va ton hao khéng tai dinh mirc:
Df)ng dién khong tai: Io (%) = 0,25%.
Ton hao khdng tai: Po =19,950kW.
18. Tdn hao c6 tai (& nic chinh, nhiét d6 cudn day 75°C, 25SMVA).

55°C.
60°C.

Pk 115-385 =113,922kW

Pk 11523 =113,121kW

Pk 385-23 =98,175kW
19. Pién 4p ngén mach (¢ 75°C).

Uk 115-38,5 =10,7%

Uk 11523 =18,0%

Uk 38523 =7,0%

20. St dau ra cia may bién ap

Cudn day Cao ap Trung ap Ha ap Trung tinh
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110kV
Loai sit 123kV-800A | 35kV (Hoang | 23kV (Hoang | 72,5kV-800A
j (Italya) Lién Son) Lién Son) (Italya)
S6 lwong sir 3 3 4 1

21. Dau méy bién ap va dau by déi nic dudi tai:
’ Diu may bién ap va dau bo dbi nic dudi tai sir dung cling mét loai dau
c6 chat phu gia chong 0y hoa.
Méc dau: SHELL DIALA AX  Nude san xut: Singapo
C6 trang bi thi cao su & binh dau phu dé ngan cach su tiép xac giita dau
va khong khi.
' Cé trang bi 02 by hiit 4m cho ddu MBA va by OLTC, ¢6 van cin bang
ap suét.
22. B didu chinh dién 4p:
My lap bo diéu chinh dién 4p dudi tai kiu: VV III 250 Y — 10191W.
Hiang san xu4t: MR (CHLB Pric).
Pham vi diéu chinh dién ap: + 16%. S6 nic + 9. Dong dinh mirc: 250A.
B truyén dong diéu chinh dién 4p:
Kiéu: ED100S — Hang MR (CHLB Piic).
Cong suét dong co: 0,75kW.
, Bo OLTC duoc bao vé: Chéng qua tai, ngén mach ddng co va mach diéu
khién.
23. Thung dan nd dau:
Pudng kinh: 960mm Chiéu dai: 2500mm
Thé tich: m3 Chiém:....% toan b trong luong dau.
24. Thiét bi kiém soat va bao vé:
1 Role hoi loai: BR80 - Hing TERMAN - Italya san xuét. C6 02 bd tiép
di€ém bao Role tac dong.
Role dong du loai: RS — 2001 — Hang MR — Prc san xuét. C6 tiép diém
bao Role tac dong.
Pdng hd bao mirc diu loai:
01 cai loai: I 220 (LB22)
01 cai loai: L 220 (LA22)
Do hing TERMAN - Italya san xuit. Cé 02 b tiép diém béo
murc dau thép.
’Déng ho do nhiét do dau lop trén loai: MSRT 150 — Hang TERMAN —
Italyq san xu’ﬁt: Loai lgim chi, c6 ti€p diém khong ché nhiét d6 trén va dudi, kém theo
bd hién thi so tir xa kiéu PT 100.
Pong hd do nhiét do cudn day: Loai MSRT 150-W do hang TERMAN —
Italyq san xu’ﬁt: Loai lgirn chi, co tiep di€ém khong ché nhigt d6 trén va dudi, kém theo
bd hién thi so tir xa kiéu PT 100. Pat & pha B phia cao ap 115kV.
’ ’ V'fm an toan (van phong né) loai: VS 150 — Hing TERMAN - Italya san
xuat: Co ti€p di€ém bao van tac dong.
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25. Thiét bi phong am cho dau loai: Hat Silicagel
26. Bién dong dién chan st MBA.
Bién dong chan sir 115kV:
S luong chén st: 03
Ty s6 bién: 100-200/1/1/1A.
S6 cudn day thir cap: 03 cho méi chan st
D6 chinh x4c va cong suat:
01 cudn do luong: CL 0,5 -30VA
02 cudn bao vé: CL 5P20 —30VA
Pha B thém 01 cudn dé do nhiét dd cudn day: CL 5P20 —20VA
Bién dong chan sir trung tinh cao &p
Sb luong chan sa: 01
Ty s bién: 100-200/1A
Sé cudn day thir cdp: 01 cho mbi chan s
D0 chinh xé4c va cong suét:
01 cudn d& bao vé: CL 5P20 —20VA
Bién dong chan st 38,5kV
S6 lugng chan st: 03
Ty s6 bién: 300-400-600/1/1A
S cudn déy thir cap: 02 cho mdi chan si
D6 chinh x4c va cong suét:
01 cudn do luong: CL 0,5 - 30VA
01 cudn bao vé: CL 5P20 —30VA
Bién dong chén sir 23kV
S6 luong chan si: 03
Ty s6 bién: 600-700-1000/1/1A
Sé cudn day thir cAp: 01 cho mdi chan si
D6 chinh x4c va cOng suit:
01 cudn bao vé: CL 5P20 - 20VA
27. Hinh dang kich thu6c vo thung may bién ap
Hinh dang: Vo bang thép, két cAu han, kiéu nép chudng (nhic vo)
Kich thuge (bao): Dai(mm) 6200
Rong (mm) 3960
Cao (mm) 5630
28. Trong luong ctia may
Déu: 16,7 tAn
Rudt may: 31,5 tén
Toanbd: 60,5 tin
29. Hé théng lam mat
Bo tan nhiét




c6 kha ning khéa & vi tri déng mé. C6 nut xa khi va diu & mdi hdp canh.
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06 b canh tan nhiét, két cau tim thép han lan.
Moi 6ng noi véi hép canh tan nhiét déu c6 mot van canh buém

Hé théng quat 1am mat

~ Heé thdng quat lam mat hoat ddng theo hai ché dg, bing tay va tu
dong. Thong s0 k¥ thudt nhu sau:

T £ Luu lugng Cong suat _— Téc do
Ténthiétbi | S61 i :

én thiét bi | SO luong (m¥/h) kW) bién ap (V) (v/phit)
Quat gi6 6 12.000 0,6 380 740

3. 86 li¢u thir nghi¢m xuét xuiong:
1. Do dién tré cach dién, d6 4m, tad, cac cudn diy cing st diu vao & 33°C.
Dién trg cach dién va C2/C50

Pdi tugng do R60" (MQ) | RI5"(MQ) | C2/C50
Cudn 115-38,5+23+vd 1700 1000 1,012
Cubn 38,5-115+23+vo 1600 750 1,012
Cudn 23-115+38,5+v0 1600 700 1,011
2. Po dién trd mét chidu cac cudn ddy & nhiét d 33°C.
Cudn 115kV
Néc Rao (Q) Rzo (Q Rco (Q AR%

1 1,372 1,377 1,377 0,36

y: 1,374 1,353 1,352 0,44

3 1,322 1,330 1,329 0,60

4 1,298 1,306 1,305 0,61

5 1,274 1,282 1,281 0,62

6 1,250 1,258 1,257 0,63

7 1,226 1,235 1,234 0,73

8 1,202 1,211 1,210 0,74

9 1,178 1,188 1,187 0,84

4. Lich sir sira chita, van hanh:
- Nam 2024 MBA dugc stra chita mot s6 hang muc bén ngoai va tai chd gdm:
+ Thay thé role van phong nd, role hoi MBA T1

+ Thay thé dong hd bao mirc diu tai binh dau phu

+ Loc lai dau.

+ Thay cap nhi thir tir ti diéu khién tai chd MBA T1 vao ti PKX MBA T1.

- Qua trinh van hanh MBA chua duoc stra chita 16n lién quan dén thay thé cach
dién va quan lai cudn day lan nao.

- Qué trinh vdn hanh MBA T1 chua’xéy ra su cb, duoc thay dua ra khoi van
hanh tir T5/2025 theo du 4n nidng cong suat MBA T1 TBA 110kV Nho Quan, tinh
Ninh Binh.
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CONG HOA XA HOCHU NGHIA VIET NAM
Dye lip - Ty do - Hgnh w=ic

Ninh Bink, ngdy 02 thang 6 ndm 2025

BIEN BAN GIAO NHAN

Miy bién dp 110KV -25MVA No: 004333-07 tram 110KV Nho Quan

Can et viio hop ddng 56! .oouvvone. N e e S s S
G thau si: .......
Hom nay, ngay 02 thang 6 nadm 2025, chang i gém o

I. Thinh Phin

1. Dyi di¢n Bén nhin: Cong ty TNHIE MTV Dign lyc Ninh Binh
(f)ng Trﬁn Qu:mg Lim Chire vy: CB Phing k¥ thudt

Chie v NV TTTND

Chire vy Phong KHVT

Chire vy: Phong An 1odn

Chue vyt Xi ngme;pi BCT Ninh Biﬁn

Pt T04. L {_hmw sm} .&mﬁﬁﬁmw 5159
% ngidmmmhacang 13 EA Cp&«mﬂ!
B cscsowaison kRS Clitee v

ﬁn;g F.IWM I!"“““&“’ﬁ o Chire v T Wy Deada
3. Dyi difn Ban quin I§ dy dn phat trién == lye:
Ong:. Ttin...Thi.. fimac} Chitc vy CV fling GSX D
L6117 SO Chire vy
Il. == dung:
Sau khi kiém tra thye 1€ ce b phin, thiét bi kém theo MBA, cic tu dién, cac
viit tir cua dyr dn, cée bén tham gia thdng ahdt xde dinh khoi luong hign trang nhy

—— %
™ ['én thiet bj vt tur : | Ghi chi
| Lo vi |lwgng |
I | Thin miy bidn dp 25MVA | Miy | m%  No: 00433307
y | Toan b-@ thin MBA va Rui | ’ |
e




fu OLTC: u diéu khién b

e

cha: cic role ha. role diong %
i, cic van khoa; Ti chuyén f _
. nﬁc MBA va hé thing chuyén | Gian kém thin may, diy du
- m: MBA, Van phing o, | Aguyen ven,
dong ho chi !hg nghigt & i
MBA, déng ho chi thi nhiét “ |
149 cudn diy. N S SR—
;| Chc ohitiét di kem May | |
=mip [ T—
|| Situngrioh 11SKV | B3 | 01 | Daliptén thin MBA
B f:lcsn ip (Bao gom G pdi H‘B T {}3 ‘ D3 Fﬁp trén thin MBA
3Bioh=w 5 | cai | 01  DilipwénthinMBA
Déng hé hién th mure diu : ' Da ldp trén than MBA
" thinmiy Ci oA iii i
5 Dong ho hicn thi mire dau Cii ai D lip trén thin MBA
" | ==1b§ chuyén nac B R Pl SO e
6 | Chiin binh diu = | Cai | o1 | Dilipirén thin MBA
7|Mie  trén thin MBA ; | DA lip irén thin MBA
8 | Thanh dii duimg dng By | 01  Dalipirénthin MBA
9 Cinh tan nhigt By | 12 Palap wén thin MBA
10| Quat lammat By | o6 | Dalipteén than MBA
Il |Sitrung 385k | By | 03 | Dalapucénthin MBA
| o ~ 1! T ; o o e
12 g:},} 23KV { sar trung B | 0l 1% lap trén than MBA
o ] | | Chura Tap do vir chin sirtir
13 | Sir ha ap 23kVisir pha) B 03 hiénirpng { dang d¢ rin
i .. |uongihing)
4], mﬁf:i!?’ bt biit diu cye v sir cii | o4 Bi lip trén thin MBA
o | BO diu cdt bat dhuoye ty sie | . | Dii lip trén than MBA
I5 IR SKY i Cai 03 | .
1 | BO diu oot bt diu cye ty st cE | o1  Dd lap theo sir trén than
| T "Alg%’{ lmng tinh) Tl B  MBA ]
7 ;Bjﬁl{\i'? Pha) ey s Cai | 03 { dnng dé rixi trong ﬁmng]
118 | Thanh cai 38,5 va 23kV Thanh | 06 ﬂémummgm
9 |G I i [0z | véwimegke |




ﬁ s W.m: diu tham teén than may | rm
7| nhu anh kém theo _
UL Cée Vit tr kém theo
- z - e .
{ 19 | Xaoft lhép hmh ma i.e:n . ke Co hinh anh kém theo
v Ciic logi ta va thiétbj = |
| kign = _ Loty
! ag | Thu i vd kho cua Dign by Tu Ti i
el T T . 1 L —
2y | Thuhdis Ckbocw Dign b Ty
|70 | debu ién mgin § 31 5 LN ]
23 Thu hﬁl vé kho cua Dién e Tu Ta I
| hop b mgin 331
24 T nir xa T i
|25 E‘u hdi \5:::11: Dign Iy B) B5 10 i
T [ Thu vé kho cia Dién Iy cap Dily cap ding 19x1.5 can 416kg:
nbj thir didy cip ddng 7x1.5 cin 142kg:
26 mo | 2350 | diy chp ddng 10x2.5 cin 166kg;
f ddy cﬁp&ng a4 cln Toky: ddy
A T , cip dong 4x2,5 cin 26kg |
Thu hén ve kb cua Iiéa lge Cap " ;
217 | 35kV: CwXLPEPVC/XLPE- m | s | S ‘“;' ‘:;f oo
Ix18%mm? i
Thu v kb cla Didn lye Clp p—
28 | 24kV: CwXLPEPVC/XLPE- L om W o3 dyi:ib? dho cbe
Tho bl v kho cua Ditn lge | Thank oo dai 140mm=26 thanh;
Thanh cds hifn trang ‘ D §20mam =36 thanh; dii
1230mm= 2 thanh; d&i 970mm =
29 m 324 | 2 thank; das 880mm= 2 thanh;
| ddi E320mmy=1 thenh; dii
! [420mm= | thanh; Thanh trén
A 1 i 1240mm=2 thanh
o [P,




111, Ton tgi sau khi to hop méy,
+ Chua v sinh todn b thin may, nhiéu vi 1r de chay dau ban byi bin,
+ gioang chan sir 110kV, 35kV sidt ép chua dat yéu chu quy trinh k¥ thudt, ép
khdng déu viin qua mie 13 & diy gioang 1y sit co hinh anh kém theo,
+ Mt bich sir 22kV dang cluiy ddu, gioang mit bich sit chua dit véu ciu,
+ M2t bich cua ciic diu ndi canh tan nhigl vin thin may co hién tong rf diu,
+ Hodin chinh lai td diéu khién tai chd nhr hién trang ban diu,
IV. Két lujin:
Bén gizo di giso du khos heong ahu irén, B3én Kho Phic Son edng ty TNHH
MTV Dién lyc Ninh Binh di nhin do khoi lugng nhe trén tuy nhién vé mit véu
ciiu k¥ thujt 10 hgp may bidn dp chua dpt, Hi dong kiém tra véu cdu don vi thi
ciing thyre hign xir 1 ngay cde 16n 13i nhur trén, dé thye hién bude kidm tra tnrde
khi hoan thanh giao nhin.
Bién ban duge lip thanh 06 ban, di doc Iy cho cac thanh vién nghe vii déu
thing nhdt ndi dung trén,

DAI DIEN

BAN QUAN LY DU AN PHAT
TRIEN DIEN LUC

Pb&ngﬁ?t‘kuitm Toeo TES tfv}*f

Phong KHVT: / DAl DIEN

DON V] THI CONG
Phong An Toin™~J/)_

Rdeane:
+
_”'—H"’—"

PAI DIEN BEN NIHAN
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Anh 2 déng hd bao diu phia OLTC va phia MBA:

Network: 12 Nov 2025 at 14:23:42 GMT+7,
Local: 12 Nov 2025 at 14:23:42 GMT+7
N 20° 12' 54.232", E 105° 59" 7.686"

II. HIEN TRANG THIET BI VA PHU KIEN CHI T T:

Khu Cong Nghiép Phtic Son

Pon

TT Tén thiét bj vi |59 Tinh trang Bi¢n phdp cii tas, sira
tinh lwong chira de xuat
Thin MBA 25MVA
bén trong c6 dau trén
A . 5 T iy £ .
may c6 hé thong sir
oom
Han ri, cic giodng | - V€ sinh, son lai.
1 | Than MBA May 01 than méy lao héa, | - Thay gioang, bu léng cii
nut va, ri dau trén than MBA.
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Giodng ti sir nut

Thay gioing, b6 sung bu

2 | SaMBA 110kV Qua | 03 |v&, thicu bu long | .
- 16ng.
chén sir
; . Giodng ti st nit e
3 |SaTT115kV Qua 01 Vo Thay gioang.
ba thay 02 qua
pha B, C (méau
4 | Su38,5kV Qua 03 |nau) Thay gioang.
Giodng ti st nut
v
; : 2 Giodng ti sir nut .
5 | Sur trung tinh 23kV Qua 01 V5 Thay giodng.
; . Lip moi sir, giodng va cac
6 | Si23kV Qua 00 phu kién kém theo.
6 | Van giam ap Bo 01 Thiéu nép che Bo sung nap che.
7 | Pdng hé do nhiét d6 ddu | Cai 01 | Ciibam bui Kiém tra va bao dudng.
Phia 115KV (theo | g32r) 115 va bao dudng.
A A o n ly lich dat tai pha | : i A X
8 Poéng hd do nhiét do Céi 01 B). Hién chua c6 B6 sung cédc dong ho do
cudn diy MBA " ~_ | nhiét cho cudén 35kV va
' do nhiét cho cudn 9KV ¥
35kV va 22kV
Xu ly dién tré cach dién
9 | Quat mat MBA Csi | 06 |Chhm bimby |J0nEcoquatsol,3,6.
Kiém tra, bao dudng cac
quat mat.
A BA2 cip theo du &n:
fig |00 5ot van L3KVE| g | g Pudng day va TBA 110kV
dong ho dém sét Thanh Binh
" . BA2 thuc hién tai vian ban
gy |Shong sét van 3R0kVE| Ha | g s6 3719/BDAPLKT ngiy
dong ho dém sét 29/10/2025
Chéng sét s BA2 thuc hién tai vin ban
12 A a2 of g Bo 00 s0 3719/BDADL-KT ngay
Pa thao ha hién
trong kho c6:
- Gian thanh céi | 2 — "
55 & % 2 Bo sung gia d& thanh cai,
13 | Gian thanh cai 38,5kV Bo 01 dong..' . ot A% thanh gal.
- Thiéu gia do
thanh cai, st do&
thanh cai
B6 sung gian thanh céi, gia
14 | Gian thanh céi 23kV Bo 00 d& thanh cai, sit d& thanh
cai.
15 |Kep cwc MBA phia| ps | o4 |Thiéubulong | B sungbulong

115kV
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Kep cuc MBA phia

16 | 38 5Ky B 03 | Thiéu bu Iéng B4 sung buléng
17 %}fvcuc tung Gohphia | g5 | o7 | Thiubuléng | B sung buiéng
18 12<3©1§V age MEA. phis Bé 00 B6 sung 03 kep cuc
Nép che thiét bi van| . A :
19 phgng " : Bo 00 B6 sung nap che.
Ni che dong bd bao " 2 z
20 mu‘; dhu, Roleg B6 02 Bé sung nép che.
A A . Pid cii, han gi, |- Kiém tra va bao dudng
HE¢ thong van  cédnh o & (i " '
21 buém trén thin MBA Céi 24 bong tréc som, | V€ sinh, SO'}I lai. , )
thim déu - Thay gioadng, bu 16ng cil.
22 | Pong hd bdo ddu MBA | Cai 01 | Con tdt V¢ sinh, bao dudng
Loc lai dau cho MBA dé
xi cai thién chat lugng dau,
. ggl hl/EIBGRg 13[11812 nang cao cach dién, tich
23 | Dau MBA tap chét va nudc dong thot
dau trong binh
En i 23cin. loai bo lang cin. B6 sung
P diu méi cho hao hut du
murc van hanh
B He¢ thong OLTC bén
A
trong co diu gom
i Kiém tra, bao dudng co ciu
1 | B0 truyén dong OLTC Ta 01 Hang MR (Dtc) | co khi, kiém tra vé sinh
tiép diém chuyén mach.
Dong ho ol il dau : Kiém tra va bao dudng, vé
2 |trén binh ddu phu phia | Cai 01 Kinh mo s ¥
OLTC
‘ ) Theo mac MBA . )
3 | DauOLTC Tan KQ thi nghiém | Loc lai ddu hit am
con tot
Tu diéu khién may
C
bién ap
Kiém tra, bao duong dé
1 |TabK xa MBA Ta 01 dam béo két nbi véi ta didu
khién tai chd (thay méi)
2 | Ta PK tai chd MBA Ta 01 Cap ndi by vo lao | Thay moi, gom cac ddng
: hoa hd nhiét do vao trong
D | Cip diéu khién
1 Cép diéu khién ndi bd Bo 01 Céap ndi b vo lao Thay méi.

tai thin MBA

hoa
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TONG CONG TY CONG HOA XA HOI CHU NGHIA VIET NAM
DIEN LU MIEN BAC Bie lip - Te do - Hanh phéc
BAN QUAN LY DU AN
PHAT TRIEN DIEN LUC
S ATIOHDARL-KT Md N, mgay 29 thame N miey 005

Viv thing nhit khdi hepng lién
quan MEA, diy in Pwdmg diy v
TBA 110kV Thanh Binh

Kinh giri: Cong ty Dién luc Thai Nguyén
Phiic ip ndi dung vin ban sd R60/PCTN-KT agiy 1982025 cda Cng ty
Dign hee Thii Nguvén (PCTN) v vide Cung cip thing tin va thing shdt mdt sd
ndi dung thue hién dir dn Dudmg didy va TBA 110KV Thanh Binh, tinh Béc Kan;

Tiép theo van ban =6 2887BDA BL-KT ngiy 25/82025 cia Ban QLDA
Pladt tridn Dién lye v vide Théng tin quy md, giai phip du ndi MBA, dv dn
Pnrimg diy va TBA 1 10KV Thanh Binly, tinh Bic Kan.

Ciin cit bd so TKKT, TKBVTC-DT phit duyét lidn quan dén hang mye MBA
lse didu chuvén cho dy dn, pham vi va kisdi lugeng thise hidn ciia BA2 nher sau:

- Cung cdp, lip dit diy diin tr thanh cdi 110kV & ndi vio kep cie sit
110KV MBA (kep cuc do PCTN cung cip, lp dit theo MBA):

- Cung cdp, lip dat cip lye phia 35KV tir td miy cft 1dng 35kV ddu nbi
viso kep cue sir 35kV MBA (kep cwe do PCTN cung cip, lip 4it theo MBA):

- Cung cip, Hip a3 ching sét van 22KV, 35kV 13i cdc diu cpe trung thé
MBA (id 8 chibng sét van trung thi do PCTN cung cap, [3p dit theo MBA).

- Cung cip, kéo rii clip nhi thir rir th didu khién tai chd MBA ddu ndi vao
ti didu khién xa MBA (1 diéu khidn toi chd vi td didu khidn xa MBA do PCTN
cung clp vi Ep A3t theo MBA).

Ban QLDA xin théng béo 08 Quy cbng ty duge bidt vi phdi bop.

Tfﬁﬂ m‘g.". ds

&
N mhiin: KT.GIAM BOC
_Dmv]y:\‘ﬁnﬁl"ﬁﬂimm: ks MMBI}C
- Giidm dde (Bin chol. B
- BRDAZ;
- Lin WT, KT,

Dé c6 co sd cho viée 1ap phuong 4n sira chita, Cong ty Pién luc Théai Nguyén
da phéi hop v&i Trung tdm thi nghiém dién mién Béc thuc hién thi nghiém thdm kham
chuyén siu MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV la tai san MBA
ngoai ludi cia PCNB dén cho Céng ty Pién luc Thai Nguyén (PCTN) quan ly, st
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dung dé lap dat TBA 110kV Thanh Binh phuc vu du an “Pudng day va TBA 110kV
Thanh Binh, tinh Bic Kan” tai Quyét dinh s6 1845/QD-EVNNPC ngay 20/8/2025 ctia
Téng cong ty Pién luc mién Bic vé viéc diéu chuyén MBA thay thé, dam bao van
hanh MBA T1 TBA 110kV Can Léc — tinh Ha Tinh. Két qua:

TOM TAT KET QUA THU NGHIEM KHAO SAT CHUYEN SAU:

+ Tai Bién ban thtr nghiém/Thi nghiém may bién ap luc sb 01-1564-
2025/NPCETC-CA ¢6 két luan: Hé s6 hép thu phép do Cao —Trung + Ha + Vo thip
hon 1,3, ty sb bién giira cuén day cao va ha tir nac 16 dén nic 19 do léch so vO1 mac &
cal pha l6n h0'n 0,5%, khong dat yéu céu k¥ thuat. Bo chuyén nac 35kV bi ket khéng
chuyén duoc nic. Cac hang muc da thir nghlem/tln nghiém khac dat yéu cau ky thuat

+ Tai Bién ban phan tich dap g tAn sb queét may bién ap hrc sé 02-1564-
2025/NPCETC-CA c6 ket luan: Két qua dép tmg tan s6 quét SFRA lan nay 1a co so
cho c4c 14n phan tich tiép theo.

+ Tai Bién ban thir nghiém/Thi nghiém méay bién 4p luc sé 03-1564-
2025/NPCETC-CA c6 két luan: Céc 16p cach dién ran gifta cuén day Cao-Trung,
Trung-Ha bi nhiém 4m (Cao-Trung: 2,7% , Trung-Ha: 2 1%).

+ Tai Bién ban thir nghi€ém/Thi nghiém may bién dong lép sin s6 04- 1564-
2025/NPCETC-CA c6 két luan: Céc hang muc d thir nghiém/thi nghiém dat yéu cau
k¥ thuat.

+ Tai Bién ban thir nghiém/Thi nghiém mdy bién dong lip sin sb 05- 1564-
2025/NPCETC-CA c6 két luan: Cac hang muc da thir nghiém/thi nghiém dat yéu cau
k¥ thuat.

+ Tai Bién ban thir nghi€ém/Thi nghiém may bién dong lap sin s& 06- 1564-
2025/NPCETC-CA c6 két luan: Cac hang muc di thir nghiém/thi nghiém dat yéu ciu
k¥ thuat.

+ Tai Bién ban tht nghiém/Thi nghiém dong co dién sb 07-1564-
2025/NPCETC-CA c6 ket lusn: Dién tr& cach dién dong co quat sb 1, 3, 6 thap hon
2MQ, khdng dat yéu cu ki thuat; Cac hang muc da thi nghiém khac dat yéu céu k¥
thuét.

+ Tai Bién ban thtr nghiém/Thi nghiém dau cach dién s6 08-1564-
2025/NPCETC-HOA c¢6 két ludn: Cac hang muc da thir nghiém/thi nghiém dat yéu
cau k¥ thuét.

+ Tai Bién ban thir nghiém/Thi nghiém dau cach dién s6 09-1564-
2025/NPCETC-HOA ¢6 két luan: Céac hang muc da thir nghiém/thi nghiém dat yéu
cau ky thuat.

+ Tai Bién ban thir nghiém/Thi nghiém khi hoa tan trong dau cach dién sb 10-
1564-2025/NPCETC-HOA c6 két luén: Két qua phan tich khi hoa tan trong diu MBA
khong phat hién bat thuong.

+ Tai Bién ban thir nghiém/Thi nghiém khi hoa tan trong diu cach dién s6 11-
1564-2025/NPCETC-HOA c6 két luan: Két qua phén tich khi hoa tan trong diu OLTC
khong phat hién bat thuong.

-+ Tai Bién ban thir nghiém/Thi nghiém FURAN, METHANOL trong dau cach
dién s6 12-1564-2025/NPCETC-HOA c6 két ludn: Két qua phan tich chi ra gidy cach
dién & trang thai phan hiy tuong dbi.
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NPCETC.CAIQT.OLBM.0

-

| CONG TY TNHH MTV THi NGHIEM DIEN MIEN BAC L
_ NORTHERN ELECTRICAL TESTING ONE MEMBER 4 G_
@ EVNAPC COMPANY LIMITED T505661TI015
ETC Dia chi fak): 465 Neuvén Van Linh - Phustns Phic Los - TP Hi Ng L2, m
Dién thoai (Tel): 02438759361 Fax: 024.38759080 : .
Web: hop:/etc.npe.com.yn Email: etvinpe.comyn
BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN AP LUC
{Test report of power transformer)
Sé:  01-15642025 /NPCETC-CA
Tén dy an (Project): Thi nghidm MBA 110kV 23MVA- 110/33/22kV truée khi siza chita thude Hang mue:
Thi nghidm MBA T1 TBA 110kV Nho Quan 25MVA-110:35/22kV Coag ty Bign lye Ninh Binh cho Cong
ty Bin lye Théi Nguyén qun Iy, st dung dé lip dat TBA 110kV Thanh Binh phuc vy dy in "Buimg diy vi
TBA Thash Binh, tinh Bic Kan®
V1t lip dit /Site): /

Tén thiét bi (Model): MBA T1 S0 ché tao {Serial ¥*): 004333-07

Hang san xuilt (Mamfacurerj: EEMP Kicu may (Tipe): /

Cong suit (Aurden)(kVA): 25000 Dién ap dinh mirc (Rued voltagel(kV): 115/38.523
To dau diy j¥ector group): YNd11ynl2 Niim sdn xuat (Year of marufacture): 2001

Nai thuc hién {Location test): Kho trong tram 110kV Phiic Son

Tinh trang (Seate): Thi nghiém trude siva chita | Ngiy thuc hién ( Test dare): 047122025 |
Bicu kién méi trudng( Ambiens conditian): t= 26 °C, Rh = 60 % |

Cad hang muc di thir nghiém/thi nghiém (Tested functions):

1. Kidm tra bén ngodi (General inspection)

2. Ddng dién vi ton hao khdag tdi (No load current and losy measwrement) B ||
3. Do dién tr cich didn (Insularion resistance measurement ) | 2

4. Kidm tra t0 ddu diy (Vector group) @

5. Tri s tg chc sir dhu vio (igs of hushingy) ¢ | @

6. Din tré mdt chidu cde cudn ddy (Winding DC resistance mesuarement) | 3
|7-T¥ 50 bién (Ratio) | 2|
8. Tri s ted cle cudn diy figdof windin *)| =2

9. Kidm tra b didu ip dudi tdi (Check on-load sap changer): @

Pluromg phap thir nghidm Tesiing method): IEC60076 - 1, IEC60137, IEC60214,QCVN QTD-5:2008/BCT,

fidu chudn eila nha sin xudt |

[KET LUAN (Canclusion): Hé sé——thy phép do Cao ~Trung + Ha + Va thdp hom 1.3, ty 6 bidn gitia cugn

diy cao vi ha tit ndc 16 dén nde 19 83 1éch so véi nddc & ca 3 pha Kn hon 0.5%, khoag dat yéu cdu k§ thude

g} chuyén nde 35kV b ket khdng chuyén duge nde. Céc hang muc da thir nghitmithi nghiém khic dat yéu
u ki thudt

Ha Npi, ngay 09 thing 12 ndm 2025 ||
KT.GIAM POC
Ngwii thye hign P.Trudng phong ___PHOGIAM BOC
(Testery) (Vice of department} ) .. v of Director}

u Vii Tién Diing
D6 Vin Son
Nguyén Quy Anh

- 156420125

Cae mue {*) durgre VILAS cding nheir {The ftems (*) have been accredited by VILAS) Page 1 of 5




66

NPCETC.CA/QT.01/BM.05
CONG TY TNHH MTV THI NGHIEM DIEN MIEN BAC y N
NORTHERN ELECTRICAL TESTING ONE MEMBER | \o oy C
i EVNNPC COMPANY LIMITED
ETC B chi (ki 468 Ny Viin Lich - Phusinag Phic Loi - TP, Ha Noi

Bién thoat (Te/): 02438759 361 Fax: 02438759080
Web: http:/fetc.npc.com.yn  Email: etei@npe.com.vn

BIEN BAN PHAN TICH DAP UNG TAN  QUET MAY B® AP LUC
(Test report of Sweep Frequency Response Analysis)
$&: 02-1564/2025 / NPCETC-CA

—————
i

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi sira chita thuge
Hang muyc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Dién
lyc Ninh Binh cho Céng ty Dién lye Thai Nguyén quan Iy, si dung dc 1ap dit TBA 110kV
Thanh Binh phuc vu du an "Buang diy vi TBA Thanh Binh, tinh Biic Kan"

Vit li.p dat Siee): !

Tén thiét bi (Madel): MBA T1 S ché tao (Serial ¥): 004333-07

Hiing san xuit (Mamgactirer): EEMP Kiéu may (Tipe): /

Céng sudit (Bardem){kVA): 25000 Bién dp dinh mifc (Raied voltage)(kV): 115/38.5123
To dau diy (Vector groupy: YNd11yn12 Nim sin xuat (Year of mamufactire): 2001

Noi thuc hign (Lecation test): Kho tai tram 110kV Phiic Son

Tinh trang (State): Thi nghiém trude sim chira

Ngay thuc hién (Tes date): 04/12/2025

Dicu kign moi trudmg (Ambient condition): t =25°C , Rh =60 %

Cic hang myc da thir nghi¢m/thi nghig¢m (Tested functions):

1. Khir tir dir {Residual degmagnetization) &

2. Phin tich dap éng tan 50 quét SFRA (Sweep fenquency response analysis) i

Phuong phap thir nghiém/thi nghiém (Testing method): IEC 60076-18, tiéu chuin cia nha sin xuat

KET LUAN (Canclusion): Két qua dap {mg tan s quét SFRA lin ndy 1a co'sd cho cac lan phin
tich ticp theo.

Ha Ngi, ngay 09 thang 12 ndm 2025

KT.GIAM POC
Ngurdi thye hign P.Trwong phong Pl{ﬂ GIAM BOC
{Testers) {¥ice of departmeni) R e

Vi Tién Diing
Db Vin Son
Nguyen Quy Anh

Trinh Xuin

Cdc muc (*) dheoe VILAS eong nhdn (The items (%) have been aceredited by VILAS )

Page 1 of 3
12- 156420125
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NPCETC.CAQT.01BM.06

(CONG TY TNHH MTY THi NGHIEM DIEN MIEN BAC
' | NORTHERN ELECTRICAL TESTING ONE MEMBER o‘
EVNNPL |
£rc ; COMPANY LIMITED
| Db (k465 Ngyin Vi Linh - Phusirss Pl Lis - TP, Hi NG
[ Du;u thogt {Tel): 024.33"59 361 Fax: 02438759080
| hittpiite, Email: efcfinpe.com vn

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN AP LUC
(Test report of power transjormer)

Si: 03-1364/2025 | NPCETC-CA

Tén du &n (Prajecy: Thi nghiém MBA L H0kV 25MVA- LHV3522kV trude khi sira chira thude
Hang mye: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cdag ty Dién lyc
thBhlhdwC&lgty Dién lue Thii Nguyén quén 19, sudungd& l&p d5t TBA 110kV Thanh
Binh phue vu dy én "Dudng diy v TBA Thanh Binh, tinh Bic Kan"

Vi trf Wip ddt (Site): /

Tén thidt b (Model): MBA T1. 86 ché tao (Serial ¥): 004333-07

Hiang sén xudt (Manyfacturer): EEMP Kidu mdy Types: /

Cong sudt (Burden){kVA): 25000 Dién dp dinh muire (Raeed voliage)(kV): 11538.5/23
T ddu diy (Vecror graug): YNdI Lynl2 Niim sin xuit Yoar of mosufaceure): 2001

Noi thure hién (Location test): Kho trong tram | 10k Phiic Son

Tinh trgng (Starey: Thi nghidm trurdse siea chita | Ngiy thue hidn | Tes dwep: 05/12/2025

Didu kin moi tneimg (Ambient condisions: t =25 °C , Rh =60 %

Ciic hang muyc d3 thir nghlém/thi nghlém (Tesed frunetions):

Phin tich dap img tdn 56 didn mdi (Diekectric Frequency Response) )

Phuong plu&p thir nghi¢m/thi nghi¢m (Testing methad): IEC 60422: 2013; IEEE Sed C57.161-2018,
tidu chudn ciia nha sin xuét.

