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Design and implementation of dual machine mutual backup
power supply system for factory power supply instead of
traditional standby transformer
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Abstract

To address the challenges of traditional thermal power plants using standby transformers as factory power backup systems—
characterized by high investment costs, elevated operation and maintenance expenses, and single-mode redundancy—this study
investigates a dual-unit mutual backup system replacement for conventional standby transformers in a Shenzhen gas turbine power
plant’s power system upgrade project. By establishing a three-tier technical framework encompassing “mode switching, mutual
backup control, and reverse power supply assurance,” the design incorporates bidirectional fast-switching devices, optimizes
interlock logic, and enhances DCS control strategies. This achieves mutual backup capability between two F-class generating units’
6kV power systems while maintaining external power reversal functionality. The solution not only resolves the power supply shortage
for new plants following the decommissioning of legacy facilities, but also provides a replicable approach for multi-unit power plants
to simplify backup configurations, reduce costs, and enhance operational efficiency, demonstrating broad practical applicability.

Keywords

dual-machine mutual backup; traditional starting and standby transformer; thermal power plant power supply system; design and
implementation

WM EFBEREREEEZW AESARERSZITS N
RV XU T R
BYIRE = BRSR B AIRAT], HE - T 7R &Y 518110

W =

Aotk e B & T EA ) AR SR B RAERTR, BHERAT, ARE—FRBEXFFM, KIRICEI| LR
BT RAERERE, WASMLERRELBEEG) RS RERTAENERE, SME B Ioth-Z &4 6 -1
BRIE” ZBHERIR R, FHgma e E, HACHBIEE AR DCSIEH) F ok, X R EFAMLOKV) A R 4wy L A%
A, BEEIA IR AR E AR A IR R R R TR T R &AW IRERGEMR, B SHAE)
RA& M REE . BAMA T @RET THEN T E, L& ZHENITT.

KA
BAEA; HRBET; KhwT T AERsk; %t %L

13l BRI, — R TR E T
11 GRS AR AT S E PP REIRE, RO R S001200 . HHEE
AR, | RS Ry, T RS, LR,
IR AREET, RS a s e o WP, ST LA, SRR
R, (A P s U, w2000 78 BRI FEL S L LOEE, =R
Bl TS RO 0 iy, Jeitpetese 0 DoV, BRI RS RIS e
IF. B AR, AR,
1.2 M E &AM RE XS M BRE
o o G, FERGNIEEL, AR TR
B TR, MSSFRSDCT W, SR R R, IR AT e A T
CERfEE] RS (1969-) , 5, PEBIRTIN, B msppon . a2 & F NATE 0, &
R, SRR, MBS TREESHIHE. 5 5 L TR B Y 1000 57, AEATEAERA

19



BASEEIRANE - $£03% - 128 - 2025 F 12 A

B 28 ot sERIAEME S, MWL EEEER “PNEEIHER
R G, RTINS R ISR S & A 52,
RERE B PR IR AR MR, PRAERFHL AR TIE.
FZREEN RE N, XIBORRLREVE A i B & IR 5
%, XREHTIAR WSS, SE 2 6 &PLEL
AR R —Th e e . DML E S HRORIERA S T H
TR IEZR PG, (B K TEIZ BRI R rEist
5 TSGR B Ft—2 e, AEBHSGEIHE, AxXi
BRI b2

2 WHE&] ABE RS ITEM

21 MBE=5EE A%
GRINFIEALET 2022 T35 77 2 & F RS EALL ML
U, {ERLEM IR A E AN A AT T, A
TEEE R ASRA IMNBHRIR + B8 &R,
RUE ) 10kV HIRE B &3 EAFHT HENLAR 44
6kV FIZEEY (6kV-1A. 6kV-1B. 6kV-2A. 6kV-2B) $2{45
IR, BlE 4 S ERR IR, WE—FrR. (&

JTHEARSR 3-5 SRR s R IB AT A RS ERE IR AE
=¥ 23 5, RIKERZEIE A, # NEMNUHEIES R
FRACHORES:, HE S ) FAREMBHAERE, 25
FEASUGELLREGHT WIEHE %, eS8 5E,
2.2 RIHKRIE Sz OB ARTER

AT PRI (D RS ST RORIIRE ) (DL/
T5429-2009 ) .  HEODEEE 4k FL IR B Bh2E B HITE )
(GB/T50062-2008 ) “Fhref T, hG8 SEhrsf ki,
IR OB ARTERR P — BT, ZhARL RSN
- PHLES - M AT ik =R easie, —2&Y)
HubERE T, PPIZEESEN IR 10ms, HHE)EE
(RPN AR 100ms, (REEFINLETHEE T, =205
PERIH G, DL E AT R AR AT
99%, MHBLZHIRAIEN 0. VIREGEFE, S5E%E&
AT AR, Aoy IR A IR IEEEE 30%. F12 ik
RED, BEMSEBDEN 1 SEE 2 S| 28, [ 10kV EX
Ikt IR, R 2 SIENE TR ElR .