KET LUAN (Canciusion):
Cic lop cich dign rin gitta cudn diy Cao-Trung, Trung-Ha bj nhitm &m (Cao-Trung: 2.7% .
Trung-Ha: 2.7%)

Ha N§i, ngay 10 thang 12 nim 2025

KT.GIAM BOC

Npsnyc s P.Truimg phéng _PHO GIAM BOC
(Testers) {¥ice of depariuent) P T

Vi Tién Dilng
Bl Viin Son
Nguyén Quy Anh

Page L ol 2
FL1564 2015
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SPCETCCADT.03/BMLIZ

CONG TY TNHH MTV THI NGHIEM DIEN MIEN BAC
NORTHERN ELECTRICAL TESTING ONE MEMBER

EVNRPC COMPANY LIMITED

ETC B che faackd): 365 Nizoyin Vin Linh - Phuimss Phae Log - TP. il N
Dién thoas {Tef): 12438759361 Fax: 02438750080
Web: htip:/elenpe.com.vi Email: elciinpe.com.va

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN DONG LAP SAN

{Test report of curvent transformer)

i Sh 4-1564/2025 { NPCETC-CA

|| Tén du dn (Projecy: Thi nghiém MBA 110kV 25MVA- 110/35/22kV treée khi sira chiva thude
Hang muc: Thi nghiém MBA T1 TBA [10kV Nho Quan 2SMVA-110:35/22kV Cdng ty Dién

lyc Ninh Binh cho Céng ty Bin lue Thii Nguyén quin 17, sir dung 4 ip 41t TBA 110kV Thanh
Binh phue vu dir dn "Budng diy vA TBA Thanh Binh, tinh Bic Kan”

Vi tri 1p At (Sej: ¢

Tén thidt bi (Madelt: TI 1p sin phia 115kV MBA T1

6 ché tao (Serial NO): /

Hiing san Xudt /Mamuficsrer): { Kidu miy (Tipel: {

Dién 4p dinh mite Rand voliage)(kV): Niim sdn xudt (Fear of manufacnre): /
|[Ti 56 bidn (Ratia)(A7A): 100-200/1/1/1; cuspn 4 pha | Céing sudt (Burdeni{ VA): 30-30-30; cufn 4
||B: 150-200/1; pha N: 100-200/1 pha B: 20; pha N: 20
|| Noi thue hidnsZocation sesti: Kho trong tram 110kV Phic Son

Tinh trangySuare): Thi nghiém mude sia chiva | Nagdy the hiényTes daej: 05/12:2025

Diéu kién mdi tnedng ¢ Ambiew condision): t =25 °C, Rh = 60 %
Cic hang muc d3 thir aghlém/thi nghlém (Tesed functions):

| Kiém tra bén ngodi iGeneral inspecsion): i
2. Do didn trd cdeh dién Jesularion resianance mersurement) {*)
3. Diic tinh tir bod (Excitation curvel: {*)

|[4. Kiém tra ky hi¢u diu cye tinh edc pha (Verification of serminal martings) {*)
5. Ty sb bién (Ratie) 1L, ") &
6. Dién trér mdt chidu (DC winding resistancef: {*} &
7. Thi nghiém dién thé xoay du%ﬁng cao tin 50 cdng nghiép {*)

{Power frequency withstand voltage)

Phurong phap thitiTesting method): IEC 61869-2, QCVN QTD-5:2008/BCT, tidu chusin cia nhd sin
Xudt.
KET LUAN (Conclusions: Cac hang muc d3 thir nghiémithl nghifm dat yéu ciu ky thujt
; (A texts have been perfirmed completely aceonding fo test standard and poss)
Ha Ngi, ngdy 10 thing 12 ndn 2023

KT.GIAM DOC
Ngudi thure hién P.Truwimg phing PHO GIAM BOC
{Testers) {Fiew of depariment}
Vil Tién Diing
Pt Vin Son
Nguyén Quf Anh
Trinh Xuin Hai

Cidc mue {*) duee VILAS céng mitdn (The items (*) have been aceredifed by VILAS)  Page 1ofd
16208
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NPCETC.CAQT.ONBM.02

. . e I
CONG TY TNHH MTV THi NGHIEM DIEN MIEN BAC |

COMPANY LIMITED

Drachi {mbiry: 465 Nywnén: Vin Linh - Pakmg Phisc Lea - TP HANGE | 2550 (A
Daiin thoai (Telj: 02438759 361 Fax: 02438759080 = A
Web: Wtpc//ete.npe com.m Emal: etcignpe.com.vn T o=

NORTHERN ELECTRICAL TESTING ONE MEMBER r G_ |
@ EVNNPC i

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN DONG LAP SAN
{Measurement and testing certificate of current transformer)
Sis: 05-1564/2025! NPCETC-CA

Tén dy an(Projecty: Thi nghidm MBA 110kV 23MVA- 1103522kV trunde khi sita chita thude
Hang muc: Thi nghiém MBA T1 TBA [10kV Nho Quan 25MVA-110v35/22kV Cdng ty Dién lyc
Ninh Binh cho Cng ty Dign lwe Thii Nguyén quin 1V, sir dungdé 14p dit TBA 110kV Thanh
Binh plu)c vu dy in "Dudng diy vi TBA Thanh Binh, tinh Béc Kan"

Vi tri Hp d3t7Sine): /

Tén thidt bi (Model): TI Eip sdn phia 38.5kV MBA T1 Hang san xudt (Mamgcnrery: /

Kiéu mdy (Tipe): / Dign fip dinh mie (Rated voltage)(kV):
Cong sult Bundeny(VA): 30-30 N3m sin xuiit /Yoar of mamuficrure); |

Ti sb bién (Ratio)( A/A): 300-400-600/1/1

Noi thire hignZocasion sesti: Kho trong tram 110kV Phic Som

Tinh trangySarej: Thi nghigm trede sira chira

|Ngiy thye hignTes dosey: 05122025 | Didu kign méi trudmgg condiions: t = 25 °C, Rh = 60 %

Cic hang muge 43 thir nghién/thi nghlém (Teswed functions):

L. Kiém tra bén ngodi iGeneral inspeciion). 2 |
2. Do dign trér cdch dién nsubaion resistanee measurement} *)| 2
3. Dic tinh tir bod (Evcisation curves: %) 2
4. Kiém tra ky hidu dn cyre tinh cie pha (Feryficasion of sermimal markings) " =
5. Ty s bin Ratio) 1,11, " 2 "
6. Din trdr médt chibu (DC winding resistancel: " 2
7. Thir nghiém/thi nghiém dién thé xoay chitu ting cao tin s6 cdng nghidp i*)

(Power frequemey withstand voltage) 1]

Phuong phap thitTesting methad): IEC 61869-1, [EC 61869-2, QCVN QTD-5:2009/BCT, tiéu chudn
cha nhé sin ;

KET LUAN (Conciusiony: Cée hang muc d3 thir nghidm/thi nghiém dat yéu ciu k¥ thujt.
(AL tests have heen performed complesely acconding o tess standand and pass)

Ha N, ngdy 10 thdng 12 nim 2025
KT.GIAM POC
Nguwiri thre hign P.Trwing phing pao mAM pOC
{Testers) {Fiew of depariment} £ 12
Vil Tién Dilng
Pd Vin Son
Nguyén Quy Anh
Trinh Xuin Héi

Cae myc (%) dpe FILAS cong nidr {The items §*) have been aceredited by VIEAS)  Page 1 of 4
-1 502005
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NPCETCCANT.03BMLO2

; CONG TY TNHH MTY THi NGHIEM DIEN MIEN BAC oy Moae
NORTHERN ELECTRICAL TESTING ONE MEMBER @
- @ EVNNPC COMPANY LIMITED
Dt bz 466 Neguyéns Vin Link - Phasimg Phaxe Lo - TP, Ha Nt
Daén thoai (Teli: 024.38759 361 Fax: 02438759080
Wih: bitpolite.npe com.m Emaul: etefnpe.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN DONG LAP SAN
(Measurement and testing ceriificate of current transformer)
Si: 06-1564/2025) NPCETC-CA

Tén dy anfPrawecty: Thi nghidm MBA 110kV 23MVA- 1103522kV trude khi sira chita thude
Hang muc: Thi nghiém MBA T1 TBA 110V Nho Quan 25MVA-1 103522V Cdag ty Dién lue
Ninh Binh cho Céng ty Dién luc Thii Nguyén quén Iy, st dungd& lfip &5t TBA 110kV Thanh
Binh plmc vu dur dn "Budng diy v TBA Thanh Binh, tinh B Kan"

Vi tri lip ditySier: /

|| Tén thidt bj (Model): T lip sin phia 23kV MBA T1 Hing sn xuit (Mangacnirer). |
|| Kiw may Typer: / Bién ip dinh ke (Raied volage)(kV):
|| Céing sudt Burdeny VA): 30-30; pha N: 30 NAM 8in xudt Year of mosfocture: |

Ti sb bidn (Raioj( A/A): 600-700-1000/1/1; pha N: 600-700-1000/1

Noi thyre hibnLocation fest: Kbo trong team 110kV Phic Son

Tinh trang/Siarej: Thi nghiém trede sira chita

Ngiy thue hign(Tes dasey: 05/12/2025 | Bidu kidn méi truingy A condision): t = 25 °C, Rh = 60 %

Céc hang mue d3 thir nghbfn/thi nghlém (Tested frncrions):

-

I Kiém tra bén ngodi jGeneral inspeesion). 2

2. Do dién trdr cach didn Trsularon resistanes mewsunement) (*} &

3. Bic tinh tir hod (Eveinrtion cwrvel: (")
||4. Kiém tra ki hidu din eye tinh cic pha (Verification af serminal martings) %) @

5. T sd bién (Rarkoy 1L, % @

6. Didn trér mdt chidu (DC winding resisiance): ) =2 |

7. Thir nghiémythi nghiém dién thé xoay chifu ting cao tin s cing nghiép *)

| (Pawer frequency withstand voltuge)

Phuong phip thilyTesting method): [EC 61869-1, [EC 61869-2, QCVN QT-5:2009/BCT, tiéu chiin
ciia nhd sin xudt

KET LUAN (Conchusion: Céc hang muc d3 thir nghiémithi nghi¢m dat yéu clu k§ thujt.
(AL tests have beew perfrmed mmp&mi}# aecanding b test siandarnd and pasy)

|
Il

Had Ngi, ngay 10 thdng 12 nim 2023
KT.GIAM BOC
Ngwird thre hin P.Truing phing PHB GIAM BOC
iTosters) {Vice of deparmmentt £ 347
Vil Tién Dilng
bd Vin Son
Nguyén Quy Anh

Trinh Xuin Hal

- EEnd 2005

Cae muc (%) dwe VILAS cing nhdr (The items (*) have beer aceredited by VILAS)  Page 1 of'd




71

NPCETC.CA/QTANBM.OZ

CONG TY TNHH MTY THi NGHIEM DIEN MIEN BAC | g%, Waa
NORTHERN ELECTRICAL TESTING ONE MEMBER @

ETC COMPANY LIMITED

Bl fasddy, 365 Nywyéns Vi Lick - Peagimg Phaic Ln - TP HaNi
Dién thoad (Tel): 02438759 361 Fax: (2438759080

e

Web: heipaiete npe.camovn Email: elefinpe.com.vn o
BIEN BAN THU NGHIEM/THI NGHIEM BONG CU DIEN
{Test report of electric mator)

Si: 07-1564/2025 NPCETC-CA

Tén dy &n fPrajecy): Thi nghiém MBA 110KV 25MVA- 1 10¢3522kV tnnde khi sira chita thuge
Hang muc: Thi nghiém MBA T1 TBA 1 10kY Nho Quan 25MVA-110/3522kV Cding ty Dign lyc
Ninh Binh cho Céng ty Dién lye Thai Nguyén quén 1y, st dung 48 13p 43t TBA 110kV Thanh
Binh phuc vu dir in "Buémg diy vi TBA Thanh Binh, tinh Bie Kan"

Vi trf p 43t (Site):

Tén thidt bi (Madeli: Ddng cor quat mit MBA T1 | Niim sin xudt i Yowr of Mamyfactare): /
Haing san xudt | Mamsfacturer): / Kiéu mdy (Typey: /

Céing sust danh dinh (Rared power) (KW): /

Dién dp danh dinh Rowd voliage) (kKV). / Dong dién danh dinh {Roved cwrent)(A): ¢
Noi thige hidn (Locarion testp: Kho trong tram 110kV Phie Son

Tinh trang {Srazey: Thi nghiém trude siea chita Ngdy thue hidn Test doe: 05122025

Didu kidn mdi tradmg fmbient conditiony: 1=25°C  Rh=60%

Céic hang mye da thye hién/thi nghlém (Tested functions):

1. Kiém tra bén ngodi (General frspection): il

2. Do didn tror cdch didn (Insuiotion restsiomce) 7}

Phuong phap thil (Testng method): IEC60034-1, QCVN QTD-5:2009/BLCT, tiéu chudn cia nhi sin xudt

KET LUAN (Conclusion}:
- Didn trd cach din ddng co quat s 1, 3, 6 thip hom 2M0, khang dat yéu clu kY thust.
- Cic hang myc d3 thi nghiém khée dat yéu cdu k§ thudt.

Ha NgL, ngdy 10 thing 12 nim 2025
KT.GIAM bOC
Nguii thye hién P.Truwimg phing PH('J GIAM DOC
{Testers) {Fice af departarent o !
Vil Tién Diing
DG Vin Son
Nguydn Quj Anh
Trinh Xuin Hjl
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NPCETC HDA} T leBM U"’

T

CONGTY T‘JIIII MTY THI NGHIEM Dll';h MI‘.'.N Bil? c
f NORTHERN ELECTRICAL TESTING (0
_ @ EVNNPC RTHE NE MEMBER

e A T S P

COMPANY LIMITED

B chi fiackel 65 Nigurim Viin Lin - Phaiog Phiiic Loa - TP, i N g,»;;s e
Dién thugi (Telf: 024.38759 361 Fax: 124.38759080 %ﬁ fﬁk{
Web: http:/etc.npe.com.vn Email: etcignpe.com.vn =" cuxmr
BIEN BAN THU NGHIEM/THI NGHIEM DAU CACH BIEN
Tt repart of insularing ail
Sé: 0815642025 | NPCETC-HOA il

Tén dur &n Progece): Thi nghiém MBA 110KV 25MVA- 110/3822kV tndic khi siza chita thude Hang |
mupc: Thi nghiém MBA T1 TBA 110kY Nho Quan Z3MVA-110:35/22kV Cang ty Dign lue Ninh |
Binh cho Céing ty Difn lue Thai Nguyén quin 1§, sit dung dé lip dje TBA 110KV Thanh Bish phuc
| w; dis dn "Bnrimg diiy va TBA Thanh Bish, tinh Bic Kan"

Vi ol p it (S Tram 110kY Nho Quan - Niish Bink

|| Tén thidt bi iMedeti: MBA T1 S0 chit 130 il A0z 0D4333-07

|[Dign dip dinh mise (Rae of voitepe)iki): 115738523 | Cong suiit Burdenjitday: 25000

s Ky mdlu (Sempring pows): Thilneg diu MBA Tén dib (Provuce mame): Cieh didn

Kidu miy Typei: BOBT - 25000k VA -

Hiing séin xisht ihdsmncnwer): EEMP

POV
_géy_lﬂv oot fDiate of sawmpiing): 03/ 122028 Ny thise hidh (Date of restingi: 041272025
i Ly miu Suepling person): Phan Duy Khinh, Nguyén Tidn Diing
u kidn mdi nnimg fAmbenr comdtion): 1= 210, w=82 ‘;‘G .
Cie hang mye 43 thir nghigav'thi nghidn Tesed Funcrions): '
1) Tinh chiit hoa ]!E {Chemical praperiies) &
2) Db cich didn (Breatdows valmge) H
113) T thet Tab & MAC (Diefocne foss b 90°C) &
{[4) Dién trdr sudt (Resisriviey) [}
$5) Dd dn dink ﬁg hod (Cheidarion seahilisy) ]
6) Him lugng Sm (Water content) 7| 1
7) Tap chdt oo hot (Particles contens) O
8) An mbn huu hubnh iCororive selfie [m] |
9) Sire cling bé m3t (Interfacial tension) o |
KET LUAN (Conelsian): Cc hang mue 43 thir nghigm/thi nghu‘}m dat yéu cu ky thudt 1l
|4l testes have been perfoessed conypi : .
Ha N, ngdy 69 :m; 12 nime 2025
KT.GIAM BOC
Ngwirl thire hign Truwdng phing B nm cmi pOC
{Tesirs) (Cikiey of depurimeniy T
Cao Thuy Linh
Trinh Phuong Mai
Trin Khic Trugag

-
— et e

Cie mye (*) dupe VILAS cdng nhén’ The items |*) have been accrediied by VILAS
Page 1ar'}
818542008
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NPCE TC. HGA{QT {}1 ‘BM.0O2

e A A

A P AR

CONGTY TMlH MTV Tm NGHIEM mﬁ'\' MIEN BAC .
‘ NORTHERN ELECTRICAL TESTING ONE MEMBER ( ,
@ gganpc COMPANY LIMITED ;

) B chi kit 465 Nwrytn Viin Linh - Praeg Pheic Lis - TP Ha NG ‘“\i

Bign thuga (Tely: 024.38759 361 Fax: (24 38759080
Weh: htip://ete.npe.com.yn Email: etcignpe.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM DAU CACH b
Tt rupant of inswlatieg oil
S0: 0515642025 | NPCETC-HOA
Tén du dn /Projcet: Thi nghiém MBA 110KV 23MVA- 11053322kV tnnde khi siea chita thude Hang |
mpe: Thi nghiém MBA T1 TBA 110kV Nho Quan 23MVA-11083522kV Clng ty Bign lwe Ninh
Binh cho Cdng ty Dién lue Thai Nguyén qudn 19, sir dung p dé l:!p dit TBA 110kV Thanl Birh phuc
'lﬂ,i dur dn "Budmg diiy vi TBA Thanh Birh, tish Biic Kan"

Vi el 1 03t 1Se): Tram 110KV Nho Quian - Nisth Bisth

' m

Tén thidt bj Mexded): OLTC T1 S chi ta0 Seriad W32 161173

Bign dp dinh nvibe /Rave of voltape) k1) Ching sulit Burden)ikVdy:

B Ky i Sampling posny): Thilng i OLTC | Tén i ¢Prutucr name): Ciich digh

Hing sin xuslt Mamincnwer): | Kidu mdy Tipeis VVIIZS0Y-76-10191W
Nashy Ly mdiu iDase of sampiing): 03122028 Ny thise hide (Do of westirgl: 04/ 22025

Nauti By i Saping pevso): Phan Duy Khinh, Nguvén Tién Diing
Didu kidn mi tnring (imbionr conditian): 1= 24.1'C . w=62%
Cie hang mge 43 thir nghiém'thi nghigm Teued Funciions)!
1) Tinh chiit hda boe (Chemical prapertes)
2) B0 cdeh dién rBreakdown viliger
3) T thsdt Tgh & WVC Dhedecuric fors 1gdat )
4) Dt 1 sudt (Resisthiny)
5y D0 dn dink dxy hod (Cridaian stabiiisy)
&) Him hegmg im (Water content)
7) Tap el co hoc Particles cosens)
£) An mbn huu huynh (Coresive swlfie)
9) Sire cang b mat (nterfacial tension)
KET LUAN (Conciusion): Cic hyng mue 43 thy nghidmithi nghiéen dat yéu cdu k§ thudt
LA tevaes have been performed compienly aocovding ta fest siandard and pais)
Ha Njt, ngdy 09 thang 12 nim 2025

KT.GIAM BOC
Ny thire hifn Trudng phing _PHOGLMBOC
ki) (Chiefof dhpartwent) s

OOoo®ROI0OR BB

Cao Thuj Linh
Trinh Phuong Mai

Trin Khic Trigng

Cic mye (*) duge VILAS odag nhin’ The items (*) have been accrediied by VILAS
Page 1o 3

5135472028




74

B  NPCETC HOA/QT.OL/BMO3
; {CONG TY TNHH MTY THi NGHIEM DIEN MIEN BAC o, SR
EVNNPC | i NORTHERN ELECTRICAL TESTING ONE MEMBER - Gr
G COMPANY LIMITED
z Bia chi fackt: 465 Nguyén Vi Link - Phasimg Phix L - TP HINGi P@é ""}
| Daén thoai (Ted): 024.38759 361 Fax: 02438759080 oy
i Web: hipcleic.npe.com.am Email: ftm‘g?mp:.mvri

BIEN BAN THU NGHIEM/THI NGHIEM KHi HOA TAN TRONG DAU CACH b=
Amalyeical report of dissolved gases i Inswlaring off
Sé: 10-1364/2028) NPCETCHOA

Tén du dn (Projecti: Thi nghiém MBA 110kV 25MVA- 110/35/22kV trude khi sira chita thude Hang
muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 2SMVA-1103322kV Cong ty Bign lie Ninh

Binh che Cdng ty Bida luc Thii Nguyén quin 1§, sit dung A& lip 43t TRBA 110kV Thanh Bink phye
vii dir dn "Brrdng diy vi TBA Thanh Binh, tinh Bie Kan*

[ Vi trf 1 3t Siney: Tram 110KV Nho Quan - Nish Bink

Tén thiét bi (Model): MBA T1 S5 ché ta0 Seriaf ¥: 00433307

DPién dp djnh mite (Rure ofwidageidP): 11538523 | Cong sudt Bundenykva): 25000

Pidm Ky mbu Sunpling podne: Thing diu MBA Tén diu Produc: name): Cich dién

Hang sin xullt (Mancnrer): EEMP Kitu mdy (Tipe): BOBT - 250D0kVA - [ 1(kY
Ny ty miu (Dave of sompiings: 03/12/2025 Nighy thise hin Dase of ssting): (4/12/2025

Nagwiri My s (Sawphieg personj: Phan Duy Khinh, Nguydn Tién Ding

Ditn kifn moi tnmg Smblon condinlany: 1= 241°%C | w=63%

Phuong php thir nghidmthi nghidm Tesr medhondi: ASTM D3612-17, Method B*

Emét bi thir sghidmithi nahidm Ten cqupmens): TOGAS sb: C11484637873

Céc hang mue 43 thir nghidm/thi nghiém Tested Functions):

1) Plséin tich khi hda tan trong diu faeaivical dissolved gases in ofly 2 E
KET LUAN (Conclusion):
Kiét qui phn tich khi hda tan trong dhn MBA khing phit hidn bit thuimg,
Hi Ngi, npiy 09 thiing 12 nam 2025
KT.GIAM BOC
Ngwdi thue hién Truwimg phing _ ﬂm GIAM BOC
{Testers) (Chief o depermmenr) Teare
Tedn Khie Treong . :

Ci mwge (*) duoe VILAS cbng nhin! The tems (*) have been acoredited by VILAS
Page | of 2 B
11 3p4 0028
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_NPCETC.HOAQT 0L/BMO3

;‘ﬁcﬁﬁﬁ TY TNHH MTV THi NGHIEM DIEN MIEN BAC
np——— | NORTHERN ELECTRICAL TESTING ONE MEMBER
@ ?ﬁ“m COMPANY LIMITED
i | Diachi fadkdry: 465 Niguyen Vin Linh - Phusimg Phix: Ly - TP FEUNGE
| Daén thayi (Tel): 02438759 361 Fax: 024.387590%0
Web: hetpeistenpe.comayn Email: elei@inpe com.vn

BIEN BAN THU NGHIEM/THI NGHIEM KHi HOA TAN TRONG DAU CACH PIEN
Analfptival repors of dissodved gases le insslarieg ol
8a: 11-1564/2025/ NPCETC-HOA

Tén dy in Progect): Thi nghiém MBA 110kV 2SMVA- 11003322k V trude khi sira chita thube Hang
mye: Thi nghidm MBA T1 TBA 110kV Nho Quan 23MVA-1 10:3322kV Cang ty Bign lye Ninh
Binh cho Chng tv Bada lwe Thii Nguyén quan 19, si dung dé 13p 43t TBA 110kV Thanh Binh phye
vu dur dn "Duding diy vi TBA Thanh Binh, tinh Bic Kan®
Vi tri ip dt (Site: Tram 110kV Nho Quan - Ninh Bish

|
é

Tén thiét bi (Madety: OLTC T1 6 ché 1o (Seral ¥: 161173

Dién dp dinh mite (Rane of veliagenk ). Cotey sucht (Buwrdon)k¥aje

Bidm My s (Sanyling petnrs: Thimg dhu OLTC Tén dhu Provdver name): Cich didn |
Hiing 540 Xuiit (Manugacnvr: / Kibu mdy (Typei: VVIIE2S0Y-T6-10191W
Nighy by miu (D o sampdingi 03122025 Ny thyre hidn (Dase of stings: 04/1272025

Ngutri ly mdu (Sampiieg person): Phan Duy Khinh, Nguyén Tida Ding

Bidu kidh mbi trudmg cdmblens condition: 1=24.1°C | w=631%
|| Phusong phip i nghigenithi nghidan (Testmoshod: ASTM D3612-17, Method B*
Thidt bi thit nghiém/thi nghidm Ten spupments): TOGAS sb: C11484637573

Cie hang muye 43 thi nghidm/thi aghiém Tested Functions).

1) Phiin tich khi hoa tan trong diu (Asalvrical dissolved gases i oil) ")
KET LUAN (Conclusin):
Két qui pln tich khi hia tan trong diu OLTC Khéng phit hidn bit thuimg.
Hi N, ngdy 09 théng 12 nim 2025
KT.GIAM BOC
Ngwdi thee hifn Trudmg phiang PHO GIAM DOC
{Testers) s of deparnuentd T Loy ice of Director)
g ’ :}"-,,
Phan Duy Khinh ’%C}LZ”_ [ =/ 1o egnide
Tedn Khie Troomg

Cie mge (*) duoe VILAS oing nhiin/ The Hems (*) have been nccredited by VILAS
Page | of 2
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NPCETCHOAQTOUBM.04

CONG TY TNHH MTY THi NGHIEM DIEN MIEN BAC
\ NORTHERN ELECTRICAL TESTING ONE MEMBER
@ %"m COMPANY LIMITED
D chi g 465 Nysnyén Viin Linh - Phoimg Phaie L » TP Ha Ngi
Dién thogi (Tel: 024.38759 361 Fax: 02438759080
Wehe hitpeeie. ope.cam.vn Email: etci@npe.com.vn
BIEN BAN THU NGHIEN/THI NGHIEM FURAN, METHANOL
TRONG DAU CACH BIEN
Test report of fireow, sethanod b insularieg off
B 12.1564/2025 ) NPCETC-HOA
Tén dir dn (Frofecn: Thi nghitn MBA 110KV 25MVA- L10/3522kV trudee khi sira clsita thudc
Hang muc: Thi nohidém MBA T1 TBA 110KV Nho Quan 25MVA- 1103322k V Chng ty Didn lye
Nish Binh cho Cing ty Bign hee Thii Nguyén quan 1y, sk dung dé 13p dt TBA 110kV Thanh Bink
phie v de dn "Bustma dby vi TBA Tleanh Binh, tinh Bic Kan"
Vi trl B 85t /Sise): Tram 1 10kY Nho Quan - Nith Binh

Tén thidt bj ;Madetj: MBA T S clsé tan (Serial Ao): (04333-07

Din dp dinhs e (Rave of voitapeihF): 115/38.523 | Cdng sudit (Buaden)&PA): 25000

Didm ly mdu (Sanyting poiny: Thing ddu MBA | Tén ddu (Praduer mames: Cich didn |
Hing sin xult Mamybeurer: EEMP Kiu (Typer: BOBT - 25000kVA - 1 10kV
Nady Wy nsfiu (Date of sampiings: 03/12/2025 Nizhy thige hién (Dae of eng): 04122023

Nouwdi Iy miu Sampling persony: Phan Dy Khinh, Nguyén Tidn Diing
Bitu kin mdi tridng (dmbions condigion)t 1=241C , w= 63 %
Thidt bj thir nghitm/thi aghiém | - Miy do Furan (Furan content sater): 42236

{ Tt quipments).: - Miy do Methanol /Meshamal comenr muser): US1950A067 M
Cie hang muc 43 thir nghl¥ay'thi nghiém Teoed Funcrioes).
1) Him luong Puran (Furan content) 74
2) Him hegng Methanol (Meshane! conten) =
KET LUAN fConcleesians: Két qud phan tich ehi ra gidy edch dién & trang théi phin hiy nong dbi

Ha Ngi, ngay 09 thing 12 nam 2025

KT.GIAM BOC
Ngwiri thire hign Trudng phong TR
(Testers) {Chie of departwent) £ SLEale o Mk of Dirss
Trin Khic Trugng
Pagz1af2
12-1 38421028
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I1I. GIAI PHAP KY THUAT VA NQI DUNG

Pé dam bao cho cac thiét bi van hanh an toan, tin cdy, dap tmg duoc cac yéu ciu vé
DKX va TBA khong ngudi truc va dam bao cung cap dién 6n dinh cho cac phu tai
trong khu vuc cén thuc hién cac ndi dung sau:

3.1. Phén vin chuyén va t6 hop hoan chinh, thi nghiém sau lip dit:

Phén van chuyén va kiém soat MBA tir vi tri dé may vé don vi sira chita va tir don
vi stra chita vé dén vi tri Yé.n hanh moi, ‘t(“) hgp hoan chinh, thi nghiém sau lap dat, cac
vt tu phu kién phuc vu két noi khong dé cip trong phuong an ky thuét nay.

3.2. Phén sira chira:

- Quén lai tt ca céc bdi day cac phia 110/35/22kV ciia MBA bao gom cac cudn
diéu chinh, st dung lai day cii sau khi di thay thé biang boc lai cach dién gidy moi. Bo
sung ddy dién tir méi do hao hut trong qua trinh thao d& quén lai va diéu chinh ty s6
bién hién dang bi léch.

- Thay thé céc bia cach dién, gd cach dién da 130 héa, nhiém am.

- Thao d& mach tir, vé sinh, bao dudng, thay cach dién mach tir va ghép l’ai mac’h
tlr; Stra chira, gia c6ng ting cudng chiu luc cia gong tir, gia cong cac vi tri xiét €p bdi
day.

- Bao dudng, cin chinh by OLTC va bd chuyén mach 35kV.

- Thay méi str xuyén 22kV; Bao dudng sir, ty st MBA con lai.

- V& sinh, bao dudng sy ning cao cach dién bién dong chén sir.

- B4 sung dbng hd hién thi k§ thuat s trong ti1 tir xa va bién dong do nhiét d6 cudn
diy cic phia 35kV va 22kV; Gia d& thanh cdi, st d& thanh c
ai phia 35kV; Gian thanh céi phia 22kV; Cai tao cac hdp chén st dé phit hop véi viée
bd sung cac bién dong méi; Bao dudng cac hop dAu day nhi thir.

- Thay thé cap ndi bo trén mat MBA: Thay thé toan bd cap diéu khién, tin hiéu noi
b may blen ap bang loai cap dam bao t1et dién theo tiéu chuén va c6 kha ning chong
cac yéu tb bén ngoal tac dong nhur: thoi tiét, dién tir trudng, diu, chay, con tring,...

- Thay ti diéu khién tai chd két hop dua cac dong hd nhiét d6 vao tu.

- Tt didu khién xa: Kiém tra, bao dudng.

- V6 MBA: Lam sach va son lai toan b6 vo may va }(iém tra, v€ sinh toan b6 gian
canh tan nhiét; Thay thé hé thong giodng cao su chiu dau; Thay thé va bao dudng hé
thong van dau.

- Thay diu méi bd OLTC, loc dAu tudn hoan va bd sung di mirc van hanh MBA
theo quy trinh.

- Bao ducmg cac thiét bi cong nghe trén may (role dong dau, ro le ga; Pong hd, van
ap luc,...), lap dat cac hop che chbng hit nude.

- Thay thé cac bu 16ng mit bich, bu 16ng dudng ong.

- Thir nghiém xuét xuéng MBA theo quy trinh, quy dinh.

IV. KIEN NG=
Dé thuc hién viéc sira chita MBA tai don vi sira chita (néu co) va dat MBA dat
trén bé may tai TBA 110kV Thanh Binh, tinh Thai Nguyén (noi lap dat MBA cho du
4n) dam bao cho céc thiét bi van hanh an toan, tin cdy, dap img duoc cac yéu ciu vé
PKX va TBA khéng ngudi truc va dam bao cung cép dién 6n dinh cho céc phu tai
trong khu vuec.



Bién ban duoc lap xong hdi 16 gier 00 ciing ngdy. Bién ban 1a co s& dé Cong ty
Dién luc Thai Nguyén tién hanh cac bude tiép theo.

Bién ban ban duoc ldp thanh 05 bd: 03 b luu tai Cong ty Dién luc Tha
Nguyén; 02 Iuvu tai Xi nghiép Ludi dién cao thé Thai Nguyén.

Xi nghiép LDCT TN Phong Ky thuat /47  PHO GIAMPOC
(KY ghi 1 ho tén) (Ky gh79 tén) (KY ghi ré ho tén, dong dau)

W T e fere—
™



TAP DOAN DIEN LUC VIET NAM CQNG HOA XA HQI CHU NGHIA VIET NAM

TONG CONG TY_ Pic lap - Ty do - Hanh phiic
PIEN LUC MIEN BAC
S6: 656/QD-EVNNPC Ha N¢i, ngay 01 thing 4 nim 2026
QUYET PINH

Ve viéc phé duyét Phurong 4n k§ thuéit hang muc SCL:

Sira chira MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV
Cong ty Dién luc Ninh Binh cho Céng ty Di¢n lyc Thai Nguyén quén ly,
sir dung dé lip dit TBA 110kV Thanh Binh phuc vu dv 4n “Pwong
diy va TBA 110kV Thanh Binh, tinh ==¢ Kan”

TONG GIAM POC TONG CONG TY PIEN LUC MIEN BAC

Cin cir Thong tir s6 05/2025/TT-BCT ngay 01/02/2025 ciia B4 Cong Thuong
quy dinh hé théng truyén tai dién, phan phéi dién va do dém dién ning;

Cin c&r Quyét dinh s6 33/QD-EVN ngay 29/1/2018 cia Tap doan Dién luc
Viét Nam v& viéc ban hanh tidu chuén k§ thuat méay bién 4p phan phdi 110kV trong
tdp doan Pién luc qubc gia Viét Nam va Quyét dinh s6 189/QD-EVN ngay
04/12/2024 vé viéc sira d6i yéu cau dic tinh k§ thuat 36 nhét cia dau cach dién may
bién 4p trong Tiéu chun k§ thuat méay bién 4p phan phdi 110 kV 4p dung trong T4p
doan Pién luc Qudc gia Viét Nam; Vin ban s6 6132/EVNNPC-KT ngay 09/12/2024
v/v stra d6i tiéu chudn vé& d9 nhét diu cach dién MBA 110kV; Vin ban sb
876/EVNNPC-KT ngay 26/02/2026 v/v ap dung tam thdi cac TCCS tai EVNNPC;

Cin cir Quyét dinh s§ 772/QD-EVN ngay 06/6/2025 ciia Tap doan Dién luc
Viét Nam vé viéc ban hanh Quy dinh quan Iy tai sin, ngu6n v6n va huy dong von
trong Tap doan Pién lyc Viét Nam, c6 hi€u lyc tir ngay 21/7/2025; Quyét dinh sb
182/QD-HPTV cua Hoi df“mg thanh vién Téng cong ty DPién lyc mién Béc vé viéc
ban hanh Quy dinh quan 1y tai san, ngudn vén va huy dong vén trong Tong cong ty
Pién lyc mién Bz“'lc;

Cin cr Quyét dinh s6 04/QD-EVNNPC ngiy 16/01/2024 ciia Tong cong ty
Pién luc mién Bic v/v Ban hanh “Quy dinh sira chira ti sin ¢ dinh va khic phuc
thiét hai do thién tai, su c6”;

Cin cir Quyét dinh s6 197/QD-HDTV ngay 19/8/2025 ciia Téng cong ty Dién
Irc mién Bic vé viéc ban hanh Quy dinh vé cong tc quéan 1y k§ thuat trong Téng
cong ty Pién luc mién Béc;

Cin ctr Quyét dinh s6 222/QD-HDTV ngay 06/10/2025 cia HDTV Téng cong
ty Pién Iuc mién Béc vé viéc ban hanh Quy dinh vé cong tac quéan 1y vat tr 4p dung
trong Tong cong ty Pién luc mién Béc:

Cin ctr Quyét dinh s6 118/QD-HDTV ngay 01/6/2025 ciia Téng cong ty Pién



luc mién Béc vé viéc ban hanh Quy dinh phéan cip ctia Hi ddng thanh vién Téng
cong ty Pién luc mién Bic;

Cin cir Quyét dinh sé 314/QD-EVNNPC ngay 06/02/2026 v& viéc ban hanh
Quy trinh kiém soat chat lugng, nghiém thu MBA 220kV va 110kV trong Téng cong
ty Dién luc mién Bic;

Cin ctr Vin ban s6 1055/EVNNPC-KH ngay 10/03/2026 cia Téng cong ty
Dién luc mién Béac vé viéc thong qua hang muc SCL 110kV nam 2026 cho PC Thai
Nguyén;

Cin cit T& trinh s6 1213/TTr-PCTN ngay 13/3/2026 ciia PC Thai Nguyén vé
viéc phé duyét phuong 4n K¥ thuat Hang muc SCL: Stra chita MBA T1 TBA 110kV
Nho Quan 25MVA-110/35/22kV;

Cian cir Danh muc kiém soat tinh tudn thi hd so stra chita 16n do PC Thai
Nguyén lap;

Cin cir T& trinh s6 404/K T ngay 29/3/2026 v/v thdm tra phé duyét PAKT hang
muc SCL: Sira chira MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cong
ty Dién lyc Ninh Binh cho Cong ty Pién Iyc Thai Nguyén quén 1y, sir dung dé lip
dat TBA 110kV Thanh Binh phuc vu du an “DPudng day va TBA 110kV Thanh Binh,
tinh Béc Kan”, kém theo Phwong 4n k¥ thuat hang muc SCL (Ban hiéu chinh ngay
27/3/2026);

Can cit cac quy dinh khac cia Nha nude, Tap doan Pién luc Viét Nam va
Téng cong ty Dién luyc mién Béc ban hanh;

Theo dé nghi cia Ong Truéng Ban Ky thuat - Tong cong ty Pién lwc mién
Bic.

QUYET PINH:

Piéu 1. Phé duyét Phwong 4n ki thuat hang muc SCL: Sira chira MBA T1
TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Pién lrc Ninh Binh cho
Cong ty Dién lrc Thai Nguyén quan ly, sir dung  ldp d@it TBA 110kV Thanh
Binh phuc vu dr an “Pudng diy va TBA 110kV Thanh Binh, tinh Bac Kan”
(nay thugc tinh Thai Nguyén) vdi cac ndi dung chinh nhir sau:

1-1. Muc tiéu sira chira:

- Khéi phuc nang luc lam viéc cia MBA, phuc hdi va d3m bao kha nang mang
tai va chiu ngin mach ngoai ciia may, ngan ngira sur cb.

- Pap tmg cac yéu ciu co ban tiém cin theo cac thong s ki thuat caa MBA
méi (QD s6 33/QP-EVN va céc vin ban lién quan).

1-2. N6i dung stra chita chinh:

+ Quén lai tit ca cic bdi diy cac phia 110/35/22kV ciia MBA bao gdm céc
cudn diéu chinh, tan dung lai day cii sau khi da thay thé bang boc lai cach dién gidy




méi. B sung ddy dién tir m&i do hao hut trong qué trinh thdo d& quén lai va didu
chinh ty sb bién hién dang bi 1éch.

+ Thay thé cac bia cich dién, gb cach dién d3 130 hoa, nhiém dm.

+ Théao d& mach tir, v€ sinh, bao dudng, thay cach dién mach tir va ghép lai
mach tir; Sira chita, gia cng ting cudng chiu lyc ciia gong tir, gia cong cac vi tri xiét
ép bdi day.

+ Bao dudng, cin chinh bé OLTC va bd chuyén mach 35kV.

+ Thay méi sir xuyén 22kV; Bao dudng sir, ty sit MBA con lai.

+ V& sinh, bao dudng sy nang cao cach dién bién dong chén str.

+ B4 sung dong hd do nhiét d6 va bién dong do nhiét d cudn day cac phia
35kV va 22kV; Gia d@, sir d& thanh cai phia 35kV; Gian thanh c4i phia 22kV; Cai
tao cdc hop chan sir dé phi hop véi viée bd sung cac bién dong méi; Bao dudng céc
hop dAu déy nhj th.

+ Thay thé cép n6i bd trén mit MBA: Thay thé toan bd cép didu khién, tin
hiéu ndi bd may bién 4p bing loai cap dam bao tiét dién theo tiéu chuin va cb kha
ning chdng cac yéu t6 bén ngoai tic dong nhu: thai tiét, dién tir trudng, diu, chay,
con triung,...;

+ Thay tii DK tai chd két hop dua cac dong hd nhiét d6 vao tiL.

+ Vo MBA: Lam sach va son lai toan bd vé may va kiém tra, vé sinh toan bd
gian canh tan nhiét; Thay thé hé thdng gioing cao su chiu dau; Thay thé va bao dudng
hé théng van dau.

+ Loc déu tuin hoan du va bd sung i mirc van hanh MBA theo quy trinh.

+ Béo dudng cac thiét bi cong nghé trén may (role dong dau, ro le ga; Pong
hd, van ap luc,...), lflp dat cac hop che chéong hét nudc.

+ Thay thé c4c bu 16ng mit bich, bu 16ng dudng 6ng.

+ Thir nghiém xuit xuéng MBA theo quy trinh, quy dinh.

(Khéi lugng, quy cach ching loai, théng sb ki thust chi tiét trong phuong 4n
k¥ thuit do PC Thai Nguyén lap dinh kém).

- Mét s6 hru ¥:

+ Cong ty Pién luc Thai Nguyén cin cir Quyét dinh nay t6 chirc 1ap, phé duyét
dur to4n chi tiét hang muc SCL theo dung phan cip va cac quy dinh hién hanh.

+ Cac n6i dung c6 lién quan nhu: (i) Phan van chuyén va kidm soat MBA tir
vi tri dé méy vé don vi sira chira va tir don vi sira chita vé dén vi tri van hanh méi, t6
hop hoan chinh, thi nghiém sau 13p dit; (i) Cac thiét bi, vat tu phu kién phuc vu d4u
nbi, didu khién xa, ... giao nhiém vu cho PC Théi Nguyén tb chirc 1ap PAKT, DT
chi tiét, phé duyét bb sung vao téng dur toan clia hang muc dam bao khéng tring lip



va t6 chirc thuc hién sau khi Iyra chon dwoc don vi sira chira.

+ Cap nhat dit liéu trén cic phan mém quan 1y cho nhimg thiét bi duoc sira
chira hozc thay thé theo quy dinh.

Pidu 2. Thoi gian thuc hién: Theo k& hoach SCL duogc duyét.

Pi¢u 3. Ong Giam d6c Cong ty Dién luc Thai Nguyén va cac Ong (Ba) Trudng
ban Téng Cong ty theo chirc nang, nhiém vu chiu trich nhiém thi hanh Quyét dinh
nay./.

¥ e "

Noi nhén:-’ KT: TONG GIAM POC

- Nhu Piéu 3; B - 4
- CT HDPTV (¢ b/c); HO-TONG GIAM bOC
- TGP (de b/c); ‘ .

-KH, TCKT, BT; o/ o ey

- Lwu: VT, KT. ; DUEN LUC MiEN BEC

TAP DOAN BIENLYC | 1
VIET NAM




TONG CONG TY CONG HOA XA HQI CHU NGHIA VIET NAM

PIEN LUC MIEN BAC Doc lap - Tu do - Hanh phic
BA’N QUAN LY DU AN
PHAT TRIEN PIEN LUC
$6: 3719/BDAPL-KT Hi Néi, ngdy 29 thang 10 nim 2025

V/v théng nhat khéi lugng lién
quan MBA, du an Duong day va
TBA 110kV Thanh Binh
Kinh giri: Coéng ty Dién luc Thai Nguyén
Phuc dép ndi dung van ban s6 860/PCTN-KT ngay 19/8/2025 cua Cong ty
Pién lyc Thai Nguyén (PCTN) vé viéc Cung cip thong tin va théng nhét mot s6
n6i dung thuc hién du 4n Dudng déy va TBA 110kV Thanh Binh, tinh Bic Kan;

Tlep theo vin bin so 2882/BDA DPL-KT ngay 25/8/2025 cia Ban QLDA
Phat trién Dién lyc vé vide Thong tin quy mo, giai phap diu ndi MBA, du 4an
Puong ddy va TBA 110kV Thanh Binh, tinh Bic Kan.

Can ctr hd so TKKT, TKBVTC-DT phé duyét lién quan dén hang muc MBA
luc didu chuyén cho du &n, pham vi va khéi lugng thuc hién ctia BA2 nhu sau:

- Cung cép, lap dit day din tir thanh cai 110kV d4u ndi vao kep cuc sir
110kV MBA (kep cuc do PCTN cung cép, lap dit theo MBA);

- Cung cép, lap dit cap luc phia 35kV tir ti may cét tong 35kV déu nbi
vao kep cuc sit 35kV MBA (kep cuc do PCTN cung cép, 1ap dit theo MBA);

- Cung cap, lap dit chong sét van 22kV, 35kV tai cac dAu cuc trung thé
MBA (gia do chong sét van trung thé do PCTN cung cép, lap dat theo MBA);

- Cung cép, kéo rai cap nhi thir tir ti didu khlcn tai chd MBA dau nédi vao
ta dleu khién xa MBA (t diéu khién tai chd va ti didu khién xa MBA do PCTN
cung cip va lip dit theo MBA).

Ban QLDA xin théng bao dé Quy cong ty dugc biét va phéi hop.

Trén trong./. o9
Noi nhgn: KT.GIAM POC

- Nhu trén; ;
- Don vj tur vin NPSC (Phéi hop); '_ GIAM POC
- Giam doc (Béo cdo),
-PHDA2;

- Luu: VT, KT.




TAP POAN BIEN LUC VIETNAM  CONG HOA XA HQI CHU NGHIA VIET NAM

TONG CONG TY Déc 1ip — Tu do — Hanh phiic
PIEN LUC MIEN BAC
S6: 1055/EVNNPC-KH Ha Néi, ngay 10 thang 3 nim 2026

V/v théng qua hang muc SCL 110kV
ndm 2026 cho PC Thai Nguyén

Kinh giri: Cong ty Dién luc Thai Nguyén.

Tdéng cong ty nhin dugc vin ban sé 357/PCTN-KHVT ngay 22/01/2026 ciia
Céng ty Pién luc Thai Nguyén vé viéc ding ky bd sung hang muc SCL luéi dién
110kV va may bién 4p nam 2026. Sau khi xem xét, Téng cong ty c6 ¥ kién nhu sau:

1. Déng y thong qua 11 hang muc SCL 110kV véi gia tri khéi toan 1 31.720
trigu dong twong (mg voi gia tri chi phi SCL 13 26.962 triéu dong cho Cong ty
Pién lyc Thai Nguyén thyc hién trong ké hoach SCL nim 2026 (chi tiét nhu tai phu
luc kém theo).

Ngudn vén thuc hién: Chi phi SCL nim 2026 dugc Tdng cong ty giao cho
PC Thai Nguyén tai quyét dinh s6 3131/QD-EVNNPC ngiy 31/12/2025 vé viéc
giao ké hoach SXKD- PTXD- Tai chinh nim 2026.

2. Giao Giam déc Cong ty Pién luc Thai Nguyén:

- Chi dao trién khai thuc hién ké hoach SCL theo ding ngudn vén duoc giao,
céc quy dinh hién hanh v& cong téc sira chira 16n tai san cia EVN, phan cip Téng
cong ty va dam bao st dung ding tinh chit ngudn vén SCL, nhim hoan thanh céc
hang muc SCL trudc ngay 30/8/2026.

- Khin truong chi dao khao st 1ap phuong 4n sira chira dbi véi chi phi SCL
ludi dién 110kV chwa ding ky du dinh murc d3 duge Tong cong ty phan bd nhim
dam bao xtr 1y triét dé tdn tai va khuyét khiém trén luéi, kip thoi ngin ngira sy cd
anh hudng dén hoat dong SXKD ctia don vi va Tdng cong ty. Béo cdo Tong cong
ty trudce ngay 31/3/2026.

Yéu cau Cong ty Dién lwc Thai Nguyén khin truong thyuc hién./. b

Noi nhin:

- Nhur trén;

- CT HPTV (dé blc);

- 0. Phuong - P.TGD (dé c/d);
- Cac Ban: KT, TCKT, BT;

- Luu: VT, KH.

CNTRE A
¢Y b
O - e 82,
Nguyén Diure Thién




THONG QUA CAC HANG MUC SCL LUGI PIEN 110kV BO SUNG NAM 2026
CHO CONG TY PIEN LUC THAI NGUYEN

Don vi tinh: Triéu déng

Gtri

5 P - . - . X . | Giatri | Ghi
STT | Tén hang muc Ma tai san Noi dung sira chira chu yéu khai R i
’ chi phi | chu
toan
- Thay thé cac ti diéu khién tir xa va tai chd
v gl s MBA T1, T2: 04 ta
o d,l e“‘kh“:“ ue - Thay thé BCU giam st va diéu khién ti DC:
xa va tai chd 01 b6
MB{X L T2 oap - Thay thé cap tu ding MBA TD44: Cap
tu dung TD44; : % .
A A 24kV: 30m; Cép ha thé 0,4kV: 55m,
TUC31; dong ho | 1.11010000.0000020 X 5 ) x
1 s - Thay thé TUC31 ngoai troi pha A, B: 02 qua, 3.050 2.592
dém sét tram 1.21321100.0014450 R N
110KV Go Pim - Thay thé dong ho dém sét cic MBA 110kV
s BCU ti DC va TU 35kV: CS3T4 pha A, CS4T4 pha A;
v CS1T2 pha B, CSTUC31 pha B, C: 05 cdi,
TBA 110kV TP ] "
Thinh Dan - Thay thé cap tin hiéu, diéu khién, scada, cap
’ nguon tir tu diéu khién tai cho dén tu di€u
khién xa cua MBA‘TI, T2
- Thay the 01 tu diéu tir xa MBA T1 )
. , - Thay thé 01 ti bao vé ngan MBA T1 (lap lai
Tu diéu khién tir ro le bao vé So léch 7UT86 va Bao vé qua
xa MBA T1; Tu dong 7SJ81 hién tr‘ang), 1
bao v¢ ngan MBA - Thay thé 01 tui dieu khién ngan duong day
2 | T1; Tu dieu khién | 1.24000000.0013662 | 171, 172 (C6 tinh néng tuwong dwong ti CRP, 2.050 1.743
ngan dudng day chd san vi tri, hang kep dé lap role bao vé
171,172 TBA trong tuong lai) . '
110kV Phi Luong - Thay thé cap tin hiéu, di€u khién, scada, tur t

DK tai chd dén ti DK xa cia MBA T1; Tir ti
diéu kién ngan 171, 172, 112 den tt MK




Gtri e .
STT | Tén hang muc M3 tai sén Néi dung sira chira chii yéu e | 1A |Gl
chi phi | chu
toan
- Béc xép lén, xudng, vin chuyén MBA
25MVA-115/38,5/23kV tir tram TBA 110kV
Phiic Son (E23.17) vé don vi sira chira va van
chuyén MBA sau khi stra chita xong, tir don vi
stra chira dén dit trén bé may tai TBA 110kV
Thanh Binh, tinh Thai Nguyén;
Sira chita MBA - Quén méi céc bdi diy cudn diy didu chinh
T1 TBA 110kV 115kV, cudn day 115kV, cudn day diéu chinh
Nho Quan 38,5kV, cudn day 38,5kV, cudn day 23kV cac
25MVA- pha A, B, C bang diy ddng méi, bing cich
110/35/22kV dién.
Cong ty Dién luc - Kiém tra, bao dudng co cdu co khi, kiém tra
Ninh Binh cho vé sinh tiép diém chuyén mach va thay diu
Cong ty Dién luc maoi cho bd OLTC.
3 | Thai Nguyén quan - Sira chita, vé sinh, son lai v may bién 4p; 7.670 6.519

1y, sir dung dé lap
dit TBA 110kV
Thanh Binh phuc
vu du an “Dudng
day va TBA
110kV Thanh
Binh, tinh Bic
Kan”

- Thay céac phu kién cuia MBA da bi hong
khong khéc phuc dugc: HE théng cap nhi thu,
giodng, ....;

- Loc déu bang may tuén hoan.

- Thay ti diéu khién tir xa cia MBA, két néi
v6i hé thdng diéu khién mady tinh hodc trung
tim diéu khién tr xa (néu c6) sau khi dua
MBA vao van hanh.

- Lip méi gia d& thanh cai, st d& thanh cai
phia 38,5kV; sir 23kV, gian thanh céai phia
23kV va céac phuy ki¢n kém theo.

- Céc thiét bi khac thudc hé thong didu khién,
béo vé stra chita hoic thay thé dé dam bao van
hanh.




Gtrj g .
STT | Tén hang muc Ma tai sdn Noi dung sira chira chii yéu khai Gl,a tr;’ Gh,l
, chi phi | chu
toan
- T hop, thi nghiém cic hang muc may bién
ap dam bao vén hanh.
Tu diéu khién tir - Thay thé céc ti diéu khién tir xa va tai chd
xa va tai chd 1.24000000.0013636 | cia MBA T1, T2, T4: 06 tu
4 | MBA T1, T2, T4 | 1.24000000.0013640 | - Thay thé cap tin hiéu, diéu khién, scada, cp 3.829| 3.255
TBA 110kV Yén | 1.24000000.0013641 | ngudn tir ti didu khién tai chd dén ta diéu
Binh khién xa cia MBA T1, T2, T4
Ta diéu khién tir - Thay thé ti diéu tir xa va tai chd cia MBA
xa va tai chd T2: 02 ta
5 | MBA T2 TBA 1.24000000.0013635 | - Thay thé cap tin hiéu, didu kh1en scada, cap 1.250 1.062
110kV Xi mang ngudn tir ti diéu khién tai chd dén ta didu
Thai Nguyén khién xa cia MBA T2
Tt didu khién tir - Thay thé tu diéu tir xa cia MBA T1: 01 ti
6 | xa MBA T1 TBA 1.24000000.0016658 | - Thay thé cap tin hiéu, didu khién, scada, cap 950 207
110KV Séng Cong 1.21321101.0013631 | ngudn tir ti didu khién tai chd dén tu diéu
khién xa cia MBA T1
Méy cit ngan 16 - Th'ay theé méy cat 110kV ngan 1§: 171, 172,
du(‘mg dﬁy 112: 03 Ir}ay G A x v 51 z
171.172. 112 - Thay thé gian ac quy so 2 bi suy giam chat
g Gi2 e ) 1.21320101.0013630 | lwong, khdong dam bao tin cdy trong van hanh 2.905 2.469
1an dc quy s0 2 3 P
TBA 110kV Gang SOE Rep NSy SRl
Thép - Thay the cap diéu khién, tin hiu tir cac MC
’ i vé tht MK
lean ac quy s0 1, - Thay thé gian 4c quy sd 1 va 2 bj suy giam
s0 2 TBA 110kV hét 1 Khone dam bao tin cAv ir %
Phi Binhvabd | 1.24000000.0013666 | Co w9, KhONg Cam bao Uil cay [TONg vl
8 TR—— 1.21321100.0013704 hanh bang céc bd ac quy 2V- 200Ah 765 650
110kV Yén Binh - Thay thé b inverter 220V DC/220V AC: 01
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Gtri

i tri | Ghi
STT | Tén hang muc M3 tai sén N¢i dung sira chita chi yéu khai | Clatrl | Ghi
i chi phi | chu
toan
Ro le bio vé qui - Tram 110kV Dai tir: Thay thé ro le bao vé
el qué dong ngin 16 371, 373, 375, 377, 331 : 05
dong va role bao - A s
vé tinsé vacdc | 1.11010000.0013714 | €4l Role dién dp/tan s6 TUC3I: 01 cai
9 thidt bi déng ct 121321100.0014450 | - Tram 110kV’TI{mh Dan: Tha): the MC 431, 3.606 3.065
: 478, 412: 03 tu va TUC41: 01 tu; Thay ro le
tram 110kV Dai ¢ S §& ; 7o ek
: A \ qua dong ngan 1§ 484: 01 cai; ro le bao vé tan
Ttr, Thinh Péan :
e s0 TUC42: 01 cai
’ L.z DPao méng cong trinh, chiéu réng méng <= 6m,
Koy dd.gia 6o bing may dao 0,8m3, d4t cép IIL: 18,518 m3;
mong vi tri cot 14 & g A : Fa ik
\ N Xep da khan khong chit mach, mai doc cong:
duodng day 177, 1419.4 m3:
10 A1 ’ ’
Th E:S.Z Thai 1.37016000.0016207 | Lam va tha ro d4, loai ro 2x1x1m trén can: 5944 3.268
Nguyén - 171, 172 709.7 1o
E6.8 Xi mang :’ ;Q’ X , % 3 A 3 3
Thai Neuvén Didp dat nén mong cong trinh, nén duong bang
ey thi cong: 617,2667 m3;
Ph’ﬁn meém hé i )
thong di€u khien, - Thay thé 01 may tinh Gateway va 01 may
may tinh tinh HMIL o
11 | Gateway, HMI 1240000000003450 | - Cai dat lai phan mém Gateway NES voi 1802 1532
TBA 110kV Phu 1213207000015431 | License cho Gateway tram E6.17 Phu Binh. ' '
Binh va BCU 131 - Thay the b diéu khién mirc ngan (BCU) 131
TBA 110kV Song tram 110kV Song Cong 2
Céng 2
TONG CONG 31.720 | 26.962




TAP POAN PIEN LUC VIET NAM  CONG HOA XA HQI CHU NGHIA VIET NAM

TONG CONG TY Doc 1ap - Tu do - Hanh phiic
PIEN LUC MIEN BAC
S6: 1845/QD-EVNNPC Hz Noi, ngay 20 thang 8 nim 2025
QUYET PINH

V& viéc didu chuyén MBA thay thé, dam bao van hanh MBA T1 TBA 110kV
Can Loc - tinh Ha Tinh.

TONG GIAM POC TONG CONG TY PIEN LUC MIEN BAC

Can cir Quyét dinh s6 7 72/QB—HBTV ngay 06/5/2025 cia Tong gzam d‘oc
Tap doan Dlen lwec Viét Nam vé viéc ban hanh Quy dinh qudn Iy tai san, nguon von
va huy dong vén trong Tdp doan Dién luc Viét Nam,

Can cir Quyét dinh s6 182/0P-HPTV ngay 20/7/2025 ciia Hoi dong thanh
vién Tong céng ty Dién lwc mién Bdc vé viéc ban hanh Quy dinh qudn Iy tdi san,
nguon von va huy déng von trong Tong cong ty Dién luc mién Bdc;

Céin cir Quyét dinh sé 1013/0P-EVNNPC ngay 19/5/2025 ciia Tong cong ty
Dién lyc mién Bdc vé viéc diéu chuyén MBA 110kV ngodi luéi cho di dn “Puong
day va TBA 110kV Thanh Binh, tinh Bdc Kan”;

Can cir van ban s6 3230/PCHT-KT ngay 17/8/2025 cia Céng ty Dién luc
Ha Tinh vé viéc xin diéu dong MBA 110/35/22kV thay thé cho MB TI tram 110kV
Can Loc (E18.4);

Céin cte To trinh s6 1198/KT ngdy 18/8/2025 ciia cdc Ban chirc ning Tong
cong ty vé viéc diéu chuyén MBA thay thé, dam bdo vin hanh MBA T1 TBA 110kV
Can Loc — tinh Ha Tinh;

Theo dé nghi ciia 6ng Trudng ban Ké hoach Téng céng ty.

QUYET PINH:

Diéu 1.

- Piéu chuyén MBA T1 TBA 110kV My Loc 25MVA-110/35/22kV 14 tai
san MBA ngoai luéi ciia Cong ty Pién lyc Ninh Binh (PCNB) dén cho Cong ty
Dién lyc Ha Tinh (PCHT) quén ly, st dung dé 1ap dat thay thé MBA T1 tai TBA
110kV Can Loc do su ¢b khong du diéu kién van hanh.

- Piéu chuyén MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV 14 tai
san MBA ngoai luéi cia PCNB dén cho Cong ty DPién luc Thai Nguyén (PCTN)
quan 1y, sir dung dé 1ip dit TBA 110kV Thanh Binh phuc vu du an “Pudng day va
TBA 110kV Thanh Binh, tinh Bic Kan”.



Piéu 2.

Giao cac don vi td chitc trién khai thuc hién:

- PCNB phdi hop véi Cong ty TNHH MTV Thi nghiém dién mién Béc thuc
hién thi nghiém MBA T1 TBA 110kV My Loc 25SMVA-110/35/22kV truéc khi
van chuyén.

- PCNB, PCHT va PCTN thyuc hién giao, nhén tai san cing céac hd so tai liéu
lién quan. Hach toan theo phwong thirc ting, gidm tai sin va von trén s sach ké
toan tai thoi diém giao nhan.

- PCHT thuc hién van chuyén, lap dat td hop, loc dau, sira chita (néu c6), thi
nghiém MBA, dim bao dép tmg céc tiéu chudn k¥ thuit trudc khi dua vao van
hanh. Qua trinh vin chuyén va lip dit tuan tha huéng din tai vin ban sb
1795/EVNNPC-KT ngay 18/4/2025.

- PCTN thuc hién vén chuyén, lép dit t6 hop, loc déu, sira chira (néu co) va
dit MBA tai bé TBA 110kV Thanh Binh dam bao tiéu chuén ki thuét van hanh,
d6ng bod vai tién d6 cua du an “Pudng diy va TBA 110kV Thanh Binh, tinh Bic
Kan”.

- Ban Quan 1y du 4n Phét trién Pién luc (BA2) chu dong phdi hop véi
PCTN dé thyc hién lap dit MBA dam bao k¥ thuét, tién d6 dong dién cia du an.

- Quyét dinh nay thay thé cho Quyét dinh sé 1013/QD-EVNNPC ngay
19/5/2025.

Piéu 3.

Céac Ong (Ba) Giam déc PCHT, PCNB, PCTN, BA2 va Trudng cic Ban
chirc ning ciia Tong cong ty chiu trach nhiém thi hanh Quyét dinh nay./. % .

Noi nhin: TONG GIAM POC
- Nhu Piéu 3;

-HDTV (dé blc);

- PTGP Vii Anh Phuong (dé ¢/d);
- Ban: KT, TCKT, VT, BT;

- Lwu: VT, KH.




TONG CONG TY CONG HOA XA HQI CHU NGHIA VIET NAM

PIEN LUC MIEN BAC DPoc lap - Tu do - Hanh phiic
BAN KH+KT+VT+DT
Sé: 1198/KT Ha Noi, ngdy 18 thang 08 nim 2025
TO TRINH

Vé viéc didu chuyén MBA thay thé, dam bao vin hainh MBA T1 TBA 110kV
Can Loc — tinh Ha Tinh

Kinh gur:
- Ong Nguyén Dirc Thién - Téng giam doc EVNNPC;
- Ong Vii Anh Phuong - Phé Téng giam déc EVNNPC.

Téng cong ty nhan dwoc Van ban sé 3230/PCHT-KT ngay 17/8/2025 cia
Cong ty Pién lyc Ha Tinh v& viéc xin didu dong MBA 110/35/22 kV thay thé cho
MBA T1 tram 110 kV Can Loc (E18.4). Sau khi xem xét noi dung xin diéu dong
MBA cua Cong ty Pién luc Ha Tinh, cac Ban chirc nang kinh béo cao Téng giam
d6c va Pho Tong giam ddc ndi dung nhur sau:

Thong tin MBA T1 tram 110kV Can Ldc:

- Kiéu loai - M3 hiéu: : PT6W 25000/115
- Nha ché tao: Thai Lan. Nam san xuét: 2003.
- Dién ap dinh mirc: 115 + 9x1,78%/38,5+ 2x2,5%./23 kV.
- Cong suat: 25/25/25 MVA.
- T dhu day: Yo/ A/ Yo-11-12.
- Pién 4p ngén mach:
Cao - Trung: 10,33 %
Cao - Ha: 17,56 %
Trung - Ha: 6,84 %

Cin ctr thuc t& van hanh thiét bi tai tram 110 kV Can Loc (E18.4): ngay
14/8/2025, MBA T1 ¢6 tiéng kéu khac thuong bén trong méy bién 4p, truc ca td
TTLD sb 04 — Xi nghiép LDCT Ha Tinh di lam viéc véi cac cip diéu d c6 quyén
diéu khién xin tich MBA ra khoi vén hanh. Sau d6, Cong ty Dién luc Ha Tinh phéi
hop Cong ty TNHH MTV thi nghiém dién mién Béc tién hanh kiém tra, thi nghiém
cac thiét bi theo quy dinh. Vi hang muc thi nghiém cao ap tan sé cong nghiép cudn
day phia 35k V: khi thi nghiém dén nguéng dién ap 40kV d3 x4y ra phéng dién. Trén
co so két qua thi nghiém, cac don vi théng nhit danh gia MBA T1 Can Loc khong
da diéu kién van hanh 1au dai cin duoc thay thé.

Can cir Quyét dinh s6 1013/QD-EVNNPC ngay 19/5/2025 ctia Téng cong ty
Dién luc mién Béc vé viéc diéu chuyén MBA 110 kV ngoai lu6i cho du 4n “Pudng
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day va TBA 110 kV Thanh Binh, tinh Bic Kan”, trong d6 diéu chuyén MBA T1
TBA 110 kV My Loc 25 MVA - 110/35/22 kV, la tai san ngoai luéi cua Cong ty
bién lyc Nam Dinh (nay thudc Cong ty Pién luc Ninh Binh) cho Céng ty Dién luc
Bic Kan (nay 14 Cong ty Pién luc Thai Nguyén) dé phuc vu lap dit cho dur 4n. Tuy
nhién, MBA nay chua dugce chinh thic ban giao, tiép nhan va hach toan ting, giam
tai san cho don vi, do du an “Pudng day va TBA 110kV Thanh Binh, tinh Bic Kan”
moi duge khoi cong xdy dung tir thang 8/2025;

Cin ctr hién trang cac MBA 110 kV ngoai ludi va dé d&am bao cung cép dién
cho phu tai TBA 110kV Can Ldc, cac Ban: Ké hoach, K¥ thuat, Vat tur, Pau tu dé
xuat phuong 4n trién khai thuc hién nhu sau:

1. Phuong an diéu dong MBA:

- Piéu dong MBA T1 TBA 110kV M§ Loc 25SMVA - 110/35/22 kV — YnDyn-
11-12 hién dang ngoai lrdi, dugc wu tai kho Cau Gianh — Céng ty Pién lwc Ninh
Binh (thu hdi sau d 4n Néng cong sudt T1 TBA 110kV M§ Lac), c6 théng s6 k§
thuat twrong duong véi MBA T1 25 MVA tram 110kV Can Ldc, 13 tai san ciia Cong
ty Dién lyc Ninh Binh dén Céng ty Dién luc Ha Tinh dé 1ip dat, thay thé dam bao
van hanh MBA T1 TBA 110kV Can Loc.

- Piéu chuyén MBA T1 TBA 110kV Nho Quan 25MVA - 110/35/22 kV 1a
tai san MBA ngoai ludi ciia Cong ty Dién luc Ninh Binh (thu hdi sau duv 4n Nang
cong suat T1 TBA 110kV Nho Quan thang 5/2025), d@én cho Céng ty Dién luc Thai
Nguyén quan 1y, st dung va lip dit tai TBA 110kV Thanh Binh, phuc vu du an
“Pudng day va TBA 110kV Thanh Binh, tinh Bic Kan”, thay thé cho MBA T1 TBA
110kV My Loc 25MVA - 110/35/22 kV tai Quyét dinh sé 1013/QD-EVNNPC ngay
19/5/2025.

2. Giao nhiém vu cic don vi:

- Céng ty Pién lyc Ninh Binh: phbi hop NPCETC thyc hién thi nghi¢m MBA
T1 TBA 110kV My Loc 25MVA - 110/35/22 kV - YnDyn-11-12 truée khi van
chuyén.

- Cong ty Pién luc Ha Tinh: té chirc thuc hién vin chuyén MBA tir kho Cau
Gianh - Céng ty Pién luc Ninh Binh vé TBA 110kV Can Loc; trién khai 1ap dat t6
hop, loc dau, stra chita (néu c6), thi nghiém MBA, dam béo dap tmg céc tiéu chuin
k¥ thuat trudce khi dwa vao van hanh. Qué trinh van chuyén va lap dit tuén thi hudng
dan tai Vin ban s6 1795/EVNNPC-KT ngay 18/4/2025.

- Cong ty Pién luc Thai Nguyén: thuc hién van chuyén, lap dit t6 hop, loc
dau, sira chita (néu c6) d6i véi MBA T1 TBA 110kV Nho Quan 25MVA - 110/35/22
kV va dit MBA tai bé¢ TBA 110kV Thanh Binh, dam bao tiéu chuan k¥ thuét van
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hanh va déng bd véi tién d6 ciia di 4n “Pudng ddy va TBA 110kV Thanh Binh, tinh
Bic Kan”.

- Ban K& hoach thuc hién trinh, ban hanh Quyét dinh diéu dong tai san MBA.

- Cac Ban chuyén mén cua Téng cong ty phdi hop thuc hién.

3. Phuong thirc hach toan: theo phuong thirc ting giam tai san theo gia tri s6
sach ké toan tai thoi diém giao nhén.

Kinh trinh Téng giam déc va Phé Téng giam dbc phé duyét./.

BAN KE HOACH BAN KY THUAT

Nguyén Séng Thao Nguyén Danh Dirc
BAN VAT TU BAN PAU TU

Trinh Phwong Thao Lé Quang Trung

Y Kién phé duyét cia PTGP Vii Anh Phwong

Pong ¥
kién phé duyét cia TGP Nguyén Pirc Thién
Pong ¥
Noi nhin:
- Nhu trén;

- Luvu: KH, KT, VT, TCKT, VT.
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CONG TY TNHH MTV DIEN LU'C NINH BiNH

NINH BINH POWER COMPANY LIMITED
@ TRUNG TAM THi NGHIEM PIEN
ELECTRICAL TESTING CENTER
EVNNPC Dia chi (addr): S 05, b. Dinh T4t Mién, P. Pong Thinh,

wechenmwcsixeic | TP Ninh Binh, tinh Ninh Binh
s e Biélrftlﬂxoail(g%l): 02292210237
Web: http: / / peninhbinh.npe.com.vn
BIEN BAN KIEM DINH MAY BIEN AP LUC
(Test report of power transformer)
s6: AL 19//2024 /DCT/CBM/PCNBETC-KDMBAPP
Tén du 4n(Projecy): Thi nghiém CBM TBA 110 kV Nho Quan
Vi tri lip dat(Sire): MBA T1

Tén thiét bi (Model): MBA Sb ché tao (Serial N%): 004333-07

Hang san xuit (Manufacturer): EEMC Kiéu may (Type): ONAN

Cong suat (Burden)(kKVA): 25000 Dién 4p dinh mitc (Rated voltage)(kV) 115/38.5/23
T déu day (Vector group): Yn/D/Yn-11-0 Nam sén xuét (Year of manufacture): 2001

Noi thir nghiém(Zocation test): Tai hi€n trudng
Muc dich thir nghiém (The purpose of test): Dinh ky
Ngay thit nghiém (Testdate): 49 |4 [2p2 7
Diéu kién moi trudng(dmbient condition): t=30°C, w=70%
Cic hang muc da thir nghi€m (Tested functions):
1. Kiém tra bén ngodi (General inspection)
2. Dong dién va ton hao khong tai (No load current and loss measurement)
3. Do dién trd cach dién (@nsulation resistance measurement )
4. Kiém tra td ddu day (Vector group)
5. Tri s6 tgd céc sir din vao (1g6 of bushings)
6. Dién trd mot chidu cic cudn diy (Winding DC resistance mesuarement)
7. T s6 bién (Ratio)
8. Trisb tgd cdc cudn day (1gs of windings)
9. Kiém tra bd diéu ap dudi tai (Check on-load tap changer):
Phuong phap thir nghiém Testing method): IEC60076 - 1, IEC60137, IEC60214,QCVN QTD-5:2008/BCT.
KET LUAN (Conclusion): Céc hang muc d thir nghiém dat yéu cau ky thuat.
(All testes have been performed completely according to test standard and Pass)

Ninh Binh, ngay 49 thang 4- ndm 202,:’

D|RR|E|EEEEE

Ngudi thir nghiém Trwéng phong GIAM POC
(Testers) (Chief of departmient) (Director)
Nguyén Viét Quin s
Biii Danh Ngoc , /
Vii Pinh Hiing &\ MOT THANH VIEY]
BIEN LUC/ /,

Phan Vian Tu Bui Ngoc Phu




; bl L PCNBETC.MBA/QT.01/BM.01
KET QUA THU NGHIEM(TESTING RESULTS)

1. Kiém tra bén ngoai (General inspection): Dat

2. Dong dién va ton hao khéng tai (No load current and loss measurement):

Béi{ g;ing do Us (V) I, (A) Po (W)
40 1200 0.154 ;
bo 1200 0.111 /

oo 1200 0.153 /

3. Do dién tré ca

ch dién & t = 30°C (Insulation resistance measurement ) (*): (MQ)

Cudn day
(Winding)

Rséo

Ris

Kt

Ghi chia
(Remark)

Cao - Trung + Ha +
Vo
(HV - MV + LV +E)

2500

2000

1.25

Trung - Cao + Ha +
Vo
(MV - HV + LV + E)

1500

1200

1.25

Ha - Cao + Trung +
Vo
(LV-HV + MV +E)

2500

2000

125

4.T6 ddu day (Vector group): Yn/D/Yn-11-12
5. Triso tgd cic sir diu vao & nhiét A9 t= 30 °C(*) (128 of bushings at the temperature):

Regeuc do Senies .
$6 ché tao Pha | hrong(MQ) (téf) C (oF) D“-’(’ll{f}; i So dd do
(Numbers) (Phase) (;z:‘}z:g (::)p (% DF) (Capacitance) (Test voltage) (Diagram)
18D4056 A 10000 | 0315 | 4161 10 UST-3
18D4054 B 10000 | 0460 | 3852 10 UST-3
18D4055 C 10000 | 0435 386 10 UST-3
18D3846 0 10000 | 0220 | 316.8 10 UST-3
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7. T¥ s6 bién (Ratio) (115kV/35kV) (*)Cudn ddy trung 4p phia 35kV nic4

Cudn cao 4p va trung ap (HV - MV)

Nic Ghi chi
(Step) Uas/Uab Usc/Uc Uca/Uca (Remark)
1 3.5637 3.5627 3.5634
2 3.5098 3.5088 3.5095
3 3.4560 3.4549 3.4556
4 3.3954 3.4009 3.4017
5 3.3480 3.3469 3.3476
6 3.2939 3.2929 3.2936
7 3.2398 3.2390 3.2395
8 3.1857 3.1849 3.1854
9 3.1316 3.1308 3.1313
10 3.0775 3.0766 3.0772
11 3.0237 3.0229 3.0235
12 2.9698 2.9690 2.9696
13 2.9160 2.9150 2.9157
14 2.8620 2.8612 2.8617
15 2.8081 2.8072 2.8079
16 2.7541 2.7532 2.7539
17 2.7000 2.6992 2.6998
18 2.6460 2.6452 2.6458
19 2.5919 2.5912 2.5918
8.TV sb bién (Ratio) (115kV/22kV)
Cudn cao ap va ha 4p
Nic Ghi cha
(Step) Uas/Uab Usc/Ube Uca/Uca (Remark)
1 5.8071 5.8063 5.8087
2 5.7191 5.7183 5.7208
3 5.6311 5.6304 5.6328
4 5.5430 5.5423 5.5447
5 5.4550 5.4542 5.4566
6 5.3669 5.3662 5.3684
7 5.2787 5.2780 5.2802
8 5.1905 5.1899 5.1920
9 5.1024 5.1017 5.1037
10 5.0134 5.0137 5.0155
11 4.9264 4.9258 49277
12 4.8386 48380 4.8399
13 4.7506 4.7501 4.7521
14 4.6627 4.6622 4.6641
15 4.5748 4.5742 4.5762
16 4.4868 4.4862 4.4881
17 4.3987 4.3982 4.4001
18 4.3108 4.3102 43120
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19 42227 4.2223 4.2239
9.T¥ s6 bién (Ratio) (35kV/22kV)
Cubn trung 4p va ha ép
Néc Ghi chit
(Step) Uap/Uab Us/Use Uca/Uea (Remark)
1 / / /
2 / / /
3 / / /
4 1.6296 1.6329 1.6330
3 / / /
8. Tri s tgd cic cudn diy &t= 30 °C (igsof windings at the temperature t = 30 °C) (*)
Dién 4p do
e tgd (%) C (pF) : 3 :
(Winding) . kV) So d6 do (Diagram)
(D) (Lopariiance) (Test Voltage)
Cao - Trung + Ha + Vé
(HV-MV + LV + ) 0.240 12.090 10 GST-4
Trung - Cao + Ha + Vo
(MV-HV + LV + E) 0.270 17.518 10 GST+4
Ha - Cao + Trung + Vo
(LV-HV + MV + E) 0.285 18.388 10 GST-4
THIET BI THU NGHIEM (Testing instruments):
Thiét bi do dién tr¢ cich dién 1
(Insulation resistance tester) A NI 0756550
May do ty s0O bién . 0.
(Ratio & phase relationship tester & Polarity check) PBIaAL AR
Hop b6 do Tgd 0.
(Capacitance and dissipation factor (1gd) tester) Ll Wk
May do dién trdy 1 chidu (Winding resistance tester) TRM-403 N% MO-310391
Hop bd do ludng (Multimeter tester) CTL PO Pk 3.H N%3334
Vonmeter (Volmeter tester) 3515 T4.1 N 74764
Ampemeter (dmpemeter tester) 3514 N% 56605
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LY LICH MAY BIEN AP
~ TRAM BIEN AP 110 KV NHO QUAN
1. SO LIEU CHE TAO'
1. S8 higu quan I§: T1- NQ
2. S6 hiéu ché tao: 004333-07 -
| 3. Nha mdy ché’ tao: Nha 1 méy ché tao Thiét bi dién- Pong Anh- Hé Noi.
; 4 .Ngay thing nﬁm ché tao: 5-2001
f 5 Ngay thing nam bét ddu dua vao van hanh: 2-1 2002
6 Tram déu tién stt.dung: Tram 110KV Nho Quan -

1. sO LIEU KY THUAT CHU YEU

7 Dc‘) cao: Khﬁng qua 1000 m so vGi mic nude bxén
: Nhlét dé moi tmong Trung binh: 35°C

| Max: 45°C

: Diéu«kien khi hau: Nhiét 6
Do dm: 100%

Pién 4p dinh mic:

Cao 4p: 11549x1,78% KV

Trung ap: 38,5+2x2,5% KV

Ha 4p: 23KV .

Céng suat dmh mifc: ‘

on cla-o dp: 25.000 KVA : :
5n trung 4p: 25.000 K.VA Khi vﬁn hanh song song, 6ng cong suat 7
Cuon ha 4p: 25.000 KvA ca 2 cudn =25.000KVA
Cdng sidt lam mdt nhten (ONAN): :

n cao 4p: 18.000 KVA

uon tring dp: 18.000 KVA

‘Cudn ha p: 18.000 KVA o

Cao 4p 115KV: Déu sao.
ng ap 38,5KV: D&u tam gidc.
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‘Ha 4p 23K V: Du sao.
7. S0 d6 véc ta: Yo/Alyo 11-0.
8. Phuong thitc ndi ddt ctia he thong:
Cao 4p : Trung tinh n6i dét truc ti€p qua cdu dao ndi dat.

Trung 4p : Cich dién.
Ha 4p : N6i d4t truc ti€p.

9. Bién phép 12m mét mdy bién ap:
Lam mét tu nhién hodc qual mét cudng biic (ONAN/()NAF)

10 ‘Mic cach dién:

Dién 4p 1am viéc

Dién 4p thir nghiém t4n s6

i i,

‘ Dién 4p thir
PAURA ~ cuc dai cOng nghiép(AC) nghiém xung
' : (Gi4 tri hiéu (Gi4 tri hiéu dung) sét(IL)
* dung) KV (Gié tri dinh)
Moo o 4 KV KV
;Phi:‘lj cao 4p 123 230 550
i s : : : (thir cAm ting 1001z)
| Trung tinh-caodp .| 72,5 140 -
| Trung ap | 40 70 170
Ha ap 24 50 125
| trung tinh-hadp ~ | 24 50 z
11. bien 4p dmh mic va dong dinh mic dng véi cdc ddu phan 4p:
: - CUON CAO AP
'DAUPHAN AP oo Dong di¢n(A)
sy ONAN ONAT
1 133.423 77,89 108,18
W $a 131.376 79,104 109,866
3 129.329 80,356 111,605
g 127.282 81,648 113,4
B okt © 125235 82,982 115,253
G 123.188 ~ 84,361 117,169
i 121.141 85,787 119,148
ReB T ~ 119.094 87,261 121,196
9  117.042 88,787 123,316
10 115,000 90,368 125,511
il 112.953 92,006 127,786
cal2 110.906 03,704 130,144
13 108.859 95,466 132,591
14 106.812 - 97,295 135,132
15 104.765 99,196 137,773
16 102718 101,173 140,518
17 100.671 103,230 143,376
(18, . 98.624 105,373 146,351
19 96.577 107,606 149,453
CUON TRUNG AP
1 2 3 5
40.425 |39.463 | 38.500

5
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Dong dién(A) | ONAN | 257,076 | 263,343 | 269,93 | 276,848 | 284,137
ONAF |357,1 365,754 | 374,903 | 384,511 | 394,634
“CUON HA AP
AT Dong dién(A)
) :
ten &p(V) ONAN ONAF
23.000 451,893 621,555
. 12. Phuong phap diéu chinh dién 4p: 7 |
AP Phuong phap | Kiéu loai bo "Noi thao tc
| Sl diéu chinh diéu chinh chuyén néc
Cuon cao 4p | Tu dong VV I 250Y-10191W | Trén th CP hoac'ti MR
| Cudn trung 4p | Bing tay N4c phén 4p Mait may
[Cuén hadp | Khong

13. Nguén di¢n dé didu khién va phu dich.
Xoay chiéu: 3 pha - 380V;50HZ
L pha- 220V ;501z
Mot chiéu: 220V

Di¢n dp dé dléu khlén bo tu dong diéu chinh dién 4p dudi tai: 100VAC

14. Kha nang chtu ngéan mdLh cta he thong .
. Phia 115K V: 25 kA /3 giay
Phia 38,5 va 23KV:  25kA/[3giay

15. Kha nang chiu qué tai ctia mdy bién dp

Theo tiéu chudn [EC - 354 va “Quy erh vén hanh va sira chita MBA” clia
ng 61_1g ty dién lyc Viét Nam (s 623/DVN/KTND)

_Glén han d6 tang nhiét.

~GiGi han tang nhiét do I6p déu tren: 55°C
Gi6i han ting nhiét do boi day:  60°C

Dong dien va thn hao Kkhong tai dinh mic.
Dong dlen kh(‘)ng tai: [, (%) = 0,25%
Tén hao khong tai: P, =19,950 kW

18." 611 hao ¢6 tai (& ndc chinh, nhiét do cuon day 75°C, 25MVA )
S Do = 11392260
B s = 113,121 KW
Peygszs = 98,175 kW .

p ngén mach (& 75°C)

: Ukus ARS8, 10 1%

- Upnses =18,0%

: Uk38523 =7,0%
au fa cla may bi€n 4 ap
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CUON DAY Cao dp Trung 4p Ha 4p Irlulnoli{lsl h
Loai st 123k V-800A 35kV 23kV 72,5-800A
' (Italya) (Hoang lién son) | (Hoang lién son) (Italya)
S6 lwong su 3 3 ‘ 4 : 1

21. Ddu mdy bien 4p va ddu bo d8i ndc duéi tai:

D4u mdy bién ap va dau bo ddi ndc dudi tai sir dung ciing mot loai ddu c6
chdt phu gia chéng 6xy hod.

Méc ddu: SHELL DIALA AX Nudc san xudt: SINGAPO
i C6 trang bi tii cao su & binh ddu phu dé ngan céch sy ti€p xic gitta ddu va
~ khong khi.
; C6 trang bi 2 bd hiit 4m cho ddu & MBA va b OLTC, c6 van can béng 4p
sudt.

©  22.Bo diéu chinh dién 4p:
: - May lép bo diéu chinh dién dp dudi tai kidu: VV 1250 Y - 10191W.
- Hang san xudt: MR (CHLB Diic)
- Pham vi diéu chinh dién 4p: +16%. S6 ndc: +9. Dong dinh miic: 250 A.
- Bo truyén dong diéu chinh dién 4p:
Kidu: ED100S -hing MR(CHLB Diic)
Cong sudl dong cu: 0,75 kW
- Bo OLTC ducfc bdo vé: ch6ng qua tai, ngin mach dong cd va mach diéu

: :khlén
23 Thung dan nd ddu:

- Pudmg kinh: 960 mm - Chiéu dai: 2500 mm
2 AHE tich:. ... enmense m’ - Chi€ém:............... %toan bo lugng ddu

2, Thlé'l bi ki€m sodl va bao vé:

4.1. Ro le hoi loai: BRSO - hang TERMAN Italya san xuét. C6 2 b tiép diém
o Role tic dong.

24.2. Ra le dong ddu loai: RS - 2001 - hang MR - Dic san xudt. C6 tiép diém
bdo Ro le tac dong.

4.3. Béng hd bao miic ddu Ioal

- 01 cdi loai: 1220 (LB22)

- 01 cé4i loai: L 220 (LA22) -

Do hang TERMAN - Italya san xudt. C6 2 b ti€p di€m bao mic ddu thdp.
4. Déng hé do nhiet do ddu l6p trén loai: MSRT 150 - hing TERMAN -Italya
* Loai kim chi, 6 tiép diém khong ché nhiét do trén va dudi, ‘kem theo
s6 tir xa kiéu PT 100.

DOng h6 do nhiét d6 cuon day loai: MSRT 150-W do hiang TERMAN -
Italya sin xudt: Loai kim chi, c6 ti€p diém khong ché& nhiet do trén va dudi, kém
theo bo hién thi s tit xa kiéu PT 100. Dat & pha B phia cao 4p115 KV.

Van an toan ( van phong né ) loai VS 150 - hing TERMAN - Italya sdn
1i€p diém bdo van tac dong.

hiét bi phong 4m cho déu loai: Hat Silicagel
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26. Bién dong dién chan st MBA:
26.1. Bién dong chdn sit 115KV -
S6 lugng chan st 03
Ty s& bién: 100-200/1/1/1 A
S8 cuodn day thitcdp: 03 cho mdi chén si
Dé chinh xac va cong suft:
T 01 cuon do ludmg: CL 0.5 - 30 VA
- 02 cudn dé bao vé: CL 5P20 - 30 VA
. PhaBthém 01 cudn d€ do nhiét do cuén day: CL 5P20 - 20 VA
26 2 Bién dong chdn sit trung tinh cao ap
86 Iuong chan sit: 01
- Ty s6 bién:  100-200/1 A
S6 cudn day thit cdp: 01 cho mdi chan st
Do chinh x4c va cong sudl:
- 01 cudn dé bao ve: CL 5P20- 20 VA’
26.3. Bién dong chdn sit 385KV:
S0 lugng chan si: 03
i; - T¥s6 bién: 300 - 400 - 600/1/1 A"
- S6 cubn day thit cdp: 02 cho méi chan st

D9 chinh x4c va cong sudt: ;
-0l cuén do ludmg: CL 0.5 - 30 VA
: 01 cudn dé bao vé: CL 5P20 - 30 VA
& 4. Bién dong chan sit 23KV :

S6 lugng chan si: 03

56 bign: 600 - 700 - 1000/1/1 A

S6 cudn day thu cap: 02 cho mdi chan st
Do chmh x4c va cong suft:

cudn do ludng: CL 0.5 - 30 VA

.01 cuon dé bao vé: CL 5P20 - 30 VA

. Bién dong chan i trung tmh 23 Kv:

lugng chan si: 01

Ty s6 bién: 600 - 700 - 1000/1 A

- S8 cudn day th cép: 01 cho méi chan sif
- Do chinh xdc vi cong suat: _

~ - 01 cun dé bao vé: CL SP20 - 20 VA

| fdang kich thudc vo thing mdy bién 4p: - - ¢

- Hinh dang: V9 bﬁng thép, keét cdu han, kiéu nép chuﬁng (nhéc vo).
2 chh thudce ( bao ): Dai(mm) = 6200 |

Réng(mm) 3960

el Cao(mm) 5630
ong Iu’Ung ciamdy: Ddu 16,7 tan

Rudt may 31,5 tdn

Toanbd 60,5 tdn

8
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29.He t]16ng lam mét:

29.1. B tdn nhiéi:

' - 6 bd cdnh tan nhiét, két cdu tdm thép han fan.

2 4 - Méi ong noi véi hop cénh tan nhiét déu c6 mot van cdnh budm, c6 kha
ndng khoa & vi'tri dong md, C6 miit xa khi va xa ddu & mbi mbi hop canh.

29.2. Hé thong quat lam mdt: ;

: Heé thong quat lam mat hoat déng theo ha1 ch€ do, bing tay v tu d(’mg

‘Thong s6 ki thuat nhu sau:
i “TEN THIET BI S6 | Luu 1u:0ng ‘Cong sudt | Dienép 'I'dc do
e | luong | (m'h) (kW) V) (v/phit)
Quat gié 6 12.000 0,6 380 740

111 SO LIEU THU NGHIEM XUAT XUGNG

i 1:po dién trd cach dién, do 4m, 1g8, céc cudn day ciing sit ddu vao & 33°C.
©  1.1. Pién tré cich dien va C2/C50:

Doi tuong do : R60” (MQ) | R15” (MQ) C2/C50
Cubn 115-38,5+234vd 1700 1000 1,012
Cudn 38,5-115+23+v0 1600 750 1,012
‘Ci’xon' 23-1 15+38,5+v0 1600 700 1,011
; Tg?) cdc cuon day va st dau Va0:
Poi h.r(mg do " Sodédo |Diendpdo| Tgd% C(pF)
Cu6nl15-38,5+423+vd |  GST 10kV 335 11825 _
Cuon38,5115+23+v0 _GST 10kV 0,34 17911
'Cu0n23115+38 5+vo GST - 10kV 0,39 17815
:dlén iréy mot chiéu cac cuon day & nhiet do 33°C
Cuc‘m 115KV
AR%
0,36
0,44
0,60
0,61
0,62
0,63
0,73
0,74

0,84

ot e
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. Kiéumdy bién 4p: BAD 100 —23/0,4 .
. Hang ché tao: Nha may ché tao thiét bi dién Pong Anh.
2 £5::50 méy: 010807 — 03.
4 7 SO pha: 3. :
FEEIPAN 56: 50 HZ
Cong suat: 100 kVA
~ Dién 4p: 23/0,4kV
~ Dong dién : 2,51/1445 A
_ T6 dau day: Yo/Yo - 12
- 86 ndc diéu chinh cudn cao ap: 2+25%
Déau MBA: Castrol ( Anh )
- M4u séc dau MBA : ; vang, trong sudt
1 Do cichdién: 50kV/2.5 mm
- Nhiét do chdp chdy: 148° C
Dién tré cach dién & 1 =29° ( do bing mé gon 2500 V).
- Cudn cao —ha+vo: 1000 MQ
. Cuonha--cao+Vvo: 800 MQ
Dién g | chidu cdc cudn day ¢ nhigt d629°C ()
Cuéncaodp | phaA |  phaB ~ phaC
Néc 1 4.5 42.5 24
Nac 2 41.3 41.4 41.2
N4c 3 40.2 4038 202
E Nic 4 391 39.1 39.1
§ | NS 38.0 38.0 38.0
$. Cudn ha ap 0:01024 (0.01018 0.01026
| . & Dong dién khong tai ], : 1.35 %
: Cong sudl khong tai P : 320w
Dién 4p ngan mach U, : 4.9%
: i Cong sudt ngan mach P 1554 W
t 1 Kich thudc rong x dai x cao : 820 x 1430 x 1550 mm
i +  Khoi lugng rudt mdy : - 490 kg
h Khdi luong dau : 234 kg
| ~ Khdi luong t6ng cong : 950 kg
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CONG TY TNHH MTV THi NGHIEM DPIEN MIEN BAC cﬁ !

NORTHERN ELECTRICAL TESTING ONE MEMBER
@ EVNANPC COMPANY LIMITED 150560172015
ETC Dia chi (addr): 465 Nguyén Vin Linh - Phuong Phiic Loi - TP. HA N6i SN PR
Dién thoai (Tel): 024.38759 361  Fax: 024.38759080 @f’-@

Web: http://etc.npc.com.vn Email: etc@npc.com.vn
BIEN BAN THU NGHIEM/THI NGHIEM MAY B==N AP LUC
(Test report of power transformer)

8é: 01-1564/2025 /NPCETC-CA

Tén du 4n (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudce khi sira chita thuc Hang muc:
Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cdng ty Dién luc Ninh Binh cho Céng
ty Dién luc Thai Nguyén quan 1y, sir dung d& 1ip dit TBA 110kV Thanh Binh phuc vu du 4n "Puéng day va
TBA Thanh Binh, tinh Bic Kan"

Vi tri lap dit (Site): /

Tén thiét bi (Model): MBA T1 S6 ché tao (Serial N’): 004333-07

Hang san xuit (Manufacturer): EEMP Kiéu méy (Type): /

Cong suat (Burden)(kVA): 25000 Dién ap dinh mirc (Rated voltage)(kV): 115/38.5/23
T d4u day (Vector group): YNd11ynl2 Nam san xuét (Year of manufacture): 2001

Noi thuc hién (Location test): Kho trong tram 110kV Phuc Son
Tinh trang (State): Thi nghi€ém trudc sua chita ] Ngay thuc hién (Test date): 04/12/2025
Piéu kién moi truomg( Ambient condition): t = 26 °C, Rh = 60 %
Cic hang muc da thir nghiém/thi nghiém (Tested functions):

1. Kiém tra bén ngoai (General inspection) ¥
2. Dong dién va tén hao khong tai (No load current and loss measurement) ¥
3. Do dién trd cach dién (Insulation resistance measurement ) (* ¥
4. Kiém tra td ddu day (Vector group)
5. Tri sb tgd cac sir diu vio (1gd of bushings) (* %]
6. Dién tr& mot chidu cic cudn diy (Winding DC resistance mesuarement) ) |
7. Ty sb bién (Ratio) *)
8. Tri s6 tgd cac cudn day (tgdof windings) (*)
9. Kiém tra bd diéu ap dudi tai (Check on-load tap changer): M

Phuong phap thir nghiém (Testing method): IEC60076 - 1, IEC60137, IEC60214,QCVN QTD-5:2008/BCT,
tiéu chuin cta nha san xuit.

KET LUAN (Conclusion): Hé so hip thu phép do Cao ~Trung + Ha + V6 thip hon 1.3, ty sb blen giira cudn
day cao va ha tirnac 16 dén néc 19 d6 1&ch so voi mic ¢ ca 3 pha 16n hon 0.5%, khong dat yéu chu ki thuat.
B6 chuyén néc 35kV bi ket khong chuyen dugc nic. Cac hang muc da thir nghi€ém/thi nghiém khéc dat yéu
cau ky thudt

Ha Ngi, ngay 09 thang 12 nim 2025

KT.GIAM POC
Ngudi thuce hién P.Truémng phong PHO GIAM POC
(Testers) (Vice of department) 1
Vii Tién Diing
P36 Vin Son /
N TONG CONG Tq
Nguyén Quy Anh p gIEN Luc
Trinh Xuan Hpi '
Cdc muc (*) duoc VILAS céng nhin (The items (*) have been accredited by VILAS) Page 1 of 5
01-1564/2025




] N ) NPCETC.CA/QT.01/BM.01
KET QUA THU NGHIEM/THI NGHIEM
(TESTING RESULTS)
1. Kiém tra bén Nngoai (General inspection): Déu cuc st pha B phia 35kV biri dau, ntm ti str
pha C phia 110kV bi hong ren.

2. Dong dién va ton hao khong tai (No load current and loss measurement):

> Obes “ Us (V) I, (mA) P, (W)
an 600 119.7 54.191
bn 600 90.53 41.173
cn 600 120.3 54.514

Ghi chi: So sanh giita cdc pha v61 nhau hodc so sanh véi $6 liéu thir nghiém lan truée khéong c6 thay
doi bat thuong

3. Do dién tré cach dién, t =26 °C (Insulation resistance measurement, t = 26 °C ) (*):

Cuén dﬁy " " n R60“/ Rﬁ(]o"/
(Winding) RIS (MQ) R60 (MQ) R600 (MQ) R15" R60“
Dién tro Cao —Trung + Ha + Vo
i i (HV — MV + LV +E) 760 800 F 1.05 /
’ Trung — Cao + Ha + Vo
mach chinh (MV_HV + LV + E) 620 820 / 1.32 /
(Insulation Ha - Cao + Trung + Vo 4 / 1.33 /
resistance (LY - H? + MV +E) 70 650 i
main contact) I(‘g;; _VE(} / / / / /
Utest=2500 Gong — Vo / / / / /
VvDC (Clamp 2 E)
Loi — Gong
/1000VDC (Core - Clamp) / / / / /
4.T6 déu day (Vector group): YNd11yn12
5. Tri so tgd cic sir diu vio & nhiét 9 t= 26 °C (igd of bushings) (*)
Dién tré
S& ché tao Pha Ca(‘i\*;[gl)‘?n @5 (%) | C@F) D“?(’;f}; do | gedddo
(Numbers) (Phase) ( Insulation (% DF) | (Capacitance) e voitige) (Diagram)
resistance )
1l >100000 0.6922 385.20 10 UST
56850 A
C2 / / / 2 GST
Cl >100000 0.6407 381.61 10 UST
56842 B
C2 / / / 2 GST
C1 >100000 0.6542 383.30 10 UST
56843 C
C2 / / / 2 GST
Cl1 >100000 0.5433 315.82 10 UST
75911 N
C2 / / / 2 GST
Cac muc (*) duoc VILAS céng nhan (The items (*) have been accredited by VILAS) Page 2 of 5
01-1564/2025




. NPCETC.CA/QT.01/BM.01
6. Dién tré mot chiéu cac cudn diy & t = 25 °C (Winding DC resistance mesuament at the temperature t

=25°C)(*)
Cudn cao ap (HV - winding) Q Cudn trung ap (MV- winding) )
Néc " Néc AR
(tep) AN BN CN AR(%) (Step) AmBm | BmCm | CmAm %)
1 1.3052 1.3132 1.3103 0.611
1 / / / /
2 1.2821 1.2889 1.2881 0.529
3 1.2592 1.2676 1.2657 0.664
2 / / / /
4 1.2405 1.2488 1.2473 0.666
5 1.2174 1.2261 1.2243 0.712
3 / / / ¥
6 1.1902 | 1.1994 | 1.1960 0.77
7 1.1672 1.1769 1.1753 0.827
4 0.18530 | 0.18479 | 0.18486 | 0.276
8 1.1446 1.1544 1.1531 0.852
9 1.1215 1.1331 1.1268 1.029
5 / / / /
10 1.0971 1.1082 | 1.1055 | 1.006
11 1.1235 | 1.1354 | 1.1332 | 1.052 R .
Cudn ha ap
12 | 1.1435 | 1.1575 | 1.1558 | 1.215 (L= winding) 3
13 1.1700 1.1809 1.1790 | 0.926 .
’ Nac an bn cn AR
0,
14 | 1.1904 | 12036 | 11990 | 1.102 | (¥ (%)
15 1.2169 1.2263 1.2218 0.769
16 1.2400 1.2493 1.2461 0.747
17 1.2635 1.2732 1.2689 0.765 / 0.029720 | 0.029704 | 0.030298 | 1.986
18 1.2867 | 1.2949 | 1.2934 | 0.635
19 1.3101 1.3177 1.3160 0.578
Cac muc (*) dwoc VILAS cong nhin (The items (*) have been accredited by VILAS) Page 3 of 5
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7. Ty s bién (Ratio) (V/V) (¥)

NPCETC.CA/QT.01/BM.01

Cudn cao ap va ha ap (HV/LV)
Dién ap ha ap (LV-Voltage)(V): 23000
Néc |Piénép phia| Ty sb b6 léch D6 léch Do léch
(Tap cao (V) (Calculated | Uap/Ugp (Error) | Ugc/Upe (Error) | Uca/Uea (Error)
Pos.) | (HV-Voltage) Ratio) (%) (%) (%)
1 133891 5.821 5.7937 0.469 5.7954 0.44 5.7950 0.447
2 131792 5.73 5.7060 0.419 5.7077 0.389 5.7074 0.394
3 128959 5.607 5.6286 0.385 5.6203 0.237 5.6198 0.228
3 127594 5.548 5.5310 0.306 3.5325 0.279 5.5320 0.288
5 125495 5.456 5.4431 0.236 5.4446 0.209 5.4439 0.222
6 123396 5.365 5.3554 0.179 5.3566 0.157 5.3562 0.164
7 121297 5274 5.2671 0.131 5.2686 0.102 5.2681 0.112
8 119198 5.183 5.1796 0.066 5.1806 0.046 5.1800 0.058
9 117099 5.091 5.0913 0.006 5.0925 0.029 5.0919 0.018
10 115000 5 5.0033 0.066 5.0044 0.088 5.0037 0.074
11 112901 4.909 4.9158 0.139 49170 0.163 49164 0.151
12 110802 4.817 4.8282 0.233 4.8295 0.259 4.8289 0.247
13 108703 4.726 4.7409 0.315 4.7419 0.336 4.7414 0.326
14 106604 4.635 4.6531 0.391 4.6542 0.414 4.6538 0.406
15 104505 4.544 4.5654 0.471 4.5664 0.493 4.5660 0.484
16 102406 4.452 4.4775 0.573 4.4786 0.597 4.4781 0.586
L/ 100307 4.361 4.3897 0.658 4.3908 0.683 4.3903 0.672
18 98208 4.27 43018 0.745 43028 0.768 4.3024 0.759
19 96109 4.179 4.2139 0.835 4.2149 0.859 42144 0.847
Cudn trung ap va ha dp (MV -LV)
ol e T N £ L2 [ B e pre]
Pos) | (MV-Voliage) |  Ratio) e (%) b (%) = (%)
/ / / / / / / / /
/ / / / / / / / /
/ / / / / / / / /
4 37537 1.632 1.6301 0.116 1.6298 0.135 1.6291 0.178
/ / / / / / / / /
Cdc muc (*) duoc VILAS cong nhan (The items (*) have been accredited by VILAS) Page 4 of 5
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NPCETC.CA/QT.01/BM.01

8. Tri 50 tgd cac cudn day & t =26 °C (1gdof windings at the temperature t = 26 °C ) (*)

Cudn day tgd (%) C (pF) Pién ap do (kV) | Sodd do
(Winding) (%DF) (Capacitance) (Test Voltage) (Diagram)
CHG + CHM 0.3078 12202 10 GSTg
CHG (Cao - Dit) 0.3945 4245 10 GSTg
CHM (Cao - Trung) 0.2616 7957 10 UST
CMG + CMT 0.3034 9491 10 GSTg
CMG (Trung - Dét) 0.6545 1623 10 GSTg
CMT (Trung - Ha) 0.2299 7868 10 UST
CTG + CHT 0.3020 10444 10 GSTg
CTG (Ha - Pat) 0.3009 10397 10 GSTg
CHT (Ha - Cao) 0.5879 47.25 10 UST
CH+CM+ CT (Cao +Trung + | 3404 16266 10 GST-GND
Ha - Dat)

9. Kiém tra bd diéu ap dwéi tai (Check on-load tap changer):

Kiéu (Type): VVIII250Y 76 1

Hang san Xuét (Manufacturer):

0191W
MR

Bo truyén dong kiéu (Type of Motor drive nit): ED100S

Sb ché tao (Number): 161173

Nam san xuit (Year of manufacture): 2001

Chiéu quay
(Both directions)

(Round until main switching contact

S6 vong khi K tac dong

operation begin)

S6 vong két thuc 1 chu trinh
(Round of one tap change operation)

Nic 7 dén8
(Tap p'c)sition] to8)

25

33

Nac 8dén 7
(Tap position 8 to7)

24

33

D6 1&ch giira hai chiéu quay khi céng téc K tac dong: 1 vong

(The values obtained for both di

rections are: I round)

Két qua chup cong tic K (oscillograph result): Hoat déng lién mach va ding trinh tur

THIET BI THU NGHIEM/THI NG===M (Testing instruments):

Megadm (Insulation resistance tester)

May do ty sb bién (Ratio & phase relationship tester & Polarity check) 2293

Hop b6 do Tgd (Capacitance and dissipation factor (1gd) tester)

May do dién trd 1 chiéu (Winding resistance tester)

Hop bg do ludng (Multimeter tester)

Thiét bi chup song (Operating time tester)

Cac muc (*) duoc VILAS cong nhdn (The items (*) have been accredited by VILAS)

3125A N2 8397468
N 194800
CPC 100+TD15 N9 QNS5S66F
2293 N2 194800
CPC 100 N2 QNS566F
2293 N2 194800
Page 5 of 5
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KET QUA CHUP SONG OLTC MBA T1 TRAM 110KV NHO QUAN

1.8

16

1.4

12

———B-N
0.8

e C-N
0.6
0.4

0.2

A
[\

pas

100 200

300
Time

400

500 600

Pha

A-N

C-N

tFall (ms)

41.54

40.62

41.38
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8->7

1.8 4

1.6 J/{
14

— AN R 1

0 100 200 300 400 500 600
Time

Pha A-N B-N C-N

tFall (ms) 48.62 48.31 48.15
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NPCETC.CA/QT.01/BM.05

CONG TY TNHH MTV THi NGHIEM PIEN MIEN BAC Cﬂm'

NORTHERN ELECTRICAL TESTING ONE MEMBER
@ EVNNPC COMPANY LIMITED Isosoo: 215
ETC ia chi (addy): 465 Nguyén Van Linh - Phuong Phic Loi - TP. Ha Ngi NIV

Dién thoai (Tel): 024.38759 361  Fax: 024.38759080
Web: http://etc.npc.com.vn  Email: etc@npc.com.vn

BIEN BAN PHAN TICH PAP UNG TAN SO QUET MAY BIEN AP LUC
(Test report of Sweep Frequency Response Analysis)
Sé: 02-1564/2025 / NPCETC-CA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudce khi sira chira thude
Hang muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-1 1(;)/3,5/221(V Cong ty Pién
lyc Ninh Binh cho Céng ty Dién luc Thai Nguyén quén 1y, st dung dé lap dat TBA 110kV
Thanh Binh phuc vu du an "Puong diy va TBA Thanh Binh, tinh Bac Kan"
Vi tri ldp dit (Site): /

Tén thiét bi (Model): MBA T1 S6 ché tao (Serial NY): 004333-07

Hang san Xuét (Manufacturer): EEMP Kiéu may (Type): /

Cong suét (Burden)(kVA): 25000 bién ap dinh mirc (Rated voltage)(kV): 115/38.5/23
T d4u day (Vector group): YNd11yn12 Nam san xuét (Year of manufacture): 2001

Noi thuc hién (Location test): Kho tai tram 110kV Phuc Son
Tinh trang (State): Thi nghiém trudc sira chita

Ngay thuc hi€n (Test date): 04/12/2025

Diéu kién méi trudng (dmbient condition): t = 25°C , Rh =60 %

Cac hang muc da thir nghiém/thi nghiém (Tested functions):

1. Khr tir du (Residual degmagnetization)
2. Phén tich dap ing tan sb quét SFRA (Sweep ferquency response analysis)

Phuong phép thir nghiém/thi nghiém (Testing method): TEC 60076-18, tiéu chuin ciia nha san xuét

KET LUAN (Conclusion): Két qua dap img tin sé quét SFRA 14n nay 14 co s& cho céc 1an phan
tich tiép theo.

Ha Ngi, ngay 09 thang 12 nam 2025

KT.GIAM POC
Nguwoi thuce hién P.Truéng phong PHO GIAM bOC
(Testers) (Vice of department)

Vii Tién Diing
Db Vin Son / X
Nguyén Quy Anh

#\ TONG CONG T
DIEN LUc

Cac muc (*) duoc VILAS céng nhan (The items (*) have been accredited by VILAS )

Page 1 of 3
02-1564/2025




NPCETC.CA/QT.01/BM.05

KET QUA THU NGHIEM/THiI NGHIEM
(TESTING RESULTS)

1. Cac thong s0 ciia may bién ap khi thuc hién do (General parameters of transformer):

Néc diéu chinh dién ap (Tap position)

Cudn cao ap (HV - winding): 1

Cudn trung ap (MV-winding) 4

Cudn ha ap (LV- winding) : 23kV

Théng s6 b diéu ap dudi tai (on-load tap changer)

Kiéu (Type): VVIII250Y 76 10191W

Hang san Xuét (Manufacturer): MR

S6 ché tao (Number): 161173

Nim san xuét (Year of manufacture): 2001

Thong sb nhiét do (temperature):

Nhiét do dau (Oil temperature): 26 °C
Nhiét d6 cudn day phia cao (HV winding temperature): 26 °C
Nhiét d6 cudn day phia trung (MV winding temperature): 26 °C
Nhiét 6 cudn day phia ha (LV winding temperature): 26 °C
2. Két qua khir tir du: (Residual degmagnetization result):
Cudn cao ap (HV-winding) AN BN CN
@ (Wb) 0.413 0.421 0.399
Cudn trung ap (MV-winding) AmBm BmCm CmAm
® (Wb) 0.211 0.203 0.213
Cudn ha ap (LV- winding) an bn cn
® (Wb) 0.231 0.243 0.312
3. Két qua phan tich dap \ing tin s quét: (resuly:
- Ky hi€u mau cac duong dic tinh khi so sanh giira cac cuén day:
Mau vang:  Pha AN
Phia 115kV Mau xanh:  Pha BN
Maiu do Pha CN
Mau vang: Pha AmBm
Phia 38.5kV Mau xanh: Pha BmCm
Mau do Pha CmAm
Mau vang: Phaan
Phia 23 kV Mau xanh:  Pha bn
Mau do Pha cn
THIET BI THU NGHIEM/THI NGHIEM (Testing instruments):
Thiét bi khir tir du (Residual degmagnetization tester) 2293 N 194800
Thiét bi do dap ing tin sb quét (Sweep Frequency Response 5310 NC: 183253

Analyser tester)

Cac muc (*) dugc VILAS céng nhdn (The items (*) have been accredited by VILAS )

Page 2 of 3
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NPCETC.CA/QT.01/BM.05

Cdc muc (*) dieoc VILAS cong nhan (The items (*) have been accredited by VILAS )

Page 3 of 3
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Két qua so sanh dwdng dic tinh logarit cic pha ciia cic cudn diy may bién ap ngay 04/12/2025
1. Cudn day phia cao ap (cudn day phia trung ap, ha 4p hé mach)

(—CoN—BaN-A=N|

B & b b # & B %

Magreuds (1
8 &

sk kbR

2. Cudn day phia trung ap (cudn day phia cao ap, ha 4p ho mach)
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FRA5310 Measurement Report
12/7/2025 10:33:08 AM

Device Under Test (DUT) Information

General
Type Built
Serial No. 004333-07 Manufacturer EEMP
Description User
Location 110KV PHUC SON Inventory No.
Auxiliary
Notes
Measurement: 1/1/2002 12:03:10 AM
Conditions
Operator anh Qil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source Receiver
Grounded Short-Circuited
Tap Position Zero Calibration 0
Notes
Diagram
4 O — s s e r—
24—
1 i

Magnitude [dB]
1
]

-5

10 10 1.000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
1/1/2002 12:03:10 AM / Src: /Rcv: /20 Hz..2 MHz / Log /800 p. /10 Vpp / GND: / SC: /Tap: / ZC: No / Notes:

02-1564/2025




Phase ["]

-504
-100-

1504

ek E ST AN MEN T8

10 100

1,000 10,000 100,000
Frequency [Hz]

1,000,000 10,000,00¢

111/2002 12:03:10 AM / Src: /Rev: /20 Hz..2 MHz /Log /800 p. /10 Vpp/GND: /SC: /Tap: /ZC: No/ Notes:

Measurement: 12/4/2025 3:19:33 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source A Receiver N
Grounded Short-Circuited
Tap Position 1 Zero Calibration 0
Notes
Diagram
-25- |
304
354
_40_
o 45
‘® -50-
o
® .0l
=
-£5-]
704
754
_80_
_85_ '. T N T - T l. - .I 1
10 100 1,000 10,000 100,000 1,000,000 10,000,00¢
Frequency [Hz]

12/4/2025 3:19:33 PM / Src: A/ Rcv: N /20 Hz..2 MHz / Log / 800 p. / 10 Vpp /GND: / SC: /Tap: 1/ZC: No / Notes:

02-1564/2025



LTI RN NS

Phase ["]

-1004-
1 100 1,000 10,000 100,000 1,000,000 10,000,000

Frequency [Hz]
12/4/2025 3:19:33 PM / Src: A/Rcv: N/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: /Tap: 1/ZC: No/ Notes:

Measurement: 12/4/2025 3:21:59 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source A Receiver N
Grounded Short-Circuited Am-Bm-Cm-Am
Tap Position 1 Zero Calibration 0
Notes
Diagram
_5_ e
10
-154-
204
m 25—
B e
o 307
o
2 357
=4
-
-45-
-504
551
60
-65- |
LS T = T ¥ H 0 | 1 1
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:21:58 PM / Src: AJRev: N/ 20 Hz.2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: Am-Bm-Cm-Am /Tap: 1/
ZC: No / Notes:
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1504
1004
50
g 0
=
Q- rl
50 i
-100
150 Bk s
¥ SR T o l T 3 T i l
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:21:59 PM / Src: A/Rcv: N/20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: Am-Bm-Cm-Am/Tap: 1/
ZC: No / Notes:
Measurement: 12/4/2025 3:26:11 PM
Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source A Receiver N
Grounded Short-Circuited a-bc-a
Tap Position 1 Zero Calibration 0
Notes
Diagram
104
15
-20-
o -25
=2
o -30
=
2 -354
[~ ]
B -40-
= ]
-45-
-504
551
501
B N 1 N T N 1 T ] 1
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:26:11 PM / Src: AJ/Rcv: N/20 Hz. .2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: a-b-c-a/Tap: 1/ZC: No/
Notes:

02-1564/2025




150+
100
50
% O s
=
o H
) SR
10 100 1,000 10,000 100,000 1,000,000  10,000,00(
Frequency [Hz]
12/4/2025 3:26:11 PM / Src: AJ/Rcv: N/ 20 Hz.2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: a-b-c-a /Tap: 1/ZC: No/
Notes:
Measurement: 12/4/2025 3:28:51 PM
Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source B Receiver N
Grounded Short-Circuited a-bc-a
Tap Position 1 Zero Calibration 0
Notes
Diagram

— . e S A R R

Magnitude [dB]

10 100 1,000 10,000 100,000 1,000,000 10,000,00(

Frequency [Hz]
12/4/2025 3:28:51 PM / Src: B/Rev: N/20 Hz.2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: a-b-c-a/Tap: 1/ZC: No/
Notes:

02-1564/2025
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Phase [*]

e LS RO MR T E

i

i

e i
10 100

10,000 100,000

Frequency [Hz]

—
1,000

1,000,000 10,000,00¢

12/4/2025 3:31:06 PM / Src: B/ Rev: N/720 Hz.2 MHz / Log / 800 p. / 10 Vpp /GND: /SC: [/Tap: 1/ZC: No / Notes:

Measurement: 12/4/2025 3:33:45 PM
Conditions

Operator anh 0Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source B Receiver N
Grounded Short-Circuited Am-Bm-Cm-Am
Tap Position 1 Zero Calibration 0
Notes
Diagram
o
54
-104—
-154
_20_5,
E _25_. "
] =305~
.E -354
=
& -40-]
= 45
=50+
_554
_60_
£54-
10 100 1,000 10,000 100,000 1,000,000 10,000,00¢
Frequency [Hz]}

12/4/2025 3:33:45 PM / Src: B/ Rev: N/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: Am-Bm-Cm-Am / Tap: 1/

ZC: No / Notes:

02-1564/2025



450ttt BRI

100+

50

Phase [']

)
-100—

A5

o, TS NN R XS

10

100

1,000

— —
10,000 100,000

Frequency [Hz]

ki T i Ll
1,000,000 10,000,00(

12/4/2025 3:33:45PM / Src: B/ Rev: N/20 Hz. 2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: Am-Bm-Cm-Am/ Tap: 1/

ZC: No / Notes:

Measurement: 12/4/2025 3:36:27 PM

Conditions
Operator
Supervisor
Job Number

Configurations
Start
Mode
Voltage
Source
Grounded
Tap Position
Notes

Diagram

anh
dung

20
Log
10

Magnitude [dB]

[ | I e T'."_"".."'"'_"..:. TSR R Sl e

Oil Temperature
Ambient Temperature
Ambient Humidity

Stop

Points

Input Impedance
Receiver
Short-Circuited
Zero Calibration

26
26
INF

2000000

800

50

N
Am-Bm-Cm-Am
0

10

100

1,000

H T
10,000 100,000

Frequency [Hz}

T 1
1,000,000 10,000,00(

12/4/2025 3:36:27 PM / Src: C/Rcy: N/20 Hz.2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: Am-Bm-Cm-Am / Tap: 1/

ZC: No / Notes:

02-1564/2025
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150
100

50-]

Phase ["]

-100

1504

s ) ; ; . . ; et ; ; 3
10 100 1,600 1{1,600 100,000 1,000,000 10,000,00(
Frequency [Hz]

12/4/2025 3:36:27 PM / Src: C/ Rev: N/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: Am-Bm-Cm-Am / Tap: 1/
ZC: No / Notes:

Measurement: 12/4/2025 3:38:46 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF

Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source C Receiver N
Grounded Short-Circuited
Tap Position 1 Zero Calibration 0
Notes

Diagram

254
-304

10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:38:46 PM / Src: C/ Rev: N720 Hz.2 MHz / Log / 800 p. /10 Vipp / GND: /5C: /Tap: 1 /ZC: No / Notes:

02-1564/2025




150+

100}———

Phase ["]

o LT T S8 MR N TS

100

1,000

T T ™
10,000 100,000
Frequency [Hz]

1,000,000 10,000,00¢

124472025 3:38:46 PM / Src: C/Rev: N/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: /Tap: 1/ ZC: No / Notes:

Measurement: 12/4/2025 3:41:24 PM

Conditions
Operator
Supervisor
Job Number

Configurations
Start
Mode
Voltage
Source
Grounded
Tap Position
Notes

Diagram

Magnitude [dB)

anh
dung

20
Log
10

0il Temperature
Ambient Temperature
Ambient Humidity

Stop

Points

Input Impedance
Receiver
Short-Circuited
Zero Calibration

26
26
INF

2000000
800

50

N
a-b-c-a
0

IR ST RUMENTS

1,000

i B ]
10,000 100,000
Frequency [Hz]

1,000,000 10,000,00(

12/4/2025 3:41:24 PM / Src: C/ Rev: N/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: a-b-c-a /Tap: 1 /ZC: No /

Notes:

02-1564/2025
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1504

100

Phase ["]

10 100 " 1000 10,000 100,000 1,000,000 10,000,00¢

Frequency [Hz]
124472025 3:41:24 PM / Src: C/Rev: N/ 20 Hz. 2 MHz / Log / 800 p. /10 Vpp / GND: /SC: a-b-c-a /Tap: 1/ZC: No/
Notes:

Measurement: 12/4/2025 3:44:11 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF

Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source Am Receiver Bm
Grounded Short-Circuited a-bc-a
Tap Position 4 Zero Calibration 0
Notes

Diagram

Magnitude [dB]

H04——

10 100 1,000 10,&00 100,000 1,000,000 10,000,00(
Frequency [Hz}
12/4/2025 3:44:11 PM [ Src: Am/ Rcv: Bm /20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: a-b-c-a/Tap: 4/ZC: No/
Notes:

02-1564/2025




150
100}

50

Phase ["]

A ETRAMENTE

i

- T T i T T i
100 1,000 10,000 100,000 1,000,000 10,00'{!,{}0(
Frequency [Hz]

12/4/2025 3:44:11 PM / Src: Am/ Rev: Bm /20 Hz. 2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: a-b-c-a/Tap: 4/ZC: No/

Notes:

Measurement: 12/4/2025 3:46:33 PM

Conditions
Operator
Supervisor
Job Number

Configurations
Start
Mode
Voltage
Source
Grounded
Tap Position
Notes

Diagram

anh Oil Temperature 26
dung Ambient Temperature 26
Ambient Humidity INF
20 Stop 2000000
Log Points 800
10 Input Impedance 50
Am Receiver Bm
Short-Circuited
4 Zero Calibration 0

Magnitude [dB]
G

100 1,000 10,000 100000 1,000,000 10,000,00(
Frequency [Hz]

12/4/2025 3:46:33 PM / Src: Am/ Rev: Bm /20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: /Tap: 4/ZC: No / Notes:

02-1564/2025
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1004

i
i
i
|

Phase ["]

_50-

1004

1504

; ] - - e ——— Lo B EE —~
10 100 1 ,{.‘;0{3 16,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:46:33 PM / Src: Am/ Rcv: Bm/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: /Tap: 4/ ZC: No / Notes:

Measurement: 12/4/2025 3:49:27 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source Bm Receiver Cm
Grounded Short-Circuited
Tap Position 4 Zero Calibration 0
Notes
Diagram

Magnitude [dB]

10 100 1,000 10,600 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:49:27 PM / Src: Bm/Rcv: Cm/ 20 Hz..2 MHz / Log /800 p. /10 Vpp / GND: /SC: /Tap: 4/ ZC: No / Notes:

02-1564/2025
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150-—

Phase ["]

-50-

-100-

1504

10 100 1,000 10,000 100,000 1,000,000 10,000,00¢
Fregquency [Hz]
12/4/2025 3:49:27 PM / Src: Bm/ Rcv: Cm/ 20 Hz..2 MHz / Log / 800 p. /10 Vpp / GND: /SC: /Tap: 4/ ZC: No / Notes:

Measurement: 12/4/2025 3:52:59 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source Bm Receiver Cm
Grounded Short-Circuited a-bc-a
Tap Position 4 Zero Calibration 0
Notes
Diagram
. e I s S e AN L N .H rs
n._ o
B
=104
=154
m -20
B, 3
8 257
3
T -30+
&
= -35+
-40-
-45-
50+
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:52:59 PM / Src: Bm/ Rev: Cm/20 Hz..2 MHz / Log / 800 p. / 10 Vpp/ GND: /SC: a-b-c-a/Tap: 4/ZC: No/
Notes:

02-1564/2025




150+
1004~
59_.
0
L
o
50
-100-
i : - —_— - _— - .
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 3:52:59 PM / Src: Bm/ Rcv: Cm/ 20 Hz..2 MHz / Log / 800 p. /10 Vpp / GND: /SC: a-b-c-a /Tap: 4/ZC: No/
Notes:
Measurement: 12/4/2025 3:55:48 PM
Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source Cm Receiver Am
Grounded Short-Circuited a-bc-a
Tap Position 4 Zero Calibration 0
Notes
Diagram
LANSTRUMENTS
0_ s %!
53~ 5
-104
-154
%.. -20+
g 25
2 .0
5 301
@ ;
= 35
-40-:
45+
504
-554 : L :
L T i1 L T 1
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]

Notes:

12/4/2025 3:55:48 PH / Src: CmJ/ Rev: Am/20 Hz..

2WHz/Log/800 p. /10 Vpp/GND: /SC: a-b-c-a/Tap: 4/ZC: No/

02-1564/2025




150
100

504

Phase ["]

-1504-

10 100 1,000

- — :
10,000 100,000

Frequency [Hz]

1,000,000 10,000,00(

12/4/2025 3:55:48 PM / Src: Cm/Rev: Am /20 Hz. 2 MHz / Log / 800 p. / 10 Vpp /GND: /SC: a-b-c-a /Tap: 4/ZC: No/

Notes:

Measurement: 12/4/2025 3:59:10 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source a Receiver n
Grounded Short-Circuited
Tap Position Highest Point Zero Calibration 0
Notes
Diagram
54
104
-15
Ty |
2
8 -254
2 ;
5 -30+
8 ;
= 354
-404
-45-
£ !
> 5 1 T ) i T 1 1
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]

12/4/2025 3:59:10 PM / Src: a/Rev: n /20 Hz.2 MHz / Log / 800 p./ 10 VVpp / GND: / SC: /Tap: Highest Point/ ZC: No /

Notes:

02-1564/2025
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100}

50

Phase ["]

00—

7Y 1) SRS I (8 05 .

|

10

100

T N e
10,000 100,000
Frequency [Hz]

1000,000  10,000,00(

12/4/2025 3:59:10 PW / Src: a / Rev: n/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: / Tap: Highest Point / ZC: No /

Notes:

Measurement: 12/4/2025 4:01:50 PM

Conditions
Operator
Supervisor
Job Number

Configurations
Start
Mode
Voltage
Source
Grounded
Tap Position
Notes

Diagram

anh
dung

20
Log
10
Cm

Magnitude [dB]

Oil Temperature
Ambient Temperature
Ambient Humidity

Stop

Points

Input Impedance
Receiver
Short-Circuited
Zero Calibration

26
26
INF

2000000
800

50

Am

10,000 100,000

Frequency [Hz]

1,000,000 10,000,00(

12/4/2025 4:01:50 PM / Src: Cm/ Rev: Am /20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: /SC: /Tap: 4/ZC: No / Notes:

02-1564/2025



150
100_..,....,.,,.., T
50

04

Phase ["]

-50+

-100

L S — LR 5 — - . ; - ! : : =

10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]

12/4/2025 4:01:50 PM / Src: Cm/ Rev: Am /20 Hz. 2 MHz / Log /800 p. / 10 Vpp /GND: /SC: /Tap: 4/ZC: No / Notes:

Measurement: 12/4/2025 4:04:47 PM

Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source b Receiver n
Grounded Short-Circuited
Tap Position Highest Point Zero Calibration 0
Notes
Diagram
ST A - e b LS T B U ME N TS
5 I !
-104- il
-154—
204

Magnitude [dB]
8

554 s

—— T T T T T i
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 4:04:47 PM / Src: b/ Rev: n/ 20 Hz.2 MHz / Log / 800 p. 7 10 Vpp / GND: / SC: / Tap: Highest Point/ ZC: No /
Notes:

02-1564/2025




150+
100+
50
g of
L
o il
=50
-100-] .
1504
- ; . ; s ]
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]
12/4/2025 4:04:47 PM / Src: b/Rev: n/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: 1 SC: / Tap: Highest Point / ZC: No /
Notes:
Measurement: 12/4/2025 4:07:04 PM
Conditions
Operator anh Oil Temperature 26
Supervisor dung Ambient Temperature 26
Job Number Ambient Humidity INF
Configurations
Start 20 Stop 2000000
Mode Log Points 800
Voltage 10 Input Impedance 50
Source c Receiver n
Grounded Short-Circuited
Tap Position Highest Point Zero Calibration 0
Notes
Diagram
. I
-10-
_-20-
o
=
o -25-
o
2 .1
B 30
(o] =
2 354
40+
-45-
-50- t
5 1 T T 1] 1
10 100 1,000 10,000 100:000 1,000,000 10,000,001
Frequency [Hz]
12/4/2025 4:07:04 PM / Src: c/Rcv: n/ 20 Hz..2 MHz / Log / 800 p. / 10 Vpp / GND: / SC: [/ Tap: Highest Point/ ZC: No /
Notes:

02-1564/2025
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150+

Phase [']

7

-100+

: : : : - iy it : R : + —
10 100 1,000 10,000 100,000 1,000,000 10,000,00(
Frequency [Hz]

12/4/2025 4:07:04 PM / Src: ¢ /Rev: n /20 Hz.2 MHz / Log / 800 p. 7/ 10 Vpp / GND: [/ SC: / Tap: Highest Point/ ZC: No/
Notes:

02-1564/2025




NPCETC.CA/QT.01/BM.06

CONG TY TNHH MTV THI NGHIEM DIEN MIEN BAC (GUA(EIB G

@ EVNNPC NORTHERN ELECTRICAL TESTING ONE MEMBER
ETC COMPANY LIMITED 1509001 2015
Dia chi (addr): 465 Nguyén Vin Linh - Prong Phiic Loi - TP. Ha Noi SN FAR
Dién thoai (Tel): 024.38759 361  Fax: 024.38759080

Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN AP LUC
(Test report of power transformer)

Sé: 03-1564/2025 / NPCETC-CA

Tén du 4n (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudce khi stra chira thude
Hang muyc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Dién luc
Ninh Binh cho Céng ty Dién lyc Thai Nguyén quan ly, st dung dé 1ap dat TBA 110kV Thanh
Binh phuc vu du an "Puodng ddy va TBA Thanh Binh, tinh Bic Kan"

Vi tri lap dit (Site): /

Tén thiét bi (Mode)): MBA T1. S6 ché tao (Serial N%): 004333-07

Hang san xuét (Manufacturer): EEMP Kiéu may (Type): /

Cong suét (Burden)(kVA): 25000 Dién ap dinh mirc (Rated voltage)(kV): 115/38.5/23
T ddu day (Vector group): YNd11yn12 Nam san Xuét (Year of manufacture): 2001

Noi thuce hién (Location test): Kho trong tram 110kV Phic Son

Tinh trang (State): Thi nghiém trudc sira chira | Ngay thuc hién (Test date): 05/12/2025

Diéu kién méi trudng (Ambient condition): t =25 °C , Rh =60 %

Cac hang muc da thir nghiém/thi nghiém (Tested functions):

Phén tich d4p tmg tin s6 dién méi (Dielectric Frequency Response)

Phuong phép thir nghiém/’fhi nghiém (Testing method): IEC 60422: 2013; IEEE Std C57.161-2018,
tiéu chuan cua nha san xuat.

KET LUAN (Conc!us:on)
Céc 16p cach dién rén giita cuén diy Cao-Trung, Trung-Ha bi nhiém 4m (Cao-Trung: 2.7% ,
Trung-Ha: 2.7%)

Ha Npi, ngay 10 thang 12 nim 2025

KT.GIAM POC
Ngudi thue hién P.Truéng phong PHO GIAM bOC
(Testers) (Vice of department) Vice of Director)

Vﬁ:Tiéfl Diing / ho & gN s
D0~Van Son A\ TONG CONG T4
Nguyén Quy Anh BIEN u,;c

Page 1 of 2
03-1564/2025




NPCETC.CA/QT.01/BM.06

KET QUA THU NGHIEM/THI NGHIEM
(TESTING RESULTS)

- Xem File dinh kem

THIET BI THU NGHIEM/THI NGHIEM (Testing instruments):
Thiét bi do dép tng tan sé dién moéi IDAX No

(dielectric frequency response tester)

/ NO:

: 1600596

/

Page 2 of 2
03-1564/2025



NPCETC.CA/QT.01/BM.06

IDAX Measurement Report - Moisture Assessment

Measurement: CHL ( Cao —Trung)

Capacitance, pF: 7965 %DF: 0.257

%DF @ 20°C: 0.255 i o™  wier e
Moisture, %: 27 vk B e
Oil Cond, @ 25°C, pSim: | 2.28 e W R R L

Page 1015



NPCETC.CA/QT.01/BM.06

Measurement: CLT (Trung—-Ha)

Capacitance, pF: 7879 %DF: 0.224

%DF @ 20°C: 0.222 prei S < L . S .
Moisture, %: 27 b M s W
Oil Cond, @ 25°C, pSim: | 2.40 anr BRI Slew S

Page 2013




NPCETC.CA/QT.03/BM.02

CONG TY TNHH MTV THi NGHIEM DPIEN MIEN BAC by, JASANZ
NORTHERN ELECTRICAL TESTING ONE MEMBER | (& €,
@ EVNNPC COMPANY LIMITED it |
ETC Pia chi (addr): 465 Nguyén Vn Linh - Phuemg Phiic Loi - TP HANGE | <, oo,
Dién thoai (Tel): 024.38759 361  Fax: 024.38759080 o §/N G
Web: http://etc.npc.com.vn Email: etc@npc.com.vn L

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN DONG LAP SAN

(Test report of current transformer)
S6: 04-1564/2025 / NPCETC-CA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi sira chira thudc
Hang muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cong ty Dién
luc Ninh Binh cho Céng ty Pién luc Thai Nguyén quén 1y, sir dung dé lip dit TBA 110kV Thanh
Binh phuc vu di 4n "Pudng diy va TBA Thanh Binh, tinh Bic Kan"

Vi tri lap dit (Site): /

Tén thiét bi (Model): TI lap san phia 115kV MBA T1

S6 ché tao (Serial N): /

Hing san Xuét (Manufacturer): | Kiéu may (Type): /

Dién ap dinh mitc (Rated voltage)(kV): Nim san xuit (Year of manufacture): /

Ti s6 bién (Ratio)(A/A): 100-200/1/1/1; cudn 4 pha | Cong suat (Burden)(VA): 30-30-30; cudn 4
B: 150-200/1; pha N: 100-200/1 pha B: 20; pha N: 20

Noi thue hi€n(Location test): Kho trong tram 110kV Phuc Son

Tinh trang(State): Thi nghiém trudce stra chira | Ngay thuc hién(Test date): 05/12/2025

Diéu kién méi trudng ( Ambient condition): t =25 °C, Rh = 60 %

Cac hang muc da thir nghiém/thi nghiém (Zested functions):

1. Kiém tra bén ngoai (General inspection):
2. Do dién tro cach di€n (Insulation resistance measurement) ")
3. Dac tinh tir hod (Excitation curve): *) ¥
4. Kiém tra ky hiéu du cuc tinh cic pha (Verification of terminal markings) *)
5. Ty sb bién (Ratio) I/, *)| &
6. Dién tré mdt chiéu (DC winding resistance): *)
7. Thi nghiém dién thé xoay chiéu ting cao tin s6 cong nghiép *)
(Power frequency withstand voltage)

Phuong phép thit(Testing method): IEC 61869-2, QCVN QTD-5:2008/BCT, tiéu chuén cta nha san
xuat.

KET LUAN (Conclusion): Cac hang muc da thir nghiém/thi nghiém dat yéu cau ky thut.
(All tests have been performed completely according to test standard and pass)

Ha Ngi, ngay 10 thang 12 nam 2025
KT.GIAM POC
Nguwoi thue hién P.Trudomng phong PHO GIAM POC
(Testers) (Vice of department)

Vii Tién Diing
D6 Vin Son /
Nguyén Quy Anh

Trinh Xuin Hgi

Cac muc (*) duoc VILAS céng nhan (The items (*) have been accredited by VILAS) Page 1 of 4
04-1564/2025




NPCETC.CA/QT.03/BM.02

KET QUA THU NGHIEM/THI NGHIEM
(TESTING RESULTS)
1. Kiém tra bén ngoai (General inspection): Ti bi thAm dAu mit bich

2. Do dién tré cach dién & t = 25 °C (Insulation resistance measurement) (*): MQ)

Dién trd cach dién
Pha Cudn day (Insulation resistance)
(Phase) (Windings) Trudc khi thir cao ap | Sau khi thir cao 4p
(Before HV test) (After HV test)
Thir 1 -Thr 2,34+ Vo
(1t Secondary Winding - 2,3 4" Sec + Earth) =100 /
Tha 2 - Thir 1,3,4 + Vo ~1000 /
A (2" Secondary Winding — 1°,3% 4" Sec + Earth)
Tha 3 - Thir 1,2,4 + Vo ~1000 /
(374 Secondary Winding — 1*,2"%. 4" Sec + Earth)
Thit 4 - Thr 1,2,3 + Vo / /
(4" Secondary Winding — 1%,2"% 3 Sec + Earth)
Thia 1 - Thir 2,3,4 + Vo ~1000 /
(I*' Secondary Winding - 2,34, 4" Sec + Earth)
Tht2 -Thr 1,3,4+ Vo ~1000 /
B (27 Secondary Winding — 1°,3"%,4" Sec + Earth)
Tht3-Tha 1,24+ Vo ~1000 /
(3" Secondary Winding — 1°, 2", 4" Sec + Earth)
Tht 4 - Thir 1,2,3 + Vo ~1000 /
(4" Secondary Winding — 1*,2,3" Sec + Earth)
Thir 1 - Thir 2,3,4 + Vo ~1000 /
(1** Secondary Winding - 2,34 4" Sec + Earth)
Tht 2 -Thir 1,34+ Vo ~1000 /
C (2 Secondary Winding — 1°,37%,4" Sec + Earth)
Thit 3 - Tht 1,2,4 + Vo >1000 /
(3™ Secondary Winding — 1%,2" 4" Sec + Earth)
Thir 4 - Thir 1,2,3 + Vo / /
(4* Secondary Winding — 1°,27¢, 3" Sec + Earth)
Thir1-Tht 2,34+ Vo
(1*! Secondary Winding - 2’:",_’3"", 4'h Sec + Earth) >1000 /
Thir2 - Thir 1,3,4 + Vo / /
N (2™ Secondary Winding — 1°, 3™ 4" Sec + Earth)
Tht3-Thr 1,24+ Vo / /
(3" Secondary Winding — 15,274 4" Sec + Earth)
Thir 4 -Thr 1,23+ Vo / /
(4" Secondary Winding — 1,27 37 Sec + Earth)

Ghi chii (Note): - Cugn ddy thir cap: Pién ap do dién tro cach dién: Utest = 500 VDC, Mitc danh gia
dién tra cach dién cugn day >2MQ2 (theo dieu 29 QCVN QTD-5: 2009/BCT)

3. Didc tinh tir hoa (Excitation curve) (*): Dat(yes) & Khéng datNo) O

4. Kiém tra ky hi¢u dau cwe tinh cac pha (Verification of terminal markings) (*):
Ky hiéu cuc tinh cudn so cép: +(A,B,C);N-; thir cép: +S1; (S2;S3)-

Pha N: Cudn so cap: +N;(A,B,C)-; thir cip: +S1; (S2;S3)-

Cac myc (*) dwoc VILAS cong nhan (The items (*) have been accredited by VILAS) Page 2 of 4
04-1564/2025




NPCETC.CA/QT.03/BM.02

5. T§ s6 bién (Ratio) (*)I,/I,c (A/A)

i Ty s6
Pha Céc dau day (Ratio)
(Phase) (Windings) Cudn thr 1 | Cudn thad 2 | Cudn thir 3 | Cudn thi 4
(I¢ secondary) | (2" secondary) | (3" secondary) | (4" secondary)
S182 99.452 99.991 99.025 /
A S1S3 199.16 199.33 199.60 /
/ / / / /
S1S2 99.725 99.581 99.606 149.79
B S183 199.03 199.86 199.52 199.89
/ f / / /
S1S2 99.969 99.571 99.761 f
& S1S3 198.95 199.54 199.89 /
/ / / / /
S1S82 99.781 / / /
N S183 199.53 / / /
/ / / / /
6. Pién tré mot chiéu & t = 25 °C (DC winding resistance at the t = 25 °C) (*¥) (Q):
Cudn day Pha A Pha B Pha C Pha N
(Windings) (Phase A) (Phase B) (Phase C) (Phase N)
1S1S82 0.688 0.698 0.703 0.766
1S1S3 1.359 1.356 1.347 1.511
25182 1.018 0.913 0.897 /
25183 1.808 1.803 1.803 /
38182 1.091 0.927 0.903 /
35183 1.816 1.790 1.812 /
45182 ' 1.124 / /
458183 / 1.484 / /
/ / / / /
/ } / / /
/ / / / /
/ ' / / /

Cac muc (*) degc VILAS céng nhan (The items (*) have been accredited by VILAS) Page 3 of 4
04-1564/2025




’ o NPCETC.CA/QT.03/BM.02
7. Thi nghiém dién thé xoay chiéu ting cao tin s6 cong nghiép (Power frequency

withstand voltage) (*)

Heé sb hiéu chinh khi hau (atmospheric correction factors). Kt=

THIET BI THU NGHIEM/THI NGHIEM (Testing instruments):

Thiét bi do dién tr& cach dién (Insulation resistance tester) 3125A N2: 8397468

May do ty s6 bién va cuc tinh (Ratio & Polarity check) EZCT-2000C N2: TTR211080
May do dién tré 1 chiéu (Winding resistance tester) EZCT-2000C N2: TTR211080
Hop b0 do luong (Multimeter tester) EZCT-2000C N2: TTR211080

Cac muc (*) dugc VILAS céng nhan (The items (*) have been accredited by VILAS) Page 4 of 4
04-1564/2025




Vanguard Instruments Company, Inc.

www.vanguard-instruments.com

FILENAME: PHA A CUON 1l.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:04:22 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 90.12 Vkp[Volts]: 74.04 Vkp[Volts]: 106.80 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp [Amps]: 0.0116 Ikp[Amps]: 0.0090 Ikp[Amps]: 0.0174
CT DATA POINTS
10000 ¥ o7 Excitation Plot POINT CUR(A) VTIG(V) Z(OHM) POINT CUR(A) VIG(V) Z (OHM)
1 1 0.0002 0.42 2085.00 23 0.0179 108.01 6027.18
2 0.0003 0.54 2164.00 24 0.0230 115.23 5001.09
3 0.0003 0.69 2229.03 25 0.0285 120.27 4216.87
4 0.0004 1.00 2623.68 26 0.0344 124.08 3611.12
2000 V 5 0.0005 1.27 2763.04 27 0.0429 127.76 2979.38
6 0.0006 1.64 2933.93 28 0.0547 131.43 2404.56
1000 v 7 0.0007 2.16 3128.99 29 0.0640 133.48 2085.56
8 0.0008 2.77 3302.38 30 0.0822 136.20 1657.74
9 0.0010 3.30 3238.24 31 0.0962 137.70 1431.07
10 0.0012 4.32 3487.10 32 0.1141 139.47 1222.45
11 0.0015 5.52 3628.95 33 0.1388 141.10 1016.59
12 0.0019 7.29 3835.26 34 0.1681 142.19 845.98
Lt 13 0.0023 9.16 4017.11 35 0.2249 143.83 639.46
19 ¥ = 14 0.0029 12.50 4354.01 36 0.2464 144.37 585.83
15 0.0034 16.41 4784.84 37 0.3004 145.46 484.1¢6
4 16 0.0043 23.32 5436.83 38 0.3743 146.55 391.50
17 0.0052 31.33 6047.49 39 0.4531 147.64 325.85
18 0.0063 47.19 7443.69 40 0.5583 148.46 265.93
19 0.0078 63.20 8133.46 41 0.6703 149.28 222.70
T / 20 0.0095 78.45 B8266.70 42 0.8177 150.09 183.56
> 21 0.0125 94.52 7567.89 43 1.0032 150.91 150.42
/l 22 0.0150 102.01 6814.56
7
GRAPH POINTS
POINT CUR(A) VTG(V) 2 (OHM) POINT CUR(A) VTG(V) Z(OHM)
1v 1 0.0010 3.25 3250.00 12 0.2000 143.11 715.55
.001 A .01 A 0.1 A 1.0 A 10 A 2 0.0020 7.78 3890.00 13 0.4000 146.91 367.27
3 0.0040 21.00 5250.00 14 0.5000 148.01 296.02
4 0.0050 29.71 5942.00 15 0.8000 149.99 187.49
5 0.0080 65.24 8155.00 16 1.0000 150.90 150.90
6 0.0100 81.18 8118.00
7 0.0200 110.94 5547.00
8 0.0400 126.51 3162.75
9 0.0500 129.98 2599.60
10 0.0800 135.88 1698.50
11 0.1000 138.07 1380.70
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FILENAME: PHA B CUON 1.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:26:28 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 90.24 Vkp[Volts]: 77.44 Vkp[Volts]: 103.16 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0112 Ikp[Amps]: 0.0088 Ikp[Amps]: 0.0150
CT DATA POINTS
10000 V CT Excitation Plot POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0002 0.30 1677.78 23 0.0148 102.42 6911.07
2 0.0002 0.36 1810.00 24 0.0176 107.87 6125.50
3 0.0003 0.55 2212.00 25 0.0240 115.63 4816.08
4 0.0003 0.68 2183.87 26 0.0300 120.40 4008.02
2000 V 5 0.0004 0.96 2528.95 27 0.0366 124.21 3394.75
6 0.0005 1.08 2358.70 28 0.0459 127.89 2787.53
1000 v 7 0.0006 1.57 2715.52 29 0.0569 131.02 2301.09
8 0.0007 2.05 2972.46 30 0.0668 133.20 1994.37
9 0.0008 2.72 3234.52 31 0.0731 134.16 1834.50
10 0.0010 3.23 3171.57 32 0.0905 136.61 1508.82
11 0.0012 4.15 3350.00 33 0.1279 139.74 1092.67
12 0.0016 5.48 3536.77 34 0.1418 140.56 991.59
| t=—1TTT1 13 0.0019 7.01 3730.85 35 0.1704 141.92 833.01
a0a ¥ — 14 0.0023 9.02 3957.46 36 0.2046 142.74 697.58
v 15 0.0028 12.50 4431.21 37 0.2481 143.83 579.78
Y 16 0.0034 16.45 4794.75 38 0.3025 144.92 479.11
17 0.0042 23.29 5492.92 39 0.3760 146.28 389.08
18 0.0052 32.01 6155.19 40 0.4543 147.10 323.78
19 0.0065 50.87 7826.31 41 0.5449 148.19 271.98
10 v '/ 20 0.0081 70.42 8671.80 42 0.6707 149.00 222.16
21 0.0101 84.99 8456.62 43 0.8181 149.82 183.13
//I 22 0.0122 95.34 7795.58 44 1.0065 150.37 149.40
V
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1v 1 0.0010 3.18 3180.00 12 0.2000 142.63 713.15
.001 A 01 A 0.1 A 1.0 A 1w0n |2 0.0020 7.62 3810.00 13 0.4000 146.53 366.32
3 0.0040 21.27 5317.50 14 0.5000 147.65 295.30
4 0.0050 30.19 6038.00 15 0.8000 1459.72 187.15
5 0.0080 68.97 8621.25 16 1.0000 150.35 150.35
6 0.0100 84.61 8461.00
7 0.0200 110.77 ©5538.50
8 0.0400 125.56 3139.00
9 0.0500 129.06 2581.20
10 0.0800 135.13 1689.13
11 0.1000 137.40 1374.00
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FILENAME: PHA C CUON 1.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:43:51 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 91.72 Vkp[Volts]: 76.04 Vkp[Volts]: 103.64 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0112 Ikp[Amps]: 0.0084 Ikp[Amps]: 0.0148
CT DATA POINTS
— SR Tk POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)
1 0.0002 0.31 1727.78 23 0.0142 102.56 7217.38
2 0.0002 0.38 1875.00 24 0.0176 108.69 6171.95
3 0.0003 0.53 2124.00 25 0.0232 116.04 4993.20
4 0.0003 0.69 2219.35 26 0.0290 120.67 4156.84
2000 v 5 0.0004 0.88 2139.02 27 0.0355 124.35 3505.81
6 0.0005 1.25 2719.57 28 0.0459 128.44 2799.41
1000 Vv 7 0.0006 1.58 2821.43 29 0.0568 131.30 2311.97
8 0.0007 2.06 2986.96 30 0.0664 133.34 2008.74
9 0.0008 2.66 3160.71 31 0.0732 134.43 1835.71
10 0.0010 3.43 3363.73 32 0.0922 136.75 1483.78
11 0.0013 4.32 3404.72 33 0.1278 139.74 1093.09
12 0.0015 5.45 3584.21 34 0.1412 140.56 995.17
,..-——4— 13 0.0019 7.05 3748.94 35 0.1658 141.65 854.33
00 v — 14 0.0023 9.16 4017.11 36 0.2192 143.01 652.30
15 0.0029 12.50 4354.01 37 0.2558 143.83 562.31
16 0.0034 16.41 4784.84 38 0.3041 144.92 476.56
17 0.0042 23.22 5476.89 39 0.3654 145.73 398.83
18 0.0052 32.62 6273.08 40 0.4486 146.82 327.27
19 0.0064 51.28 8012.34 41 0.5457 147.64 270.57
i@ v / 20 0.0079 70.28 8873.61 42 0.6679 148.73 222.69
. 21 0.0097 B84.85 8711.81 43 0.8238 149.28 181,21
— 22 0.0118 95.34 8059.17 44 1.0077 150.09 148.95
7
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
Ly 1 0.0010 3.35 3350.00 12 0.2000 142.52 712.60
.001 A 01 A 0.1 A 1.0 A 10a | 2 0.0020 7.68 3840.00 13 0.4000 146.19 365.47
3 0.0040 21.21 5302.50 14 0.5000 147.26 294,52
4 0.0050 30.67 6134.00 15 0.8000 149.19 186.49
5 0.0080 70.92 8865.00 16 1.0000 150.06 150.06
6 0.0100 86.15 8615.00
7 0.0200 111.81 5590.50
8 0.0400 126.13 3153.25
9 0.0500 129.52 2590.40
10 0.0800 135.26 1690.75
11 0.1000 137.41 1374.10
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FILENAME: PHA A CUON 2.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:06:53 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 501.92 Vkp[Volts]: 385.88 Vkp[Volts]: 574.44 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1156 Ikp[Amps]: 0.0854 Ikp[Amps]: 0.1644
CT DATA POINTS
S50 R —— POINT CUR(A) VTG(V) 2 (OHM) POINT CUR(A) VTG(V) 2 (OHM)
1 0.0012 0.42 336.29 23 0.1084 475.07 4382.53
2 0.0015 0.60 394.74 24 0.1319 529.00 4010.62
3 0.0019 0.90 477.66 25 0.1654 575.85 3481.79
4 0.0023 1.36 579.91 26 0.2091 612.36 2928.67
2000 v 5 0.0028 1.96 695.04 27 0.2497 634.15 2539.74
6 0.0035 2.86 822.13 28 0.3017 653.22 2165.40
1000 v 7 0.0042 4.12 978.62 29 0.3768 669.56 1777.10
8 0.0052 5.89 1137.26 30 0.4653 683.18 1468.32
— 9 0.0064 8.38 1314.91 31 0.5639 693.53 1229.82
10 0.0078 11.64 1494.87 32 0.6711 700.07 1043.13
11 0.0095 16.00 1681.09 33 0.8364 709.33 848.12
12 0.0116 21.86 1884.48 34 1.0276 716.96 697.71
/ 13 0.0142 29.62 2092.09
1004¥ 14 0.0175 41.13 2355.78
ya 15 0.0224 59.45 2650.51
16 0.0265 77.09 2904.63
/ 17 0.0319 100.52 3153.94
/ 18 0.0391 134.97 3453.79
/, 19 0.0478 181.96 3809.95
i 20 0.0586 243.25 4149.66
? 21 0.0718 318.71 4441.30
22 0.0879 399.34 4543.09
A
y/ GRAPH POINTS
POINT CUR(A) VTG(V) 2 (OHM) POINT CUR(A) VTG(V) Z(OHM)
1% 1 0.0020 1.02 510.00 12 0.4000 673.13 1682.82
.001 A 01 A 0.1 A 1.0 A 10a | 2 0.0040 3.76 940.00 13 0.5000 6B6.82 1373.64
3 0.0050 5.56 1112.00 14 0.8000 707.29 884.11
4 0.0080 12.17 1521.25 15 1.0000 715.86 715.86
5 0.0100 17.36 1736.00
6 0.0200 50.49 2524.50
7 0.0400 139.96 3499.00
8 0.0500 194.59 3891.80
9 0.0800 359.91 4498.88
10 0.1000 444.02 4440.20
11 0.2000 604.76 3023.80
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FILENAME: PHA B CUON 2.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:29:45 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 512.64 Vkp[Volts]: 387.48 Vkp[Volts]: 571.76 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1170 Ikp[Amps]: 0.0842 Ikp[Amps]: 0.1560
CT DATA POINTS
10000 v CT Excitation Plot POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)
1 0.0012 0.43 344.35 23 0.1093 484.87 4435.35
2 0.0015 0.63 413.16 24 0.1317 537.17 4078.76
3 0.0019 0.93 496.28 25 0.1620 580.21 3581.78
4 0.0023 1.37 592.21 26 0.2050 614.53 2997.29
2000 v 5 0.0028 2.01 713.12 27 0.2469 637.42 2582.20
6 0.0034 2.88 838.19 28 0.3004 655.39 2181.45
1000 v 7 0.0043 4.32 1007.93 29 0.3776 672.28 1780.50
8 0.0052 6.13 1171.89 30 0.4657 684.81 1470.57
‘;"' 9 0.0063 8.41 1330.70 31 0.5627 694.62 1234.40
¥ 10 0.0077 11.81 1532.43 32 0.6959 703.88 1011.50
11 0.0096 16.55 1729.15 33 0.8274 710.42 858.59
12 0.0117 22.68 1943.19 34 1.0235 718.59 702.07
19 0.0143 30.71 2153.79
200 14 0.0175 41.81 2394.79
v 15 0.0213 56.73 2668.25
16 0.0269 79.81 2972.55
/ 17 0.0319 102.83 3221.52
// 18 0.0395 141.38 3580.95
L/ 19 0.0478 187.68 3925.62
10 20 0.0590 251.97 4269.23
21 0.0725 329.06 4540.62
22 0.0880 406.97 4627.24
/
/ GRAPH POINTS
// POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
i ¥ 1 0.0020 1.06 530.00 12 0.4000 675.47 1688.67
001 A 01 A 0.1 A 1.0 A wa |2 0.0040 3.84 960.00 13 0.5000 688.29 1376.58
3 0.0050 5.69 1138.00 14 0.8000 709.05 886.31
4 0.0080 12.55 1568.75 15 1.0000 717.61 717.61
5 0.0100 17.81 1781.00
6 0.0200 51.78 2589.00
7 0.0400 144.25 3606.25
8 0.0500 200.22 4004.40
9 0.0800 366.92 4586.50
10 0.1000 450.91 4509.10
11 0.2000 610.52 3052.60
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FILENAME: PHA C CUON 2.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:48:26 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz

CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 492.16 Vkp[Volts]: 379.52 Vkp[Volts]: 585.56 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1208 Ikp[Amps]: 0.0856 Ikp[Amps]: 0.1824

CT DATA POINTS

10000 v TR S . POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z (OHM)
1 0.0012 0.33 265.32 23 0.1081 461.99 4273.73
2 0.0016 0.52 335.48 24 0.1321 519.19 3930.31
3 0.0019 0.76 401.60 25 0.1614 564.96 3499.49
4 0.0023 1.12 491.23 26 0.2042 606.91 2971.83
2000 v 5 0.0028 1.72 608.87 27 0.2489 635.78 2554.57
6 0.0035 2.56 735.06 28 0.3029 658.66 2174.67
1000 v 7 0.0043 3.95 916.47 29 0.3691 677.19 1834.94
8 0.0052 5.48 1058.30 30 0.4482 691.35 1542.44
- 9 0.0064 7.93 1239.69 31 0.5708 705.52 1235.93
10 0.0079 11.34 1437.14 32 0.6707 713.14 1063.27
y 11 0.0094 15.22 1612.29 33 0.8420 723.49 859.22
/ 12 0.0117 21.42 1830.51 34 1.0012 730.03 729.16
/ 13 0.0142 29.05 2039.68
20 14 0.0178 40.93 2304.50
7 15 0.0216 55.02 2551.00
16 0.0262 73.55 2802.90
/ 17 0.0320 98.20 3066.83
o 18 0.0394 133.34 3385.98
It 19 0.0479 178.15 3722.32
0y / 20 0.0588 239.44 4070.72
21 0.0717 310.54 4330.44
22 0.0888 394.98 4447.47
‘f
GRAPH POINTS
/ POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z (OHM)
i % 1 0.0020 0.87 435.00 12 0.4000 682.73 1706.83
.001 A L0l A 0.1 A 1.0 A wa |2 0.0040 3.43 857.50 13 0.5000 697.33 1394.66
3 0.0050 5.17 1034.00 14 0.8000 720.96 901.20
4 0.0080 11.62 1452.50 15 1.0000 729.98 729.98
5 0.0100 16.76 1676.00
6 0.0200 49.22 2461.00
7 0.0400 136.61 3415.25
8 0.0500 190.10 3802.00
9 0.0800 351.49 4393.63
10 0.1000 433.85 4338.50
11 0.2000 602.76 3013.80
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FILENAME: PHA A CUON 3.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:09:24 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 503,32 Vkp[Volts]: 401.32 Vkp[Volts]: 565.04 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1102 Ikp[Amps]: 0.0838 Ikp[Amps]: 0.1440
CT DATA POINTS
xoih m P POINT CUR(A) VIG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0010 0.30 295.10 23 0.0887 426.03 48B05.26
2 0.0013 0.45 351.18 24 0.1076 494.13 4590.62
3 0.0015 0.64 421.71 25 0.1342 552.97 4119.59
4 0.0019 0.98 516.84 26 0.1666 592.20 3554.40
2000 v B 0.0023 1.44 623.38 27 0.2042 618.35 3027.85
6 0.0028 2.13 749.65 28 0.2505 639.60 2553.27
1000 v 7 0.0034 3.02 880.47 29 0.3102 657.03 2118.22
8 0.0042 4.50 1060.14 30 0.3715 669.56 1802.36
,"— 9 0.0052 6.44 1237.50 31 0.4616 682.09 1477.60
10 0.0064 9.06 1421.82 32 0.5639 690.26 1224.02
A 11 0.0077 12.56 1623.26 33 0.6695 698.43 1043.23
12 0.0094 17.26 1828.71 34 0.8287 707.15 853.38
13 0.0117 24.11 2065.72 35 1.0268 715.32 696.67
100y / 14 0.0143 32.72 2286.65
pa 15 0.0174 44.54 2565.50
yd 16 0.0216 61.02 2822.29
VA 17 0.0270 84.44 3133.36
18 0.0324 111.41 3435.46
/] 19 0.0393 147.91 3765.61
10V / 20 0.0479 197.22 4116.43
21 0.0586 262.05 4470.30
22 0.0722 341.05 4725.58
i GRAPH POINTS
/ POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z (OHM)
1v 1 0.0020 1.09 545.00 12 0.4000 673.52 1683.80
.001 A 01 A 0.1 A 1.0 A 10a |2 0.0040 4.06 1015.00 13 0.5000 685.16 1370.32
3 0.0050 6.03 1206.00 14 0.8000 705.58 881.98
4 0.0080 13.28 1660.00 15 1.0000 714.22 714.22
5 0.0100 18.98 1898.00
6 0.0200 54.76 2738.00
7 0.0400 152.01 3800.25
8 0.0500 209.86 4197.20
9 0.0800 38B81.42 4767.75
10 0.1000 466.69 4666.90
11 0.2000 615.42 3077.10
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FILENAME: PHA B CUON 3.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:33:43 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 504.32 Vkp[Volts]: 386.56 Vkp[Volts]: 561.80 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1160 Ikp[Amps]: 0.0848 Ikp[Amps]: 0.1538
CT DATA POINTS
ieaE &5 Bratnbion: Biok POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)
1 0.0012 0.39 315.32 23 0.1101 483.24 4387.89
2 0.0015 0.58 382.24 24 0.1334 534.99 4011.35
3 0.0019 0.86 457.98 25 0.1655 576.94 3487.11
4 0.0023 1.24 543.42 26 0.2058 607.45 2951.09
2000 V 5 0.0028 1.88 663.03 27 0.2424 625.43 2580.37
6 0.0035 2.71 786.38 28 0.3033 646.13 2130.48
1000 v 7 0.0042 3.95 938.24 29 0.3768 662.48 1758.31
8 0.0052 5.72 1104.25 30 0.4661 675.01 1448.23
L 9 0.0063 8.00 1266.14 31 0.5611 684.27 1219.54
10 0.0078 11.41 1464.31 32 0.6955 694.08 997.98
11 0.0095 15.66 1653.96 33 0.8250 700.61 849.24
12 0.0117 21.93 1879.01 34 1.0187 708.78 695.81
/ 13 0.0143 29.93 2094.47
2L ¥ 14 0.0178 41.68 2346.68
7 15 0.0218 57.61 2646.44
16 0.0266 77.77 2919.29
/ 17 0.0319 101.06 3171.01
// 18 0.0398 139.74 3511.96
/ 19 0.0479 184.69 3854.87
10 v / 20 0.0585 245.43 4193.98
21 0.0721 323.61 4487.12
22 0.0885 405.33 4579.49
4
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
. 1 0.0020 0.98 490.00 12 0.4000 665.74 1664.35
001 A 01 A 0.14 1.0a 10a |2 0.0040 3.61 902.50 13 0.5000 678.31 1356.62
3 0.0050 5.39 1078.00 14 0.8000 699.35 B874.19
4 0.0080 11.94 1492.50 15 1.0000 708.00 708.00
5 0.0100 17.17 1717.00
6 0.0200 50.59 2529.50
7 0.0400 140.91 3522.75
8 0.0500 196.65 3933.00
9 0.0800 362.92 4536.50
10 0.1000 446.70 4467.00
11 0.2000 603.03 3015.15
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FILENAME: PHA C CUON 3.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:50:15 MODEL: TEST NOTES:
COMPANY : NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 503.96 Vkp[Volts]: 388.08 Vkp[Volts]: 576.96 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1232 Ikp[Amps]: 0.0878 Ikp[Amps]: 0.1668
CT DATA POINTS
10000 v N N— POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)
1 0.0012 0.37 301.61 23 0.1082 466.35 4312.06
2 0.0016 0.56 359.35 24 0.1327 527.91 3979.43
3 0.0019 0.81 429.26 25 0.1620 572.59 3533.38
4 0.0023 1.17 513.60 26 0.2063 611.81 2966.35
2000 v 5 0.0028 1.77 627.66 27 0.2477 635.78 2567.16
6 0.0035 2.56 742.61 28 0.3065 657.03 2143.44
1000 v 7 0.0044 3.98 911.67 29 0.3678 672.28 1827.65
8 0.0052 5.38 1044.66 30 0.4535 685.90 1512.47
» 9 0.0063 7.59 1207.15 31 0.5518 696.25 1261.90
10 0.0077 10.66 1382.36 32 0.6792 705.52 1038.68
) 11 0.0094 14.85 1572.67 33 0.8485 714.78 842.36
/ 12 0.0117 20.67 1774.08 34 1.0073 721.32 716.09
/ 13 0.0143 28.33 1982.51
o0y 14 0.0181 41.00 2268.73
o 15 0.0214 52.91 2470.31
16 0.0262 72.05 2745.81
/ 17 0.0322 97.38 3021.50
7 18 0.0395 131.84 3339.46
I 19 0.0482 177.88 3689.63
- / 20 0.0593 239.17 4031.13
21 0.0722 309.99 4295.29
22 0.0882 390.62 4431.33
A
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
= & 1 0.0020 0.92 460.00 12 0.4000 677.39 1693.47
001 A 01 a 01a 1.0a oa |2 0.0040 3.41 852.50 13 0.5000 690.80 1381.60
3 0.0050 5.11 1022.00 14 0.8000 712.12 890.15
4 0.0080 11.36 1420.00 15 1.0000 721.02 721.02
5 0.0100 16.32 1632.00
6 0.0200 47.86 2393.00
7 0.0400 134.61 3365.25
8 0.0500 187.75 3755.00
9 0.0800 349.50 4368.75
10 0.1000 435.53 4355.30
11 0.2000 606.28 3031.40
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Vanguard Instruments Company, Inc.
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FILENAME: PHA B CUON 4.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:39:11 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 347.20 Vkp[Volts]: 266.92 Vkp[Volts]: 395.68 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase

Ikp[Amps]: 0.1136

Ikp[Amps]: 0.0836

Ikp[Amps]: 0.1576

CT DATA POINTS

CHO6F o RS FYEE POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0015 0.34 221.05 23 0.1339 373.19 2787.48
2 0.0019 0.52 278.19 24 0.1620 399.88 2467.65
3 0.0023 0.78 340.79 25 0.2095 426.58 2036.17
4 0.0028 1.20 425.53 26 0.2444 439.11 1796.61
2000 v 5 0.0035 1.80 521.45 27 0.3009 453.82 1508.45
6 0.0043 2.70 634.51 28 0.3662 464.71 1268.98
1000 v 7 0.0053 4.09 778.29 29 0.4454 473.43 1062.98
8 0.0064 5.92 925.78 30 0.5497 481.06 875.10
—— 9 0.0077 8.07 1042.64 31 0.6703 487.05 726.61
10 0.0094 11.20 1186.65 32 0.8254 493.04 597.34
J 11 0.0118 15.90 1353.28 33 1.0308 498.49 483.58
A 12 0.0142 21.28 1497.61
13 0.0174 28.87 1661.33
100 v 7 14 0.0216 40.04 1852.13
> 15 0.0267 55.37 2073.60
7 16 0.0333 76.82 2307.51
A 17 0.0397 99.02 2491.62
7 18 0.0482 131.98 2737.56
// 19 0.0588 174.88 2973.16
- 4 20 0.0733 232.36 3168.65
21 0.0881 282.21 3203.25
22 0.1076 331.78 3082.34
/
J GRAPH POINTS
/ POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
iy / 1 0.0020 0.60  300.00 12 0.4000 468.44 1171.10
001 A 01 A 0.1 A 1.0 A 10 A 2 0.0040 2.41 602.50 13 0.5000 477.42 954.84
3 0.0050 3.74 748.00 14 0.8000 492.06 615.07
4 0.0080 8.55 1068.75 15 1.0000 497.68 497.68
5 0.0100 12.34 1234.00
6 0.0200 35.78 1789.00
7 0.0400 100.04 2501.00
8 0.0500 139.23 2784.60
9 0.0800 254.89 3186.12
10 0.1000 312.40 3124.00
11 0.2000 421.24 2106.20
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FILENAME: PHA N.test MFR: TEST # 1: X1-X3
DATE: 12/05/25 09:13:49 MODEL: TEST NOTES:
COMPANY : NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 115KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 347.08 Vkp [Volts]: 269.84 Vkp [Volts]: 388.32 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.1120 Ikp[Amps]: 0.0832 Ikp[Amps]: 0.1468
CT DATA POINTS
10000 v - S POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0015 0.36 236.18 23 0.1329 375.91 2829.38
2 0.0019 0.56 297.87 24 0.1673 406.42 2429.00
3 0.0023 0.83 360.17 25 0.2103 426.58 2028.33
4 0.0028 1.23 437.23 26 0.2464 438.56 1779.60
2000 v 5 0.0035 1.83 530.72 27 0.3094 452.73 1463.39
6 0.0042 2.69 639.67 28 0.3756 461.99 1230.17
1000 v 7 0.0052 3.95 766.99 29 0.4523 470.16 1039.54
8 0.0064 5.86 912.31 30 0.5643 477.25 845.67
L 9 0.0078 B8.14 1047.36 31 0.6727 482.69 717.50
Pl 10 0.0094 11.30 1197.56 32 0.8258 488.14 591.11
P 11 0.0117 15.97 1364.87 33 1.0049 493.59 491.21
V 12 0.0143 21.76 1522.60
13 0.0175 29.59 1692.73
100 7 14 0.0215 40.79 1895.54
A 15 0.0270 57.20 2118.67
7 16 0.0321 74.36 2318.83
/ 17 0.0391 99.02 2530.46
o 18 0.0479 132.66 2771.81
// 19 0.0591 180.87 3062.03
-l 20 0.0724 233.17 3221.97
21 0.0894 290.92 3255.26
/ 22 0.1077 336.14 3121.39
/
I GRAPH POINTS
/ POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
- / 1 0.0020 0.64 320.00 12 0.4000 464.60 1161.50
001 A 01 A 0.1 A 1.0a oa |2 0.0040 2.46 615.00 13 0.5000 473.18 946.36
3 0.0050 3.75 750.00 14 0.8000 487.22 609.02
4 0.0080 8.58 1072.50 15 1.0000 493.44 493,44
5 0.0100 12.46 1246.00
6 0.0200 36.58 1829.00
7 0.0400 102.38 2559.50
8 0.0500 141.87 2837.40
9 0.0800 259.10 3238.75
10 0.1000 317.15 3171.50
11 0.2000 421.74 2108.70
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CONG TY TNHH MTV THi NGHIEM PIEN MIEN BAC
NORTHERN ELECTRICAL TESTING ONE MEMBER
@ EVNNPC COMPANY LIMITED
ETC Dia chi (addb): 465 Nguyn Vin Linh - Phudng Phiic Loi - TP. Ha Néi
Dién thoai (Tel): 02438759361  Fax: 024.38759080
Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM MAY B==N DONG LAP SAN
(Measurement and testing certificate of current transformer)
S6: 05-1564/2025/ NPCETC-CA

Tén du an(Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV truéce khi stra chira thudc
Hang muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MV A-110/35/22kV Cong ty Dién luc
Ninh Binh cho Céng ty Dién lrc Thai Nguyén quan 1y, sir dung dé lip dat TBA 110kV Thanh
Binh phuc vu du 4n "Pudng diy va TBA Thanh Binh, tinh Bic Kan"

Vi tri 1ap dat(sie): /

Tén thiét bi (Model): TI 1ip sin phia 38.5kV MBA T1 Hing san xuit (Manufacturer): /|
Kiéu méy (Type): / Dién 4p dinh mitc (Rated voltage)(kV):
Cong suét (Burden)(VA): 30-30 Niam san xut (Year of manufacture): |

Ti sb bién (Ratio)(A/A): 300-400-600/1/1

Noi thuc hién(Location test): Kho trong tram 110kV Phiic Son

Tinh trang(State): Thi nghiém trudce sitra chira

Ngay thuc hi€n(Test date): 05/12/2025 I Piéu kién moi trudng(4.condition): t = 25 °C, Rh = 60 %

Cac hang muc da thir nghiém/thi nghiém (Tested functions):

1. Kiém tra bén ngoai (General inspection):
2. Do dién tré cach dién (Insulation resistance measurement) * |
3. Pac tinh tir hod (Excitation curve): *)
4. Kiém tra ky hiéu dau cuc tinh cac pha (Verification of terminal markings) {*) ¥
5. Ty b bién (Ratio) I/l *
6. Pién tré mot chidu (DC winding resistance): ™| ™
7. Thir nghiém/thi nghiém dién thé xoay chiéu ting cao tin sé cong nghiép (@)
(Power frequency withstand voltage)

Phuong phap tl}ir(Tesring method): IEC 61869-1, IEC 61869-2, QCVN QTD-5:2009/BCT, tiéu chuén
cua nha san xuat.

KET LUAN (Conclusion): Cac hang muc da thir nghiém/thi nghiém dat yéu ciu ky thuat.
(All tests have been performed completely according to test standard and pass)

Ha Ngi, ngay 10 thang 12 nam 2025
KT.GIAM POC
Nguoi thue hién P.Trwéng phong PHO GIAM DOC
(Testers) (Vice of department) ~Xice of Director)

Vii Tién Diing
D6 Van Son
Nguyén Quy Anh %\ TONG CONG TN

DIEN Luc
Trinh Xuan Hbi :

Cac muc (*) dicoe VILAS cong nhén (The items (*) have been accredited by VILAS) Page 1 of 4
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NPCETC.CA/QT.03/BM.02

KET QUA THU NGHIEM/THI NGHIEM
(TESTING RESULTS)
1. Kiém tra bén ngoai (General inspection): TI bi thAm dau mit bich

2. Do dién tré cach dién & t = 25 °C (Insulation resistance measurement) (*): (MQ)

Dién tré cach dién
Pha Cudn day (Insulation resistance)
(Phase) (Windings) Trude khi thir cao ap | Sau khi thir cao ap
(Before HV test) (After HV test)

Thi 1 - Thir 2, tha 3 + Vo 100 /
(1st Secondary Winding - 2nd , 3rd Sec+ Earth)

A Thir2 - Thir 1, tha 3 + Vo 100 /
(2nd Secondary Winding — Ist, 3rd Sec+Earth)

Thi 3 - Thir 1, thir 2 + Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)

Thir 1 - Thir 2, tht 3 + Vo 200 /
(I1st Secondary Winding - 2nd , 3rd Sec+ Earth)

B Thir 2 - Thir 1, thd 3 + Vo 100 /
(2nd Secondary Winding — Ist, 3rd Sec+Earth)

Thi 3 - Thir 1, thit 2 + Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)

Thir 1 - Thir 2, tha 3 + Vo 100 /
(1st Secondary Winding - 2nd , 3rd Sect+ Earth)

C Thi2-Tht 1, tht 3 + Vo 100 /
(2nd Secondary Winding — Ist, 3rd Sec+Earth)

Thi 3 - Th 1, thd 2 + Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)

Thir 1 - Tha 2, thit 3 + Vo / /
(1st Secondary Winding - 2nd , 3rd Sec+ Earth)

N Thir2 -Tha 1, tha 3 + Vo / /
(2nd Secondary Winding — Ist, 3rd Sec+Earth)

Thi 3 - Thr 1, thr 2 + Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)

Ghi chii (Note): - Cudn day thir cﬁ'p: Dién dp‘d‘o dién tre cach dién: Utest = 500 VDC, Mirc danh gid
dién tro cach dién cudn ddy >2MQ (theo diéu 29 QCVN QTP-5: 2009/BCT)

3. Dic tinh tir hoa (Excitation curve) (¥):  Dat(yes) Khong datve) O

4. Kiém tra ky hiéu dau curc tinh cac pha (Verification of terminal markings) (*):

Ky hiéu cuc tinh cudn so cip: +A:(B,C)- ; +B:(A,C)- ; +C:(B, A)- ; thir cép: +S1; (S2:S3;54)-

Cac muc (*) diroc VILAS cong nhdn (The items (*) have been accredited by VILAS) Page 2 of 4
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NPCETC.CA/QT.03/BM.02
5. Ty s6 bién (Ratio) (*)Iio/Ic (A/A)

] Ty s6
Pha Cac dau day (Ratio)
(Phase) (Windings) Cuén thir 1 Cuén thir 2 Cuén thir 3
(I secondary) (2 secondary) (3 secondary)

S1S2 300.00 298.85 /

A S1S3 398.83 398.89 /

S184 599.28 599.67 /

S182 299.18 299.22 /

B S1S3 399.23 399.31 /

S154 599.70 599.01 /

S1S2 299.73 299.07 /

g S1S3 399.47 399.47 /

S184 599.65 599.08 /

/ / / /

N / / / /

/ / / /

6. Dién tré mdt chiéu & t =25 °C (DC winding resistance at the t) (*) (Q):
Cudn day Pha A Pha B Pha C Pha N
(Windings) (Phase A) (Phase B) (Phase C) (Phase N)

15182 1.425 1.566 1.416 /
158183 1.898 1.880 1.881 /
15154 2.807 2.802 2.466 /
25182 1.995 1.913 1.995 /
25183 2.664 2.636 2.635 /
25184 4.128 3.993 3.997 /

Cdc muc (*) dicoc VILAS cong nhan (The items (*) have been accredited by VILAS) Page 3 of 4
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7. Thir nghiém/thi nghiém dién thé xoay chiéu ting cao tin sb cong nghiép (Power
frequency withstand voltage) (*)

Hé s6 hiéu chinh khi hiu (atmospheric correction factors): Kt=
THIET BI THU NGHIEM/THI NGHIEM (Testing instruments):

Thiét bi do dién tré cach dién (Insulation resistance tester) 3125A NO: 8397468

May do ty s6 bién va cuc tinh (Ratio & Polarity check) EZCT-2000C  NO: TTR211080
May do dién tré 1 chidu (Winding resistance tester) EZCT-2000C  NO: TTR211080
Hop bd do ludmg (Multimeter tester) EZCT-2000C  NO: TTR211080

Cac muc (*) dugc VILAS céng nhdn (The items (*) have been accredited by VILAS) Page 4 of 4
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Vanguard Instruments Company, Inc.
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FILENAME: PHA A CUON 1.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:01:54 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 38.5KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 345.64 Vkp[Volts]: 277.20 Vkp[Volts]: 374.56 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0314 Ikp[Amps]: 0.0240 Ikp[Amps]: 0.0372
CT DATA POINTS
— oT Exeitation Plot POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0002 0.43 2846.67 23 0.0118 140.29 11918.95 45 1.0162 481.60 473.92
2 0.0002 0.56 3127.78 24 0.0142 165.07 11657.77
3 0.0002 0.73 3650.00 25 0.0178 205.66 11580.07
4 0.0003 1.09 4344.00 26 0.0213 246.79 11575.70
2000 v 5 0.0003 1.17 3764.52 27 0.0265 305.09 11517.10
6 0.0004 2.09 5505.26 28 0.0325 354.67 10902.71
1000 v 7 0.0005 2.87 6247.83 29 0.0406 388.44 9579.33
8 0.0006 3.37 6019.64 30 0.0498 406.42 8162.70
9 0.0007 4.70 6810.14 31 0.0591 417.86 7074.01
p T 10 0.0008 5.92 7053.57 32 0.0718 427.12 5947.96
v 11 0.0010 8.41 8245.10 33 0.0912 436.38 4784.92
/,/ 12 0.0013 11.71 9222.83 34 0.1077 441.29 4097.76
) 13 0.0015 16.41 10797.37 35 0.1336 446.19 3340.50
100 v > 14 0.0019 23.94 12598.42 36 0.1667 451.64 2709.13
15 0.0023 31.94 13826.41 37 0.2180 456.00 2091.54
y, 16 0.0029 45.56 15496.26 38 0.2444 458.18 1874.62
L 17 0.0035 53.39 15475.36 39 0.3041 461.99 1519.25
/ 18 0.0043 64.83 15218.54 40 0.3650 465.26 1274.72
// 19 0.0054 77.63 14430.11 41 0.4531 468.53 1034.05
10 v b 20 0.0065 89.35 13745.69 42 0.5643 472.34 836.98
21 0.0081 104.06 12894.30 43 0.6788 475.61 700.63
22 0.0095 117.95 12363.63 44 0.8181 478.33 584.70
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
i 1 0.0010 8.14 8140.00 12 0.2000 454.47 2272.35
001 & ST X 0.1 £00 % 10a |2 0.0020 25.89 12945.00 13 0.4000 466.56 1166.40
3 0.0040 61.16 15290.00 14 0.5000 470.14 940.28
4 0.0050 73.29 14658.00 15 0.8000 477.98 597.48
5 0.0080 103.40 12925.00 16 1.0000 481.34 481.34
6 0.0100 122.55 12255,00
T 0.0200 231.54 11577.00
8 0.0400 386.11 9652.75
9 0.0500 406.69 8133.80
10 0.0800 431.03 5387.88
11 0.1000 439.00 4390.00
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Vanguard Instruments Company, Inc.
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FILENAME: PHA B CUON 1.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:12:45 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 38.5KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 346.24 Vkp[Volts]: 217.64 Vkp[Volts]: 365.40 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0316 Ikp[Amps]: 0.0190 Ikp[Amps]: 0.0352
CT DATA POINTS
T o eavtaties PisE POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VIG(V) Z(OHM)
1 0.0001 0.34 2576.92 23 0.0097 117.95 12109.75 45 0.8189 472.89 577.46
2 0.0002 0.42 2833.33 24 0.0121 141.38 11703.31 46 1.0268 476.70 4e64.27
3 0.0002 0.65 3627.78 25 0.0144 165.35 11514.42
4 0.0002 0.93 4670.00 26 0.0175 200.21 11467.01
2000 V 5 0.0003 1.40 5580.00 27 0.0213 244.07 11480.24
6 0.0003 1.84 5945.16 28 0.0265 305.09 11495.40
1000 V 7 0.0004 2.70 7105.26 29 0.0323 353.57 10936.44
8 0.0005 2.96 6439.13 30 0.0392 381.91 9747.45
9 0.0006 3.92 6992.86 31 0.0488 399.88 8190.97
P 10 0.0007 5.31 7178.38 32 0.0589 410.78 6977.73
j/' 11 0.0009 7.32 8512.79 33 0.0729 420.04 5759.51
/// 12 0.0010 9.50 9313.73 34 0.0966 429.85 4450.68
U 13 0.0012 13.59 10956.45 35 0.1244 436.93 3511.17
o0 14 0.0015 1B.63 12253.29 36 0.1388 439.65 3168.68
= 15 0.0019 25.37 13351.05 37 0.1728 445.10 2576.57
16 0.0023 32.55 14277.19 38 0.2152 449.46 2088B.76
/ 17 0.0029 50.73 17256.80 39 0.2619 453.27 1730.91
/| 18 0.0036 59.66 16571.11 40 0.2964 455.45 1536.72
// 19 0.0046 71.23 15587.09 41 0.3658 459.27 1255.48
10V 20 0.0053 77.91 14754.92 42 0.4523 463.08 1023.88
21 0.0067 90.71 13640.45 43 0.5583 466.89 836.35
22 0.0082 103.78 12625.79 44 0.6756 469.62 695.13
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1% I 0.0010 9.23 9230.00 12 0.2000 447.90 2239.50
.001 A .01 A 0.1 A .0 A 10 A 2 0.0020 27.26 13630.00 13 0.4000 460.77 1151.92
3 0.0040 64.43 16107.50 14 0.5000 464.80 929.60
4 0.0050 75.28 15056.00 15 0.8000 472.46 590.57
5 0.0080 101.95 12743.75 16 1.0000 476.21 476.21
6 0.0100 120.55 12055.00
7 0.0200 229.51 11475.50
8 0.0400 383.43 9585.75
9 0.0500 401.16 8023.20
10 0.0800 422.97 5287.13
11 0.1000 430.72 4307.20
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA C CUON 1.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:26:06 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 38.5KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 343.48 Vkp[Volts]: 50.00 Vkp[Volts]: 365.04 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0316 Ikp[Amps]: 0.0028 Ikp[Amps]: 0.0358
CT DATA POINTS
T T POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0002 0.41 2746.67 23 0.0121 141.92 11699.92 45 1.0028 478.33 476.99
2 0.0002 0.54 2988.89 24 0.0144 165.35 11474.46
3 0.0002 0.71 3540.00 25 0.0176 200.49 11417.20
4 0.0003 1.04 4172.00 26 0.0213 242.98 11396.86
2000 v 5 0.0003 1.37 4409.68 27 0.0266 302.36 11350.00
6 0.0004 2.05 5386.84 28 0.0327 350.85 10735.95
1000 v g 0.0005 2.78 6050.00 29 0.0391 378.64 9676.36
8 0.0006 3.37 5812.07 30 0.0480 398.25 B8295.13
9 0.0007 4.39 6365.22 31 0.0625 413.50 6619.23
) i 10 0.0008 5.52 6566.67 32 0.0777 423.31 5451.51
P 11 0.0010 8.00 7845.10 33 0.0907 428.76 4725.13
/// 12 0.0012 11.30 9116.94 34 0.1151 436.93 3797.74
) 13 0.0015 16.38 10775.00 35 0.1424 442.38 3107.68
100 v 14 0.0019 24.00 12634.21 36 0.1779 447.83 2517.57
Fa 15 0.0023 31.84 13963.60 37 0.2233 452.18 2025.01
16 0.0029 48.22 16683.39 38 0.2460 453.82 1844.49
Vi 17 0.0035 58.84 16810.86 39 0.3090 458.18 1482.92
/ 18 0.0047 72.32 15486.51 40 0.3703 461.99 1247.71
// 19 0.0053 78.72 14769.98 41 0.4490 465.26 1036.12
PR 20 0.0063 88.39 13942.27 42 0.5664 469.07 B828.21
21 0.0080 103.10 12855.74 43 0.6756 472.34 699.17
22 0.0096 116.86 12185.61 44 0.8169 475.07 581.57
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z (OHM)
- 1 0.0010 7.73 7730.00 12 0.2000 449.95 2249.75
J001 & 0L A Boi K 100 & i |2 0.0020 26.07 13035.00 13 0.4000 463.22 1158.05
3 0.0040 64.60 16150.00 14 0.5000 466.92 933.84
4 0.0050 75.52 15104.00 15 0.8000 474.74 593.42
5 0.0080 102.93 12866.25 16 1.0000 478.29 478.29
6 0.0100 120.90 12090.00
7 0.0200 228.07 11403.50
8 0.0400 380.56 9514.00
9 0.0500 400.36 8007.20
10 0.0800 424.29 5303.63
11 0.1000 431.87 4318.70
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA A CUON 2.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:06:36 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 38.5KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 728.24 Vkp[Volts]: 542.72 Vkp[Volts]: 905.44 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0378 Ikp[Amps]: 0.0258 Ikp[Amps]: 0.0636
CT DATA POINTS
— N RRUEELSE BIGE POINT CUR(A) VIG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0004 0.41 1089.47 23 0.0323 659.21 20421.56
2 0.0005 0.68 1476.09 24 0.0393 748.56 19032.67
3 0.0006 1.06 1896.43 25 0.0487 828.10 17014.51
4 0.0007 1.61 2330.43 26 0.0607 895.11 14746.39
2000 V 5 0.0008 2.48 2952.38 27 0.0746 945.23 12679.11
6 0.0010 3.58 3437.50 28 0.0892 983.36 11021.79
1000 v 7 0.0012 4.94 3981.45 29 0.1091 1017.14 9326.44
A 8 0.0016 7.25 4679.35 30 0.1437 1050.37 7311.02
v 9 0.0019 10.25 5394.21 31 0.1706 1065.63 6245.63
10 0.0023 14.40 6317.11 32 0.2201 1083.06 4921.89
Vi 11 0.0028 20.26 7184.40 33 0.2464 1090.14 4423.57
/ 12 0.0034 27.62 8051.02 34 0.2988 1101.59 3686.45
4 13 0.0043 38.61 9064.08 35 0.3642 1113.03 3056.25
1005V 14 0.0052 52.78 10188.80 36 0.4633 1125.56 2429.70
15 0.0063 72.05 11364.35 37 0.5700 1135.91 1992.75
16 0.0078 98.34 12655.86 38 0.6703 1144.08 1706.79
A 17 0.0100 141.38 14137.60 39 0.8372 1154.43 1378.97
)4 18 0.0116 182.24 15682,96 40 1.0008 1162.60 1161.69
// 19 0.0142 246.52 17348.49
10 v —A4 20 0.0174 333.42 19150.95
7 21 0.0214 438.02 20496.91
ya 22 0.0261 548.07 21006.86
7
GRAPH POINTS
POINT CUR(A) VTG(V) 2(OHM) POINT CUR(A) VTG(V) Z(OHM)
iy 1 0.0010 3.36 3360.00 12 0.2000 1075.99 5379.95
001 A 01 A 0.1 A 1.0A 10a |2 0.0020 11.34 5670.00 13 0.4000 1117.56 2793.90
3 0.0040 35.17 8792.50 14 0.5000 1129.12 2258.24
4 0.0050 50.00 10000.00 15 0.8000 1152.12 1440.15
5 0.0080 102.77 12846.25 16 1.0000 1162.56 1162.56
6 0.0100 141,38 14138.00
7 0.0200 401.83 20091.50
8 0.0400 754.28 18857.00
9 0.0500 835.54 16710.80
10 0.0800 959.42 11992.75
11 0.1000 1001.71 10017.10
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA B CUON 2.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:16:21 MODEL: TEST NOTES:
COMPANY : NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 38.5KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 764.48 Vkp[Volts]: 570.36 Vkp[Volts]: 901.12 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0368 Ikp[Amps]: 0.0250 Ikp[Amps]: 0.0538
CT DATA POINTS
10000 v i axsliation FEai POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0004 0.50 1305.26 23 0.0323 708.78 21923.45
2 0.0005 0.69 1443.75 24 0.0401 805.76 20073.72
3 0.0006 1.11 1987.50 25 0.0481 870.05 18103.33
4 0.0007 1.75 2539.13 26 0.0604 935.97 15485.87
2000 V 5 0.0008 2.69 3208.33 27 0.0719 974.10 13546.13
6 0.0010 3.64 3571.57 28 0.0889 1010.60 11366.60
1000 V 7 0.0012 5.41 4366.13 29 0.1181 1043.84 8842.33
- 8 0.0015 7.66 5040.13 30 0.1328 1054.19 7940.55
,/ 9 0.0019 11.20 5958.51 31 0.2148 1085.79 5055.58
/ 10 0.0023 15.46 6780.26 32 0.2700 1098.86 4070.01
// 11 0.0028 22.37 7877.11 33 0.2968 1103.77 3719.01
4 12 0.0035 31.02 8913.79 34 0.3634 1114.66 3067.56
f 13 0.0044 44.95 10168.78 35 0.4661 1127.19 2418.40
A00:y: : 14 0.0052 57.82 11161.58 36 0.5729 1137.00 1984.74
15 0.0063 78.45 12373.97 37 0.6671 1144.63 1715.93
16 0.0077 107.73 13973.28 38 0.8384 1155.52 1378.26
17 0.0095 145.73 15356.59 39 1.0333 1165.33 1127.80
l/ 18 0.0116 194.49 16810.20
// 19 0.0143 272.13 19083.31
10V A 20 0.0174 363.93 20903.27
j 21 0.0215 478.88 22304.56
/ 22 0.0262 597.65 22776.14
GRAPH POINTS
POINT CUR(A) VTG(V) 2 (OHM) POINT CUR(A) VTG(V) Z(OHM)
TET 1 0.0010 3.54 3540.00 12 0.2000 1080.10 5400.50
001 A 01 A 0.1 A 1.0 A w0a |2 0.0020 12.48 6240.00 13 0.4000 1119.14 2797.85
3 0.0040 38.72 9680.00 14 0.5000 1130.31 2260.62
4 0.0050 54.77 10954.00 15 0.8000 1153.08 1441.35
5 0.0080 113.93 14241.25 16 1.0000 1163.65 1163.65
6 0.0100 157.68 15768.00
4 0.0200 437.27 21863.50
8 0.0400 804.01 20100.25
9 0.0500 880.40 17608.00
10 0.0B00 991.48 12393.50
11 0.1000 1023.27 10232.70
£ 000 Software Version: 3,0 05-1564/2025
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Vanguard Instruments Company, Inc.

www.vanguard-instruments.com

FILENAME: PHA C CUON 2.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:30:56 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 38.5KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°

Vkp[Volts]: 766.36

Vkp[Volts]: 591.36

Vkp [Volts]: 890.44

M-RATIO: N/A

Ex I[Amps]: 0.000

In Phase

Ikp[Amps]: 0.0338 Ikp[Amps]: 0.0250 Ikp[Amps]: 0.0488
CT DATA POINTS
S o el Wik POINT CUR(A) VTIG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0003 0.32 1022.58 23 0.0264 628.15 23757.72
2 0.0004 0.52 1368.42 24 0.0321 732.21 22831.65
3 0.0005 0.78 1693.48 25 0.0395 822.65 20810.73
4 0.0006 1.27 2273.21 26 0.0484 888.57 18351.28
2000 Vv 5 0.0007 1.83 2655.07 27 0.0594 939.78 15826.54
6 0.0008 2.85 3394.05 28 0.0722 977.37 13533.25
1000 v T 0.0011 4.02 3755.14 29 0.0919 1012.24 11019.36
8 0.0012 5.72 4612.90 30 0.1116 1034.03 9265.50
L 9 0.0015 7.97 5242.11 31 0.1401 1054.19 7523.47
7 10 0.0019 11.68 6212.23 32 0.1702 1068.90 6279.51
o 11 0.0023 16.31 7060.61 33 0.2209 1084.70 4911.24
g 12 0.0028 23.15 8152.82 34 0.2444 1090.69 4462.54
/ 13 0.0034 31.02 9043.73 35 0.3033 1102.67 3635.83
00 & 14 0.0043 45.15 10475.64 36 0.3646 1113.03 3052.82
15 0.0054 63.81 11860.59 37 0.4661 1126.10 2416.06
16 0.0065 85.40 13138.00 38 0.5656 1135.36 2007.50
y 17 0.0077 110.46 14326.59 39 0.6939 1145.17 1650.46
/ 18 0.0095 153.91 16132.70 40 0.8291 1153.89 1391.82
/ 19 0.0116 207.30 17916.68 41 1.0272 1163.69 1132.90
10 v |/ 20 0.0142 282.21 19929.80
T 21 0.0174 379.73 21873.62
” 22 0.0213 495.77 23319.29
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
17 1 0.0010 3.66 3660.00 12 0.2000 1078.19 5390.95
001 A 01 A 0.1 A % wa |2 0.0020 12.97 6485.00 13 0.4000 1117.59 2793.97
3 0.0040 40.18 10045.00 14 0.5000 1129.26 2258.52
4 0.0050 57.19 11438.00 15 0.8000 1152.01 1440.01
5 0.0080 117.32 14665.00 16 1.0000 1162.35 1162.35
6 0.0100 166.03 16603.00
7 0.0200 458.29 22914.50
8 0.0400 B826.14 20653.50
9 0.0500 895.94 17918.80
10 0.0800 991.18 12389.75
11 0.1000 1021.22 10212.20
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NPCETC.CA/QT.03/BM.02

CONG TY TNHH MTV THI NGHIEM PIEN MIEN BAC
NORTHERN ELECTRICAL TESTING ONE MEMBER

EVNAPC COMPANY LIMITED sgseeTIoTs
ETC Dia chi (add): 465 Nguyn Van Linh - Phuong Phiic Loi - TP. Ha Ngi PR
Dién thoai (Tel): 024.38759 361  Fax: 024.38759080
Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM MAY BIEN DONG LAP SAN
(Measurement and testing certificate of current transformer)
S6: 06-1564/2025/ NPCETC-CA

Tén du an(Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV truéc khi stra chira thude
Hang muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Dién luc
Ninh Binh cho Céng ty Dién luc Thai Nguyén quén 1y, sir dung dé lip dat TBA 110kV Thanh
Binh phuc vu du an "Dudng ddy va TBA Thanh Binh, tinh Béc Kan"

Vi tri 18p dat(Site): /

Tén thiét bi (Mode)): TI lap sin phia 23kV MBA T1 Hang san xuit (Manufacturer): |
Kiéu may (Type): / Pién 4p dinh mirc (Rated voltage)(kV):
Codng suét (Burden)(VA): 30-30; pha N: 30 Nim san xuat (Year of manufacture): /

Ti s6 bién (Ratio)(A/A): 600-700-1000/1/1; pha N: 600-700-1000/1

Noi thuc hi€n(Location test): Kho trong tram 110kV Phuc Son

Tinh trang(State): Thi nghiém trudc sira chira

Ngay thuc hién(Test date): 05/12/2025 | Diéu kién méi truong(d.condition): t = 25 °C, Rh = 60 %

Cac hang muc da thir nghiém/thi nghi€ém (Tested functions):

1. Kiém tra bén ngoai (General inspection):
2. Do dién tro cach dién (Insulation resistance measurement) *)
3. Pac tinh tir hoa (Excitation curve): (*)
4. Kiém tra ky hiéu dau cuc tinh cac pha (Verification of terminal markings) (*)
5. Ty sb bién (Ratio) I;/T; *)
6. Dién tré mdt chidu (DC winding resistance): *)
7. Thir nghiém/thi nghiém dién thé xoay chiéu ting cao tin s cong nghiép ™
(Power frequency withstand voltage)

Phuong phéap tl}ﬁ’(Tesring method): IEC 61869-1, IEC 61869-2, QCVN QTDP-5:2009/BCT, ti€u chuén
cia nha san xuat.

KET LUAN (Conclusion): Cac hang muc da thir nghiém/thi nghiém dat yéu cau ky thuat.
(All tests have been performed completely according to test standard and pass)

Ha Ngi, ngay 10 thdang 12 nam 2025

KT.GIAM POC
Ngwoi thue hién P.Truéng phong PHO GIAM POC
(Testers) (Vice of department) ice of Director)
)
Vi Tién Diing !
D4 Vin Son /
a ¢ ONG CONG
Nguyen Quy Anh *\ T g?eﬁ LTI :
Trinh Xuin Hoi

Cac muc (*) dugc VILAS céng nhan (The items (*) have been accredited by VILAS) Page 1 of 4
06-1564/2025




NPCETC.CA/QT.03/BM.02

KET QUA THU NGHIEM/THI NGHIEM
(TESTING RESULTS)
1. Kiém tra bén ngoai (General inspection): TI bi thim dau mat bich

2. Po dién tré’ cach dién & t = 25 °C (Insulation resistance measurement) (*): (MQ)

Dién tré cach dién
Pha Cudn day (Insulation resistance)
(Phase) (Windings) Trudce khi thir cao ap | Sau khi thir cao ap
(Before HYV test) (After HV test)
Thir 1 - Th 2, thit 3 + Vo ~1000 /
(1st Secondary Winding - 2nd , 3rd Sec+ Earth)
Thir2 - Thi 1, thd 3 + Vo
A (2nd Secondary Winding — Ist, 3rd Sec+Earth) =100 4
Thir 3 - Thi 1, thi 2 + Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)
Thir 1 - Thir 2, thi 3 + Vo >1000 /
(1st Secondary Winding - 2nd , 3rd Sec+ Earth)
Thir2 -Tht 1, tht 3 + Vo
? >
B (2nd Secondary Winding — Ist, 3rd Sec+Earth) 1000 /
Thir3-Thir 1, the 2+ Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)
Thir 1 - Thix 2, tht 3 + Vo >1000 /
(1st Secondary Winding - 2nd , 3rd Sec+ Earth)
Tha2-Tha 1, thd3 + Vo
c (2nd Secondary Winding — Ist, 3rd Sec+Earth) >1000 /
Tha3-Tha 1, thir2 + Vo / .
(2nd Secondary Winding — Ist, 2nd Sec+Earth)
Thi 1 - Tht 2, thit 3 + Vo ~1000 /
(1st Secondary Winding - 2nd , 3rd Sec+ Earth)
N Thia2-Tha 1, thi3+Vo / /
(2nd Secondary Winding — Ist, 3rd Sec+Earth)
Thir 3 - Thir 1, thad 2 + Vo / /
(2nd Secondary Winding — Ist, 2nd Sec+Earth)

Ghi chii (Note): - Cuén day thit cdp: Pién dp do dién tré cach dién: Utest = 500 VDC, Mirc danh gia
dién tro cach dién cudn day >2MSQ (theo diéu 29 QCVN QTDP-5: 2009/BCT)

3. Dic tinh tir hoa (Excitation curve) (¥):  Dat(yes) Khong datvo) O
4. Kiém tra ky hiéu dau cue tinh cac pha (Verification of terminal markings) (*):
Ky hiéu cuc tinh cudn so cip: +(A,B,C);N- ; thir cdp +S1; (S2;S3;84)-

Pha N: Cudn so cap: +N;(A,B,C)- ; thir cip: +S1; (S2;S3:S4)-

Cac muc (*) duge VILAS cong nhan (The items (*) have been accredited by VILAS) Page 2 of 4
06-1564/2025




5. Ty s0 bién (Ratio) (*)I./Ic (A/A)

NPCETC.CA/QT.03/BM.02

‘ Ty 0
Pha Céc dau day (Ratio)
(Phase) (Windings) Cudn thir 1 Cuén thir 2 Cudn thir 3
(15 secondary) (2" secondary) (3" secondary)
S182 599.45 599.11 /
A S183 699.05 698.86 /
S1s4 999.25 999.02 /
S182 599.15 599.66 /
B S1S3 699.50 699.35 /
S184 1000.0 999.19 /
S182 599.77 599.88 /
¢ S1S3 699.30 700.04 /
S1S4 999.90 999.87 /
S1S2 598.84 / /
N S183 699.74 / /
S1s4 999.53 / /
6. Pién tré mot chiéu & t = 25 °C (DC winding resistance at the 1) (*) (2):
Cudn day Pha A Pha B Pha C Pha N
(Windings) (Phase A) (Phase B) (Phase C) (Phase N)
15182 2.855 2.787 2.930 3.093
15183 3.343 3.698 3.574 3.614
1S184 4.832 4.831 4.939 5.229
25182 3.265 3.100 3.092 /
25183 3.636 3.626 3.616 /
25184 5.257 5.242 5.167 /

Cac muc (*) dwoc VILAS cong nhan (The items (*) have been accredited by VILAS) Page 3 of 4
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NPCETC.CA/QT.03/BM.02

7. Thir nghiém/thi nghiém dién thé xoay chiéu ting cao tan so cong nghiép (Power

frequency withstand voltage) (*)

Heé s6 hiéu chinh khi hau (armospheric correction factors): Kt=
THIET BI THU NGHIEM/THI NGHIEM (Testing instruments):

Thiét bi do dién tr& cach dién (Insulation resistance tester) 3125A

May do ty s bién va cuc tinh (Ratio & Polarity check) EZCT-2000C
May do dién tré 1 chiéu (Winding resistance tester) EZCT-2000C
Hop b do ludng (Multimeter tester) EZCT-2000C

NO: 8397468
NO: TTR211080
NO: TTR211080

NO: TTR211080

Cdc muc (*) dge VILAS céng nhin (The items (*) have been accredited by VILAS) Page 4 of 4
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA A CUON 1.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:42:33 MODEL: TEST NOTES:

COMPANY: NPCETC SN: ) KNEE TYPE: IEC 10/50

STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz

CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 410.76 Vkp[Volts]: 329.08 Vkp[Volts]: 476.08 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0174 Ikp[Amps]: 0.0132 Ikp[Amps]: 0.0248

CT DATA POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)

10000 Vv CT Excitation Plot
1 0.0003 0.33 1332.00 23 0.0217 456.54 21019.43
2 0.0003 0.47 1525.81 24 0.0262 483.78 18436.81
3 0.0004 0.83 2171.05 25 0.0325 511.02 15733.44
4 0.0005 1.23 2680.43 26 0.0418 537.72 12857.91
2000 v 5 0.0006 1.91 3405.36 27 0.0524 556.79 10631.77
6 0.0007 3.09 4475.36 28 0.0600 566.05 9427.83
1000 v 7 0.0008 4.05 4823.81 29 0.0725 576.40 7953.61
8 0.0010 5.52 5303.85 30 0.0886 586.75 6621.71
= 9 0.0012 8.21 6617.74 31 0.1080 594.92 5508.54
7 10 0.0015 11.95 7863.16 32 0.1334 602.55 4516.18
4 11 0.0019 16.55 8802.13 33 0.1705 610.18 3578.33
12 0.0023 23.09 9865.81 34 0.2075 616.17 2969.92
/’ 13 0.0028 31.67 11229.43 35 0.2582 622.71 2411.53
400 ¥ 7 14 0.0035 45.42 12978.00 36 0.2988 627.07 2098.47
15 0.0044 64.15 14679.63 37 0.3743 634.15 1694.09
7 16 0.0052 85.81 16406.50 38 0.4494 638.51 1420.67
P 17 0.0063 115.77 18260.25 39 0.5664 644.50 1137.95
Vi 18 0.0078 160.17 20614.03 40 0.6675 649.40 972.95
// 19 0.0095 216.83 22848.26 41 0.8364 655.39 783.63
T By 20 0.0116 285.48 24567.56 42 1.0207 660.30 646.92
7 21 0.0144 357.93 24925.77
/ 22 0.0177 416.77 23533.15
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
— 1 0.0010 5.22 5220.00 12 0.2000 614.96 3074.80
.001 A 01 A 0.1 A 1.0 A 10 A 2 0.0020 18.26 9130.00 13 0.4000 635.64 1589.10
3 0.0040 56.19 14047.50 14 0.5000 641.10 1282.20
4 0.0050 B80.02 16004.00 15 0.8000 654.11 817.64
5 0.0080 167.76 20970.00 16 1.0000 659.75 659.75
6 0.0100 233.24 23324.00
7 0.0200 439.48 21974.00
8 0.0400 532.51 13312.75
9 0.0500 552.50 11050.00
10 0.0800 581.23 7265.38
11 0.1000 591.55 5915.50
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA B CUON 1l.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:50:17 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°

Vkp[Volts]: 408.60

Vkp[Volts]: 320.52

Vkp[Volts]: 482.04

M-RATIO: N/A

Ex I[Amps]: 0.000

In Phase

Ikp[Amps]: 0.0174

Ikp[Amps]: 0.0130

Ikp[Amps]: 0.0266

CT DATA POINTS

6t N POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0003 0.32 1260.00 23 0.0217 451.64 20841.67
2 0.0003 0.40 1196.97 24 0.0271 483.78 17884.73
3 0.0004 0.80 2092.11 25 0.0336 510.48 15215.44
4 0.0005 1.27 2767.39 26 0.0398 529.00 13278.14
2000 v 5 0.0006 2.00 3444.83 27 0.0490 549.16 11214.17
6 0.0007 3.01 4362.32 28 0.0613 566.59 9241.43
1000 v 7 0.0008 4.12 4904.76 29 0.0725 576.94 7955.64
8 0.0010 5.69 5574.51 30 0.0978 592.20 6058.29
= 9 0.0012 B8.41 6782.26 31 0.1083 596.01 5503.33
7 10 0.0015 11.75 7728.29 32 0.1369 604.73 4416.65
4 11 0.0019 16.45 B8747.87 33 0.1694 612.36 3615.91
12 0.0023 22.64 9931.14 34 0.2083 618.35 2968.83
,’ 13 0.0028 31.33 11108.51 35 0.2432 622.71 2560.57
100y 14 0.0035 45.42 12978.00 36 0.2972 628.70 2115.48
ri 15 0.0042 59.59  14153.92 37 0.3756 635.78 1692.94
7 16 0.0052 B84.72 16198.09 38 0.4563 640.69 1403.96
A 17 0.0065 118.49 18371.16 39 0.5595 646.13 1154.90
/ 18 0.0078 157.45 20263.45 40 0.7024 652.67 929.23
// 19 0.0095 214.38 22589.99 41 0.8372 657.57 785.47
i Wl 20 0.0117 283.84 24322.28 42 1.0264 661.93 644.93
7 21 0.0143 353.03 24670.16
22 0.0175 408.60 23402.06
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
i w 1 0.0010 5.51 5510.00 12 0.2000 617.07 3085.35
.001 A 01 A 0.1 A 1.0 A 10a |2 0.0020 18.31 9155.00 13 0.4000 637.27 1593.17
3 0.0040 55.40 13850.00 14 0.5000 642.99 1285.98
4 0.0050 79.06 15812.00 15 0.8000 656.22 820.27
5 0.0080 165.08 20635.00 16 1.0000 661.33 661.33
6 0.0100 230.63 23063.00
7 0.0200 434.55 21727.50
8 0.0400 529.36 13234.00
9 0.0500 550.61 11012.20
10 0.0800 581.46 7268.25
11 0.1000 593.01 5930.10

2000 Software Version: 3.0
anguard-instruments.com
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Vanguard Instruments Company, Inc.

www.vanguard-instruments.com

FILENAME: PHA C CUON 1.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:58:24 MODEL: TEST NOTES:
COMPANY : NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 441.00 Vkp[Volts]: 371.44 Vkp[Volts]: 482.36 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0164 Ikp[Amps]: 0.0132 Ikp[Amps]: 0.0198
CT DATA POINTS
—— T Excitation Plot POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0003 0.34 1352.00 23 0.0222 503.40 22644.85
2 0.0003 0.61 1967.74 24 0.0267 524.64 19649.51
3 0.0004 1.03 2710.53 25 0.0334 544.80 16291.87
4 0.0005 1.73 3750.00 26 0.0437 563.87 12903.16
2000 V 5 0.0006 2.79 4991.07 27 0.0519 573.67 11059.84
6 0.0007 3.34 4836.23 28 0.0587 579.67 9871.71
1000 v 7 0.0008 5.38 6404.76 29 0.0731 588.93 8058.69
8 0.0010 7.80 7644.12 30 0.0933 598.19 6412.84
i 9 0.0012 11.41 9199.19 31 0.1182 605.82 5125.36
yd 10 0.0015 15.66 10304.61 32 0.1521 613.99 4036.75
0 11 0.0019 22.00 11700.00 33 0.1724 617.26 3580.38
12 0.0023 29.83 13082.46 34 0.2111 622.16 2946.96
Y 13 0.0030 45.49 15214.38 35 0.2469 626.52 2538.06
108 ¥ 7 14 0.0036 58.50 16478.31 36 0.3073 632.51 2058.02
/ 15 0.0043 77.91 18287.79 37 0.3662 636.87 1739.09
A 16 0.0052 104.60 20000.38 38 0.4600 642.86 1397.53
/ 17 0.0064 141.38 22090.00 39 0.5664 648.31 1144.68
/ 18 0.0079 192.04 24401.78 40 0.6727 652.67 970.17
// 19 0.0094 250.34 26518.64 41 0.8433 658.12 780.44
10 v 20 0.0116 327.43 28177.71 42 1.0317 663.02 642.68
21 0.0144 408.60 28454.04
22 0.0175 462.54 26415.48
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)
iv 1 0.0010 7.53 7530.00 12 0.2000 620.76 3103.80
.001 A 01 A 0.1 A 1.0 A 10A | 2 0.0020 24.35 12175.00 13 0.4000 639.03 1597.57
3 0.0040 70.80 17700.00 14 0.5000 644.91 1289.82
4 0.0050 98.28 19656.00 15 0.8000 656.74 820.92
5 0.0080 196.88 24610.00 16 1.0000 662.20 662.20
6 0.0100 270.15 27015.00
7 0.0200 484.11 24205.50
8 0.0400 556.99 13924.75
9 0.0500 571.43 11428.60
10 0.0800 592.11 7401.38
11 0.1000 600.25 6002.50

2000 Software Version: 3.0
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA A CUON 2.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:46:35 MODEL: TEST NOTES:

COMPANY : NPCETC SN: KNEE TYPE: IEC 10/50

STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz

CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 792.60 Vkp[Volts]: 627.56 Vkp[Volts]: 910.88 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0216 Ikp[Amps]: 0.0162 Ikp[Amps]: 0.0296

CT DATA POINTS

— T —— POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)

1 0.0003 0.44 1744.00 23 0.0214 788.87 36828.66
2 0.0003 0.70 2274.19 24 0.0269 880.94 32809.76
3 0.0004 1.23 3231.58 25 0.0319 934.33 29271.05
4 0.0005 1.99 4319.57 26 0.0400 988.27 24681.99
2000 v 5 0.0006 3.14 5608.93 27 0.0502 1026.40 20450.35
6 0.0007 4.22 6118.84 28 0.0609 1049.83 17252.75
1000 v 7 0.0009 5.99 6968.60 29 0.0792 1073.80 13554.67
= 8 0.0010 8.55 8379.41 30 0.0894 1083.06 12118.85
7 9 0.0012 12.36 9967.74 31 0.1205 1103.22 9153.07
4 10 0.0015 17.30 11379.61 32 0.1399 1111.39 7943.05
11 0.0019 24.52 13040.43 33 0.2144 1133.18 5286.11
12 0.0024 38.88 15936.48 34 0.2436 1139.72 4678.66
}/ 13 0.0029 51.62 17557.82 35 0.3025 1150.07 3802.27
100 v 14 0.0036 72.46 20410.70 36 0.3711 1160.42 3127.15
vl 15 0.0042 91.12 21643.23 37 0.4718 1172.41 2485.13
7 16 0.0052 125.17 24163.71 38 0.5708 1182.22 2071.01
/ 17 0.0064 169.71 26516.41 39 0.6760 1189.30 1759.34
Vi 18 0.0078 234.81 30219.95 40 0.8408 1199.11 1426.10
// 19 0.0095 320.34 33755.74 41 1.0390 1208.91 1163.59
is 20 0.0116 428.21 37010.63
21 0.0142 548.61 38743.93
22 0.0175 678.82 38878.64
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2Z(OHM)
- 1 0.0010 8.23 8230.00 12 0.2000 1128.98 5644.90
.001 A 01 A 0.1 A 1.0 A 1A |2 0.0020 27.59 13795.00 13 0.4000 1163.86 2909.65
3 0.0040 85.19 21297.50 14 0.5000 1175.21 2350.42
4 0.0050 118.84 23768.00 15 0.8000 1196.67 1495.84
5 0.0080 246.27 30783.75 16 1.0000 1206.98 1206.98
6 0.0100 346.77 34677.00
7 0.0200 749.36 37468.00
8 0.0400 988.00 24700.00
9 0.0500 1025.68 20513.60
10 0.0800 1074.52 13431.50
11 0.1000 1089.94 10899.40
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA B CUON 2.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:53:46 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 776.48 Vkp[Volts]: 615.92 Vkp[Volts]: 893.72 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0216 Ikp[Amps]: 0.0162 Ikp[Amps]: 0.0302
CT DATA POINTS
10000 v eraniteatdon pist POINT CUR(A) VTG(V) 2 (OHM) POINT CUR(A) VIG(V) Z(OHM)
1 0.0003 0.52 2068.00 23 0.0216 775.80 35966.39
2 0.0003 0.83 2661.29 24 0.0262 851.52 32513.25
3 0.0004 1.44 3500.00 25 0.0329 920.71 27993.68
4 0.0005 2.12 4600.00 26 0.0409 971.38 23779.14
2000 V 5 0.0006 3.32 5933.93 27 0.0512 1012.24 19766.41
6 0.0007 4.43 6415.94 28 0.0604 1035.12 17126.41
1000 Vv 7 0.0008 6.40 7620.24 29 0.0752 1059.09 14091.15
A= 8 0.0010 8.75 8579.41 30 0.0971 1080.88 11132.79
// 9 0.0012 12.84 10352.42 31 0.1119 1091.23 9756.23
4 10 0.0015 17.50 11514.47 32 0.1488 1108.67 7453.23
11 0.0019 24.75 13167.02 33 0.1653 1114.66 6743.67
¥ 12 0.0024 39.23 16076.23 34 0.2209 1128.83 5111.05
1/ 13 0.0029 51.96 17673.47 35 0.2501 1135.36 4539.64
100 v v 14 0.0035 65.17 18890.43 36 0.3147 1146.26 3642.97
¥4 15 0.0043 91.80 21549.06 37 0.3800 1156.07 3042.12
7 16 0.0052 122.99 23743.05 38 0.4511 1164.78 2582.26
/ 17 0.0063 163.99 26070.75 39 0.5501 1174.04 2134.12
/ 18 0.0078 229.63 29364.83 40 0.6861 1184.39 1726.17
//' 19 0.0095 312.17 32894.63 41 0.8295 1193.66 1439.08
0V 20 0.0116 418.41 36007.40 42 1.0235 1202.92 1175.26
21 0.0143 545.89 38147.45
22 0.0176 670.10 38160.82
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
§ & 1 0.0010 8.49 8490.00 12 0.2000 1123.52 5617.60
.001 A .01 A 0.1 A 1.0 A 10a |2 0.0020 27.85 13925.00 13 0.4000 1158.52 2896.30
3 0.0040 83.25 20812.50 14 0.5000 1169.36 2338.72
4 0.0050 116.88 23376.00 15 0.8000 1191.75 1489.69
5 0.0080 238.55 29818.75 16 1.0000 1201.80 1201.80
6 0.0100 337.56 33756.00
7 0.0200 734.37 36718.50
8 0.0400 965.96 24149.00
9 0.0500 1007.46 20149.20
10 0.0800 1063.91 13298.88
11 0.1000 1082.92 10829.20
06-1564/2025




Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA C CUON 2.test MFR: TEST # 1: X1-X4
DATE: 12/05/25 11:01:49 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 798.64 Vkp[Volts]: 634.12 Vkp[Volts]: 909.56 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0214 Ikp[Amps]: 0.0160 Ikp[Amps]: 0.0286
CT DATA POINTS
— o7 Excitation Plot POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0003 0.54 2168.00 23 0.0217 811.75 37373.48
2 0.0003 0.88 2829.03 24 0.0269 893.47 33214.57
3 0.0004 1.46 3850.00 25 0.0325 946.32 29135.41
4 0.0005 2.29 4982.61 26 0.0392 986.09 25168.15
2000 Vv 5 0.0006 3.29 5883.93 27 0.0494 1023.13 20719.60
6 0.0007 4.56 6613.04 28 0.0600 1047.65 17463.74
1000 v 7 0.0008 6.50 7742.86 29 0.0777 1070.53 13768.90
A 8 0.0010 9.19 9013.73 30 0.0879 1080.34 12290.53
-/ 9 0.0012 13.04 10516.94 31 0.1196 1100.50 9199.93
r 10 0.0015 18.49 12163.82 32 0.1394 1109.21 7956.48
11 0.0019 25.88 13764.89 33 0.2160 1130.46 5233.85
12 0.0024 38.88 16269.87 34 0.2456 1136.45 4626.69
// 13 0.0028 51.48 18128.17 35 0.3049 1147.35 3762.91
100:¥ 14 0.0036 72.46 20410.70 36 0.3743 1157.15 3091.27
" 15 0.0044 98.61 22564.99 37 0.4738 1168.05 2465.28
7 16 0.0052 129.66 24791.97 38 0.5716 1176.77 2058.55
17 0.0065 177.88 27577.83 39 0.6727 1184.39 1760.55
/| 18 0.0078 237.53 30570.53 40 0.8408 1194.75 1420.91
// 19 0.0095 324.70 34035.74 41 1.0036 1202.37 1198.03
T, 20 0.0116 434.21 37528.61
21 0.0142 560.60 39590.32
22 0.0174 691.35 39824.37
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) 2 (OHM)
iy 1 0.0010 8.90 8900.00 12 0.2000 1126.02 5630.10
001 A i & 04K 1.6 oA |2 0.0020 28.94 14470.00 13 0.4000 1159.97 2899.92
3 0.0040 86.82 21705.00 14 0.5000 1170.39 2340.78
4 0.0050 121.37 24274.00 15 0.8000 1192.23 1490.29
5 0.0080 248.87 31108.75 16 1.0000 1202.21 1202.21
6 0.0100 349.56 34956.00
7 0.0200 764.32 38216.00
8 0.0400 989.05 24726.25
9 0.0500 1024.56 20491.20
10 0.0800 1072.71 13408.88
11 0.1000 1088.02 10880.20
AT 1000 Software Version: 3.0 06-1564/2025
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Vanguard Instruments Company, Inc.
www.vanguard-instruments.com

FILENAME: PHA N. test MFR: TEST # 1: X1-X4
DATE: 12/05/25 10:36:38 MODEL: TEST NOTES:
COMPANY: NPCETC SN: KNEE TYPE: IEC 10/50
STATION: 110KV NHO QUAN OPERATOR: ANH FREQUENCY: 50 Hz
CIRCUIT: TI CS PHIA 23KV COMMENTS :
IEEE 30 IEEE 45 IEC 10/50 NP-RATIO: 0/0.0 Ex V[Volts]: 0.000 Phase Angle:0.00°
Vkp[Volts]: 744.08 Vkp[Volts]: 591.96 Vkp[Volts]: 915.12 M-RATIO: N/A Ex I[Amps]: 0.000 In Phase
Ikp[Amps]: 0.0218 Ikp[Amps]: 0.0164 Ikp[Amps]: 0.0360
CT DATA POINTS
o O —— POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1 0.0003 0.45 1788.00 23 0.0215 733.85 34180.07
2 0.0003 0.59 1909.68 24 0.0270 825.37 30626.05
3 0.0004 1.23 3239.47 25 0.0332 892.93 26903.50
4 0.0005 1.88 3676.47 26 0.0400 944.14 23579.87
2000 v 5 0.0006 3.09 5516.07 27 0.0510 998.62 19580.75
6 0.0007 4.09 5921.74 28 0.0588 1023.68 17403.59
1000 V 7 0.0008 5.82 6932.14 29 0.0767 1059.09 13811.83
2 8 0.0010 8.31 8145.10 30 0.0965 1080.34 11197.53
/’ 9 0.0012 12.05 9720.97 31 0.1103 1091.78 9895.58
4 10 0.0015 16.34 10752.63 32 0.1441 1110.30 7706.15
Vi 11 0.0019 24.00 12634.21 33 0.1619 1115.75 6892.03
y 12 0.0023 31.87 13978.51 34 0.2156 1130.46 5243.56
7 13 0.0029 46.79 16188.58 35 0.2509 1138.09 4535.84
100 ¥ d 14 0.0035 60.41 17508.70 36 0.3061 1148.44 3751.59
7 15 0.0043 B86.62 20098.14 37 0.3747 1158.25 3090.80
16 0.0052 117.00 22370.17 38 0.4458 1166.96 2617.74
/' 17 0.0064 157.18 24558.59 39 0.5769 1179.49 2044.43
/] 18 0.0077 210.29 27275.36 40 0.6792 1186.57 1746.91
// 19 0.0095 287.65 30311.28 41 0.8457 1196.93 1415.31
10 v ly 20 0.0116 386.81 33431.98 42 1.0093 1204.55 1193.43
21 0.0142 502.85 35512.01
22 0.0174 628.70 36215.38
GRAPH POINTS
POINT CUR(A) VTG(V) Z(OHM) POINT CUR(A) VTG(V) Z(OHM)
1w 1 0.0010 8.03 8030.00 12 0.2000 1126.20 5631.00
.001 A .01 A 0.1 A 1.0 A 1wa |2 0.0020 26.07 13035.00 13 0.4000 1161.35 2903.37
3 0.0040 77.19 19297.50 14 0.5000 1172.14 2344.28
4 0.0050 109.40 21880.00 15 0.8000 1194.08 1492.60
5 0.0080 222.90 27862.50 16 1.0000 1204.12 1204.12
6 0.0100 311.95 31195.00
7 0.0200 696.20 34810.00
8 0.0400 943.83 23595.75
9 0.0500 993.66 19873.20
10 0.0800 1062.66 13283.25
11 0.1000 1083.25 10832.50
2000 Software Version: 3.0 06-1564/2025
inguard-instruments.com




NPCETC.CA/QT.13/BM.02

CONG TY TNHH MTV THi NGHIEM PIEN MIEN BAC C

EVNNPC NORTHERN ELECTRICAL TESTING ONE MEMBER
@ =y COMPANY LIMITED rsgsooT: S REETISATE
Pia chi (addr): 465 Nguyén Van Linh - Phuong Phiic Loi - TP. HANGi g SN
Dién thoai (Tel): 024.38759 361  Fax: 024.38759080
Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THiI NGHIEM PONG CO PIEN
(Test report of electric motor)
S$6: 07-1564/2025 /NPCETC-CA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi stra chira thude
Hang muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Dién luc
Ninh Binh cho Céng ty Pién lwc Thai Nguyén quan 1y, sir dung dé lép dat TBA 110kV Thanh
Binh phuc vu du an "Pudng day va TBA Thanh Binh, tinh Bic Kan"

Vi tri lap dit (Site): /

Tén thiét bi (Model): Pong co quat mat MBA T1 | Nam san xut (Year of Manufacture): /

Hang san xuét (Manufacturer): / Kiéu may (Type): /
Cong suét danh dinh (Rated power) (KW): /
Dién ap danh dinh (Rated voitage) (kV): / Dong dién danh dinh (Rated current)(A): /

Noi thuce hién (Location test): Kho trong tram 110kV Phic Son

Tinh trang (State): Thi nghiém truéce sira chira Ngay thuc hién (Test date): 05/12/2025

Diéu kién méi trudng (Ambient condition): t=25°C ,Rh=60%

Cac hang muc da thwce hién/thi nghiém (Tested functions):

1. Kiém tra bén ngoai (General inspection):

2. Do dién trd cach dién (Insulation resistance)

Phuong phép thir (Testing method): IEC60034-1, QCVN QTD-5:2009/BCT, tiéu chuan clia nha san xuit

KET LUAN (Conclusion):
- Dién tr& cach dién dong co quat s6 1, 3, 6 thip hon 2MQ, khong dat yéu cau k thuat.
- C4c hang muc d thi nghiém khac dat yéu ciu ky thuit.

Ha Ngi, ngay 10 thang 12 nam 2025
KT.GIAM POC
Ngudi thire hién P.Truéng phong PHO GIAM POC
(Testers) (Vice of department) Lice of Director)

Vii Tién Diing
DG Van Son
Nguyén Quy Anh

*\ TONG CONG T
Trinh Xuan Hoi

DIEN Luc

Page 1 of 2
07-1564/2025




NPCETC.CA/QT.13/BM.02
KET QUA THU NGHIEM/THI NGHIEM
(TESTING RESULTS)

1. Kiém tra bén ngoai (General Inspection): Binh thudng

2.Do dién tré cach dién & t°= 25 °C, Utest=1000VDC (Insulation resistance at the temprature

= 25°C, , Utest=1000VDC)

STT S6 ché tao Péi tuong thir Pién tr& cach dién MQ) | 5p: pa
(Numbers) | (Series number) (Object test) (Insulation resistance) '
] / A+B+C - Ground 0.2 f?‘;d"é"l
2 / A+B+C - Ground >2000 Eﬁ‘g/l";‘;
3 / A+B+C - Ground 0.2 f;‘h‘d";‘;
4 / A+B+C - Ground >2000 fi”f‘l\‘d";z
5 / A+B+C - Ground >2000 f?‘;/{";‘;
6 / A+B+C - Ground 0.2 AD’;é‘hldvli%
THIET BI THU NGHIEM/THI NGHIEM (Testing instruments):
Megadmy( Insulation resistance tester) 3125A N2: 8397468
Page 2 of 2
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NPCETC.HOA/QT.01/BM.02

CONG TY TNHH MTV THI NGHIEM PIEN MIEN BAC C,
@ EVNNPC NORTHERN ELECTRICAL TESTING ONE MEMBER

ETC o COMPANY LIMITED _ | mgsooros
Dia chi (addr): 465 Nguyen Van Linh - Phudng Phic Loi - TP. HA N6i \__‘__/\,_/" an
Dién thoai (Tel): 024.38759 361 Fax: 024.38759080 ?%ﬂ /N
Web: http://etc.npc.com.vn Email: etc@npc.comvn | ™" o=

BIEN BAN THU NGHIEM/THI NGHIEM DAU CACH PIEN
. Testreport of insulating oil
S6: 08-1564/2025 / NPCETC-HOA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi sira chita thugc Hang
muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cong ty Pién luc Ninh
Binh cho Céng ty Dién luc Thai Nguyén quan 1y, sir dung dé ldp dat TBA 110kV Thanh Binh phuc
vu du an "Pudng diy va TBA Thanh Binh, tinh Bic Kan"

Vi tri lap dit (Site): Tram 110kV Nho Quan - Ninh Binh

Tén thiét bi (Model): MBA T1 S ché tao (Serial NY): 004333-07

Dién 4p dinh mirc (Rate of voltage)(k¥): 115/38.5/23 | Cong suat (Burden)®VA): 25000

Diém lay mau (Sampling point): Thing dau MBA Tén dau (Product name): Cach dién

Hang san Xuét (Manufacturer): EEMP Ifllglliéj 4 (el BUBT - 25000kY A ~
Ngay l'éiy méu (Date of sampling): 03/12/2025 Ngay thuc hién (Date of testing): 04/12/2025

Ngudi 1ay miu (Sampling person): Phan Duy Khénh, Nguyén Tién Diing

Diéu kién mdi tradng (dmbient condition). t= 24.1°C , w=62%

Cac hang muc da thir nghiém/thi nghiém (Zested Functions):

1) Tinh chit hoa hoc (Chemical properties)

2) Do céch dién (Breakdown voltage)

3) Tén thét Tgd & 90°C (Dielectric loss teS at 90°C)

4) Dién trd suat (Resistivity)

5) D6 on dinh 6xy hod (Oxidation stability)

6) Ham lugng am (Water content)

7) Tap chét co hoc (Particles content)

8) An mon luu huynh (Corosive sulfur)

O00Q008|-E

9) Surc cang bé mit (Interfacial tension)

KET LUAN (Conclusion): Cac hang muc da thir nghiém/thi nghiém dat yéu cau ki thuét

(All testes have been performed completely according to test standard and pass)

Ha Nji, ngay 09 thang 12 nam 2025

KT.GIAM POC
Nguoi thure hién Truéng phong PHO GIAM POC
(Testers) (Chief of department)
Cao Thuy Linh
Trinh Phuong Mai

Tran Khic Truong

Cac muc (*) duge VILAS cong nhan/ The items (*) have been accredited by VILAS

Page 1 of 3
08-1564/2025




NPCETC.HOA/QT.01/BM.02

KET QUA THU NGHIEM/THI NGHIEM (TESTING RESULTS)

HANG MUC PHAN TICH PONVI | PPTHU | KETQUA | TIEU KET LUAN
ITEMS UNIT METHOD RESULT CHUAN Pat | Khéng
Pass | dat/Fail
I/ Tinh chét héa hoc (Chemical properties)
1/ Ti trong & 20°C (Density at g/om? ISO / / O O
20°C) 3675-98
2/ Tri sb axit (Acid number)* mekom/g| ASTM 10050 | <025 | @ | O
D974-22
3/ Phan ung axit — bazo (Acid ASTM TT / O
base reaction) * mERCH D974-22
4/ Nhiét @6 chdp chay kin (Flash oC ASTM 146 >125 0
point PMCC)* D93-20
5/ Do nhét & 40°C (Viscosity at e ASTM / / 0 O
40°C) D445-24
6/ Mau séic va ngoai quan ASTM i / 0 0
(Colour and appearance) D1524-15
I/ B0 cach dién (Breakdown voltage)* kV I 78.4 255 O
60156-18
2 s 1IEC
11/ Tén thét Tg 90°C (Dielectric loss)* B | gl <o ) EEE L K4 B
T o IEC / / O O
IV/ Dién tr& suat (Resistivity) GQm | o047 0a
V/ D6 én dinh 6xy hoa (Oxidation GOST
stability) 981-75
+ Ham lugng can (Sludge content) % / / g O
+ Tri b axit (dcid number) mgKOH/g / J
3 A IEC 12.5 =75 O
VI/ Ham luong am (Water content)* ppm 60814-97 =
B : ISO / / O O
VII/ Tap chat co hoc (Particles content)* ISOCode 440621
VII/ An mon leu huynh (Corrosive Loai ASTM { / 0 0O
sulfur) ’ D1275-24
[X/ Strc cang bé mit (Interfacial tension) mN/m ng]rzlo / / O o

Page 2 of 3

Céac muc (*) duge VILAS cdng nhan/ The items (*) have been accredited by VILAS

08-1564/2025




3 . y NPCETC.HOA/QT.01/BM.02
THIET BI THU NGHIEM/THI NGHIEM (Testing instrument):

Thiét bi xac dinh tri s6 Axit va kiém (Determination of acid and base number): Chudn d6 véi chi thi méu
Ty trong ké (Hydrometer): /

Nhét ké (Viscometer): /

May chép chay (dutoflash): 23913

May do do cach dién (Oil test set): 1224

Céu do Tg8, dién trd suit (Test set Tgs): 2301752004

May do dd 4m (dquameter): 939710010

May do tap chit (Particle content machine): /

May thi nghiém oxy hoa (Test Oxidation): /

May do sirc cang bé mit (Interfacial tension meter): |

GHI CHU (Note):

1/ Muc 1.2, 11, VI dénh gia theo "Quy chuén k thuat quéc gia vé k¥ thuat dién tp 5” ban hanh theo
quyét dinh so: 54/2008/QD-BCT ngay 30 thang 12 ndm 2008.

2/ Muc 1.4 danh gia theo RD 34.45-51.300-97: Khéi luong va tiéu chuan thi nghiém céc thiét bi
dién, nam 1997.

3/ Muc III d4nh gi4 theo “Huéng din kiém tra, thir nghiém cac thiét bi tram 110kV va dudng day
trén khéng 110kV theo tinh trang van hanh — CBM” ciia NPC ¢6 ky ma hiéu EVNNPC.KT/HD.07.

Céc muc (*) duge VILAS cong nhin/ The items (*) have been accredited by VILAS

Page 3 of 3
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NPCETC.HOA/QT.01/BM.02

CONG TY TNHH MTV THI NGHIEM PIEN MIEN BAC
EVNNPC NORTHERN ELECTRICAL TESTING ONE MEMBER amcm G—

ETC _ COMPANY LIMITED ‘ . ,smmm 551

Dia chi (addr): 465 Nguyén Van Linh - Phuong Phiic Lot - TP. HANG R,

Dién thoai (Tel): 024.38759 361 Fax: 024.38759080
Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM DAU CACH PIEN

. Test report of insulating oil
S6: 09-1564/2025 / NPCETC-HOA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi stra chira thudc Hang
muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cong ty Dién luc Ninh
Binh cho Cong ty Pién Iuc Thai Nguyén quén 1y, sir dung dé lap dat TBA 110kV Thanh Binh phyc
vu du an "Puong day va TBA Thanh Binh, tinh Béc Kan"

Vi tri lap dit (Site): Tram 110kV Nho Quan - Ninh Binh

Tén thiét bi (Model): OLTC T1 S5 ché tao (Serial N°): 161173

Dién 4p dinh mirc (Rate of voltage) (kV): Cong suit (Burden)(kVA):

Diém lay miu (Sampling point): Thimg dau OLTC Tén dau (Product name): Cach dién

Hing san xuit (Manufacturer): / Kiéu may (Type): VVIII250Y-76-10191W
Ngay lﬁy mAau (Date of sampling): 03/12/2025 Ngay thuc hién (Date of testing): 04/12/2025

Ngudi léy mAu (Sampling person): Phan Duy Khénh, Nguyén Tién Diing

Diéu kién méi trudng (dmbient condition): _t= 24.1°C , w=62%

Cac hang muc da thir nghiém/thi nghiém (Tested Functions):

1) Tinh chét hoa hoc (Chemical properties)

2) D6 cach dién (Breakdown voltage)

3) Tdn thit Tgd & 90°C (Dielectric loss tgd at 90°C)

4) Dién trd sut (Resistivity)

5) D6 6n dinh 6xy hod (Oxidation stability)

6) Ham luong 4m (Water content)

7) Tap chét co hoc (Particles content)

8) An mon luu huynh (Corosive sulfur)
9) Strc cang bé mat (Interfacial tension)

OO0oRO0r8d

KET LUAN (Conclusion): Cac hang muc da thir nghiém/thi nghiém dat yéu cau k¥ thuat

(All testes have been performed completely according to test standard and pass)

Ha Ngi, ngay 09 thang 12 nam 2025

KT.GIAM POC
Nguoi thuc hién Trwéng phong PHO GIAM bOC
(Testers) (Chief of department) 1
Cao Tty Lih % THI NGHIEM DI
Trinh Phuong Mai IEN BAC

*\ TONG CONG T
BIEN LU’C

Trin Khic Truong

Céc muc (*) dugc VILAS cong nhan/ The items (*) have been accredited by VILAS
Page 1 of 3
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NPCETC.HOA/QT.01/BM.02

KET QUA THU NGHIEM/THI NGHIEM (TESTING RESULTS)

HANG MUC PHAN TICH PONVI | PPTHU | KETQUA | TIEU KET LUAN
CHUAN
ITEMS UNIT METHOD RESULT Pat | Khong
Pass | dat/Fail
I/ Tinh chit héa hoc (Chemical properties)
1/ Ti trong & 20°C (Density at - ISO / / 0 0
20°C) 3675-98
2/ Tri s6 axit (Acid number)* mgkow/g| AST™M | 0045 | <025 O
D974-22
3/ Phén mg axit — bazo (4cid ASTM TT / v [
base reaction) * mgKOH/g D974-22
4/ Nhiét do chdp chay kin (Flash oC ASTM 146 >125 7| 0
oint PMCC)* D93-20
5/ P9 nhot & 40°C (Viscosity at i ASTM / / 0 0
40°C) D445-24
6/ Mau sic va ngoai quan ASTM / / 0 0
(Colour and appearance) D1524-15
II/ D6 cach dién (Breakdown voltage)* KV IEC 752 >30 O
60156-18
2 % 1IEC
2 0 . . 2.01 / ¥ O
I1I/ Ton that Tgd 90°C (Dielectric loss)* % 60247-04
i e X " IEC / / O O
IV/ Dién trd suat (Resistivity) GQm 60247-04
V/ D 6n dinh 6xy hoé (Oxidation GOST
stability) 981-75
+ Ham luong can (Sludge content) % / / O O
+ Tri s axit (Acid number) mgKOH/g / /
) A IEC 18.0 <30
VI1/ Ham luong am (Water content)* ppm 60814-97
VII/ Tap chit co hoc (Particles content)* | 1SOCode 4 4IOS6C-)21 / / a O
VIII/ An mon luu huynh (Corrosive Losi ASTM / / 0 0O
sulfur) D1275-24
IX/ Strc cing bé mit (Interfacial tension) mN/m DP;S',/TE\;O / / O O

Page 2 of 3

Cac muc (*¥) duoc VILAS cong nhan/ The items (*) have been accredited by VILAS

09-1564/2025




) X NPCETC.HOA/QT.01/BM.02
THIET BI THU NGHIEM/THI NGHIEM (Testing instrument):

Thiét bi xac dinh tri sb Axit va kiém (Determination of acid and base number): Chuén do vai chi thi miu
Ty trong ké (Hydrometer): |

Nhét ké (Viscometer): /

May chép chay (dutoflash): 23913

May do do cach dién (Oil test set): 1224

Cau do Tg8, dién trd suat (Test ser Tgs): 2301752004
May do d6 4m (4dquameter): 939710010

May do tap chét (Particle content machine): |

May thi nghiém oxy hoéa (Test Oxidation): /

May do sirc cang bé mit (Interfacial tension meter): |
GHI CHU (Note):

1/ Muc L4 danh gia theo RD 34.45-51.300-97: Khdi lwong va tiéu chuén thi nghiém cac thiét bi
dién, nam 1997.
2/ Muc 11, VI danh gié theo tiéu chuin nha san xuit (MR).

Céc muc (*) duoc VILAS cong nhin/ The items (*) have been accredited by VILAS

Page 3 of 3
09-1564/2025




NPCETC.HOA/QT.01/BMO03

CONG TY TNHH MTV THI NGHIEM PIEN MIEN BAC -
NORTHERN ELECTRICAL TESTING ONE MEMBER C/
@ ETYCN NPC (;OMPANY LIMITED ]sosnoj_ 3635
Pia chi (addr): 465 Nguyén Van Linh - Phudng Phiic Loi - TP. HANGi "IN
Dién thoai (Tel): 024.38759 361 Fax: 024.38759080 'T:;?’ ;
Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM KHIi HOA TAN TRONG DAU CACH DIEN
Analytical report of dissolved gases in insulating oil

Sb: 10-1564/2025/ NPCETC-HOA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi sira chira thuéc Hang
muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Dién luc Ninh
Binh cho Céng ty DPién luc Thai Nguyén quan 1y, sir dung dé Jap dit TBA 110kV Thanh Binh phuc
vu du 4n "Pudng ddy va TBA Thanh Binh, tinh Béc Kan"

Vi tri Iép dat (Site): Tram 110kV Nho Quan - Ninh Binh

Tén thiét bi (Mode)): MBA T1 S6 ché tao (Serial N): 004333-07

Dién ap dinh mirc (Rate of voltage)(kV): 115/38.5/23 Cong suit (Burden)(k¥4): 25000

Diém lay mAu (Sampling poiny): Thing diu MBA Tén diu (Product name): Cach dién

Hang san xut (Manufacturer): EEMP Kiéu may (Type): BQBT - 25000kVA - 110kV
Ngay liy mau (Date of sampling): 03/12/2025 Ngay thuc hi€n (Date of testing): 04/12/2025

Ngudi 14y méu (Sampling person): Phan Duy Khanh, Nguyén Tién Diing

Diéu kién mbi truomg (4mbient condition): t=24.1°C , w=63%

Phuong phap thir nghiém/thi nghiém (Test method): ASTM D3612-17, Method B*

Thiét bi thir nghiém/thi nghiém (Test equipments): TOGAS s6: C11484637573

Ciac hang muc da thir nghiém/thi nghiém (Tested Functions):

1) Phan tich khi hoa tan trong diu (4nalytical dissolved gases in oil)

KET LUAN (; Conclusion):
Két qua phén tich khi hoa tan trong dau MBA khong phat hién bét thuong.

Ha Ngi, ngay 09 thang 12 nam 2025

KT.GIAM POC
Ngudi thuc hién Truéng phong PHO GIAM bOC
(Testers) (Chief of department) ice of Director)
Phan Duy Khanh

#\ TONG cONG
DIEN LYC

- o\ MIEN-BAE

Tran Khic Trirong e o 1o 35 Québc Hiy

Céc muc (*) dugc VILAS cong nhan/ The items (*) have been accredited by VILAS

Page 1 of 2
10-1564/2025




NPCETC.HOA/QT.01/BM03

KET QUA THU NGHIEM/THI NGHIEM (TESTING RESULTS)

TT Tén céc khi thanh phan Nbng d6 Pon vi
Individual gas Concentration Unit
1 Hydrd H, 0 ppm
2 Oxy 0, 16289 ppm
3 Nito N, 43627 ppm
4 Métan CH., 0 ppm
g Monoxyd Cac bon CO 75 ppm
6 Dioxyd Cacbon  CO, 993 ppm
7 Etylen C,H, Zl ppm
8 Etan C,Hg 0 ppm
9 Acetylen C.H, 0 ppm
10 Propylene C;Hg / ppm
11 Propane C;H; / ppm
Téng ham lugng khi chay/ TCG 96 ppm
Tong ham lugng khi/ Total gas 61005 ppm

Céc khi c6 gia tri nho hon LOD/Giéi han phat hién: Hz, CHs, C-Hs, C:H:

Ghi chii:

1. “Quy chuin k¥ thuét quéc gia vé ky thut dién tap 5” ban hanh theo quyét dinh sb: 54/2008/QD-
BCT ngay 30 thang 12 nam 2008.

2. IEC 60599 “Mineral oil-impregnated electrical equipment in service — Guide to the interpretation of
dissolved and free gases analysis”

3. IEEE C57.104 “Guide for the Interpretation of Gases Generated in Oil-Immersed Transformers”

4. PJ1 153-34.0-46.302-00 “Huéng din chuin doan céc bat thudng cia thiét bi thdng qua két qua khi
hoa tan trong dau”

Céac muc (*) dugc VILAS c6ng nhin/ The items (*) have been accredited by VILAS
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10-1564/2025




NPCETC.HOA/QT.01/BM03

CONG TY TNHH MTV THI NGHIEM PIEN MIEN BAC
NORTHERN ELECTRICAL TESTING ONE MEMBER C,
@ ETYCN NPC gOMPANY LIMITED 1509001 7015
Pia chi (addy): 465 Nguyén Vin Linh - Phuong Phiic Loi - TP. Ha Néi
Dién thoai (Tel): 024.38759 361 Fax: 024.38759080 Ty
Web: http://etc.npc.com.vn Email: etc@npc.com.vn

BIEN BAN THU NGHIEM/THI NGHIEM KHi HOA TAN TRONG DAU CACH PIEN
Analytical report of dissolved gases in insulating oil

S6: 11-1564/2025/ NPCETC-HOA

Tén du &n (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV truéc khi sira chira thugc Hang
muc: Thi nghi¢ém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Céng ty Dién luc Ninh
Binh cho Céng ty Pién luc Thai Nguyén quan ly, sir dung dé lap dat TBA 110kV Thanh Binh phuc
vu dur 4n "Pudng diy va TBA Thanh Binh, tinh Bic Kan"

Vi tri 1ap dit (Site): Tram 110kV Nho Quan - Ninh Binh

Tén thiét bi (Mode)): OLTC T1 S6 ché tao (Serial NY): 161173

Dién 4p dinh mirc (Rate of voltage)(kV): Cong suét (Burden)(kVA):

Piém 14y mAu (Sampling point): Thing ddu OLTC Tén du (Product name): Céch dién

Hang san xut (Manufacturer): | Kiéu may (Type): VVIII250Y-76-10191W
Ngay ldy mau (Date of sampling): 03/12/2025 Ngay thuc hién (Date of testing): 04/12/2025

Ngudi ldy mau (Sampling person): Phan Duy Khanh, Nguyén Tién Diing

Diéu kién méi trudng (4mbient condition): t=24.1°C , w=63%
Phuong phap thir nghiém/thi nghiém (Test method): ASTM D3612-17, Method B*

Thiét bi thir nghiém/thi nghiém (Test equipments): TOGAS sb: C11484637573

Cic hang muc da thir nghiém/thi nghiém (Tested Functions):

1) Phén tich khi hoa tan trong déu (Analytical dissolved gases in oil)

KET LUAN (Conclusion): ‘ ,
Két qua phan tich khi hoa tan trong ddu OLTC khéng phat hién bat thuong.

Ha Ni, ngay 09 thang 12 nam 2025

KT.GIAM POC
Ngudi thuc hién Trwéng phong PHO GIAM bOC
(Testers) (Chief of department) ice of Director)
Phan Duy Khanh

%\ TONG CONG
DIEN Luc

Tran Khiic Truong

Céc muc (*) dugc VILAS cong nhin/ The items (*) have been accredited by VILAS
Page 1 of 2
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NPCETC.HOA/QT.01/BM03

KET QUA THU NGHIEM/THI NGHIEM (TESTING RESULTS)

T Tén cac khi thanh phéan Nong dé Don vi
Individual gas Concentration Unit
1 Hydrd H, 0 ppm
2 Oxy 0, 16798 ppm
3 Nito N, 59348 ppm
<+ Métan CH, 2 ppm
5 Monoxyd Cac bon CO 352 ppm
6 Dioxyd Cacbon  CO, 1179 ppm
7 Etylen C,H, 64 ppm
8 Etan C,H; 3 ppm
9 Acetylen C,H, 0 ppm
10 Propylene C;He / ppm
11 Propane C;Hg / ppm
Téng ham hrgng khi chay/ TCG 421 ppm
Téng ham hrong khi/ Total gas 77746 ppm

Céc khi c6 gia tri nhé hon LOD/Gi61 han phat hién: Hz, CHa, C2Hs, C2H:

Ghi chu:

1. IEC 60599 “Mineral oil-impregnated electrical equipment in service — Guide to the interpretation of

dissolved and free gases analysis”

2. IEEE C57.139 “Guide for Dissolved Gas Analysis in Transformer Load Tap Changers”
3. Céc tai liéu hudéng din ctia Mr, ABB, cic tap chi Cigre va IEEE...

Céc muc (*) duge VILAS cong nhian/ The items (*) have been accredited by VILAS

Page 2 of 2
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NPCETC.HOA/QT.01/BM.04

CONG TY TNHH MTV THi NGHIEM DPIEN MIEN BAC

NORTHERN ELECTRICAL TESTING ONE MEMBER o, W o
@ E.}ICNNP c COMPANY LIMITED QUACERT G_

Dia chi (addr): 465 Nguyén Vin Linh - Phuong Phiic Loi - TP. Ha N6i j
Dién thoai (Tel): 024.38759 361 Fax: 024.38759080 [‘°°°001 2023
Web: http:etc.npc.com.vn Email: etc@npc.com.vn
BIEN BAN THU NGHIEM/THI NGHIEM FURAN, METHANOL
TRONG DAU CACH DIEN

Test report of furan, methanol in insulating oil
S0: 12-1564/2025 / NPCETC-HOA

Tén du an (Project): Thi nghiém MBA 110kV 25MVA- 110/35/22kV trudc khi stra chita thude
Hang muc: Thi nghiém MBA T1 TBA 110kV Nho Quan 25MVA-110/35/22kV Cong ty Dién luc
Ninh Binh cho Cong ty Di¢n lyc Thai Nguyén quan 1y, sir dung d¢€ lap dat TBA 110kV Thanh Binh
phuc vu du an "Pudng diy va TBA Thanh Binh, tinh Bac Kan"
Vi tri lip dit (Site): Tram 110kV Nho Quan - Ninh Binh
Tén thiét bi (Model): MBA T1 86 ché tao (Serial NY): 004333-07

Dién ap dinh mitc (Rate of voltage)(kV): 115/38.5/23 | Cong Suit (Buden)(kvA4): 25000

Diém 14y mau (Sampling point): Thing dau MBA Tén dau (Product name): Cach dién
Hiéng san xuit (Manufacturer): EEMP Kiéu (Type): BQBT - 25000kVA - 110kV
Ngay ly mau (Date of sampling): 03/12/2025 Ngay thuc hién (Date of testing): 04/12/2025

Ngudi 1Ay mau (Sampling person): Phan Duy Khanh, Nguyén Tién Diing
Piéu kién moi trudng (4mbient condition): t=24.1°C , w= 63 %

Thiét bi thir nghiém/thi nghiém | - May do Furan (Furan content meter): 42236

(Test equipments): - May do Methanol (Methanol content meter): US1950A067
Cac hang muc da thir nghiém/thi nghiém (Tested Functions):

1) Ham lugng Furan (Furan content) %
2) Ham luong Methanol (Methanol content) o

KET LUAN (Conclusion): Két qua phan tich chi ra gidy cach dién & trang thai phan hiy tuong dbi.

Ha Ngi, ngay 09 thing 12 nim 2025

KT. GIAM POC
Nguwoi thue hién Truéng phong
(Testers) (Chief of department)
%\ TONG CONG Ty
Phan Duy Khanh aEN Lt,rc
Tran Khic Trugng == g6 Qudc Huy
Page 1 of 2
12-1564/2025




KET QUA THi NGHIEM (TESTING RESULTS)

NPCETC.HOA/QT.01/BM.04

HANG MUC PHAN TiCH PONVI | PPTHU | KET QUA
ITEMS UNIT METHOD RESULT
I/ Ham luong cac hop chit Furan (Furanic Content) m e i
ong op PP 61198:1993
1.1/ Ham hrong 5- hydroxymethyl-2- furaldehyde - / 0
(5- hydroxymethyl-2- furaldehyde content) PP
1.2/ Ham luong furfuryl ancohol (firfury! ancohol - / 0
content) PP
1.3/ Ham Iuong 2-furaldehyde (2-furaldehyde content) ppm / 0.093
1.4/ Ham luong 2- acettylfuran (2- acettylfuran P / 0
content)
1.5/ Ham lugng 5-methyl-2- furaldehyde (5- methyl- m / 0
2- furaldehyde content) PP
II/ Ham lugng Methanol (Methanol content) ppm GSI(ECS:E}ZI 0.238

Ghi cha (Note) :

Hé s6 polime hoa cua gidy DP: 727
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