EN ES

Ez%l 3
1APTO

BKVIABR IR E
FB

N HEEZ] 10kV
5 2
%’ oK &3
> >
L 1401 GRV-1AEYREZ: 1405 J 2405 6kV-2ARL B}

T 1APTI

AEIFFR

BEIEE

B 1B02

6kV-1BBL R}k

.
i,

2APTO

1APT2

3]

PEIBE

b e

BRV2AEL HRUIHE
EEEamES

2806 6kV-2BBLRFLL

it
HRZRIE
2B02

A

E&%n}g

F

I
"

1BPT1 1BPTO

6KVIBEY HRUIHE
EELADPIES

AFBE

i @qgm

4

2BPTO 2BPT1

5]
il

GKVIBEAM AR B (JRA) [FRREE
[EEEARIIES

BE—: ¥t R & M RIRRIRE Y #F 5 E

IWMNER] BB RS ZOIZIT
31 RGEEMEITEEREE

IRV #& 258 5 2R R T i b s, o2
Forpk “HIRE - BHE - HITE” =%, BIREHE—
WA B AR s, BSE1 5. 2 5&) 2 (RS Sz-
20000/16, i 5E 258 A 20000k VA ) Hyf, 2L ] ()
6kV EHEE B FE A VU &5 A FIEE T St A et s P e ]
BESAHE PR, FEmERGS BRSNS IR, =HIE
WA 2 ARYSEE, B&NAYHuZHE, SBIXR 1A-
2A . 1B-2B RFREL, S5FA M 4 SRS ERL BB A" .
PUTEIFR TIE, ik 8 & 6kV #EL8 T sl & vt T ¢
FEHImES, BRI % 1ZKK, SEE i A

20

Pt , BARunE —EN A A& ARIRE & ASE.,
3.2 XEEFIBHEILIT
3.2.1 X I #eiF 45

5B 1ZKK FroesBiliestyin, I35 “H&” 5 Mg
BAAE . 2% 1ZKK BT “Ihg” B, AZeaksi
RIEERERZEE, & ARRmESERMt, F4 50810
PP R A B T, FERHEEIEE 2 &0 &P )3E B T
i, —H 1ZKK YA “H&" B, JEaEnUaebilss
BXRM, FrigiimndEEETE, 15, 2 55 RREM
THERRE % P UM E AR S, — BT E&
AR EITTE, HAayNTRIR T 0248 DCS 24t A,
OERTTHREES; RO SN F s, ¥
HI R R kS AESE A5, DCS [T S2 i B Y



BASEEIRANE - $£03% -

%1248 - 2025 12 A

BT SRR
3.2.2 MALE &byt 4%

G PR IR R S TF SRS R - 125 -
KENE" = mEidT. S E S SINRE 1A 2A (B
1B. 2B) BFRERHHE N TAEELRTT 2% 1A01, 2A01( B¢
1BO1, 2BO1) , MEPFRIZEHINICHE (HUE <0.7 (580C )
B E F IR Sk, FRdiuZiE. ks

Bz R R BB, DL 6KVA BB, —H 1A (5
2A) BRI LB E AT 2 1A01 (B 2A01) falk, NI%EE
TAEZEE S sy TIEEETT R 1A0L( B 2A01 ) &S
BEET G 1A05 F12A05 126, R TIEEZe FHHIEE D)
s, FasNER HBEH B, eh ERRTE,
T o, AR, BRI TN R =
R BB AR,

vpe . o i — e
15w 48 ﬁ%ﬁ}mw 25m) &
T T e
_ A At AP
= OEaES %%
N N4 -
BkV-1ABLRES: . e OkV-2ARE BE: e
Py p Swa v y
———————— o i i i
2@ <SRaR 1YL @1
1APTO JR— 1APT2 2APT0 2APT1
[k |
1A-2ATE At 1 ‘
N R A |
6kV-1BELBEZE 6kV-2BELBEZE L mr e
: i s P
,,,,,,, m ___ 1]
@L i Yo gt 1 Yam
1BPT1 1810 P10 2BPT1
| TRARE Dz i
i e 1R-2RTE SRR - I
FISE R E I R —
HRIRE ey
Ll B
UL I U2 o—
1L i 2DL
ML 3DL
1 i
B4
Uabl Ubcl Uake Ubce

Ik RSk E TR EAR S FREA: (DL 4 #4l B DL midke, 2DL

B #42 B2 DL WIefke; ML A6 3DL THEMETES, SRR,

1, 18&8MLAAEZHER. $3DLat. SDLERML#E44. ¥3DLAG MetaR SDLEMMLAESTE £R 2k SARLFTEAT

Filat Fansaa:

FERTS, BhikES. EALH BiRE ksl &
M i IDL 4%, 2DL# M4, 3DL % | gsamhgais | ML +3DL-42DL | AdeRLAY, WeR ik
WTH | EARH | WRAEEE % -

TOCHE | 18 IDL b8, 2DL 46 ML 46 SDL A% | Mooty | AML+3DL-RIDL | ARehLo BRAAC K
DL ¢k | 1L HDL~#IL+3DL

Mi#k ﬁf DL 46, 2DL 4. ML 48 3DL 4#e ] N
IDLeb | LoAE 1DL 42 ML 44,300 46 2DL4 B,

ODL¢s |_2DLak | H2DL-#ML+3DL e ML 4% 3DL ek 2DLAR | dipiaaksiet | 62D -IL+3DL]

MLgs [ #2kE DL 4 ML 44, 3DL 46 1DL46 | guusapepass| 41DL-aML+3DL]

3.2.3 pag s 5 4 4

[GA RS & e, Ry FENl,
Bl T H&EA B TERPE RN, TR RR
Zi, MRA 155 ERE, WL 6KVIA &
FFFR (40 1A05) M4, RIS & A 6kv LR F2 T 2
10kV, EBHAE] 10KV TIEALH oG, 4 LE&
5 10KV T2, SEEISZT 10kV By ik, —HFEHT
£ R, YR EN LIRS ARSI, (BB LR

1
”

BRI RI G RESORH, Hanfl 1 S5 2 1A B,
T BT HFIEE A & SR T Fahia Lk 1405
TR, BRARR AT R ERHPIBE I 1A05 JF iy &l
FER, FESRHCRAS S 2T 7T HIF g, 1A05 JFocHR
WaZH AL I SRR ERASIE, TSR,
3.3 DCS #4ZEMH 5 EmiLIT
3.3.1 FHARA

EP3t 1502 SHUAM DCS A%0, KHET L&A

21



BASEEIRANE - $£03% - 128 - 2025 F 12 A

PERTF R AT RV P2 B flZ . 5t 1Sl
6kVIA B FEA T (1A05) 1fis, BARZENEE
B “HEERTT O 1AO1 Sy, (RIP TR SIEAREE, fifb
R TRERCHIET . B 1ZKK BT AMOIRES, 4EHEA 2
EENESME; A 1ZKK B TH &R, R 2ZKK 17 1
SR, RTHINAR “1A | 1B 2A 2B B2 TS 43 )
E&AF 10KV T 7 dktt, B fciRei, 1
W 1A2A . 1B-112 B&MYEEE T/ HB024E, e
“THBES . TaEE” AR, RIEEEEE,
3.3.2 B4 ® d ikt

£ DCS H/EEE R VW E & H]” L8, H
EEAARE RETPRX - FIEHIX - HPEs X =3F
SRS RS RX &L B 15, 2 55 R
HR, A 4 ST 4 S AR 0& R0, DL
NAZEIRE, EAIEHXAE T 1ZKK, 2ZKK 08
WHRVERE, A G R i OIERE, DIPTRRE ¥ i
PR X 25 E O, SRR E A RS G A,
We TR FRING . BT “RIEThZIEM” fik, Arsk
BHEILA AT AN EY. TR, wRDFEESRE
BEFEESIAHEE, SEHEgE A SR .
4 ZGERIM G HEREIGIE
41 IS SR

HusE TRRE = AN B, BAR TN 60 K, 2E—
BB (1-15 K ) FEESATRTHIMER TE, SRRERY (f
T 2 SRR | 10 EERS ) | RRSHEE AR,
SR zEgE AR M (16-45°K)
T EBlHE T e, s A G 1200 KAzsHIELE ) |
P B2 . R RIB SO DL AR TR, T
AR A “HLBER . BESGE” 5K, BRI
BT BEMEE (46-60 K) #E AR SIMERTT, #0FE
TS AR (P2 EFH AL . DCS ZENIK) |
PR (=R ) DG mmitz T, EE=
TR R] . RGOS TR S PRI, RIERF &4
2R,
4.2 HEREIIELER

HUELEERIG, E= ARSI TS5aEht, &I
FEbr iR, — BB A, MG - E& -
2" =R ISEEL T 100% IR EhER, Pt AR
FRARIE | RBKE . — R ae TH , TR
1A BERRR A TR EG T, P2 90ms SEpEN1E, HIEL
90ms %52, AN B TENR . — R At HEE ],
15 (H25) &) A AT RIAZEH, Ih#EK 7000kVA
FEBIT 72 /N, U D <+2%, RERAE] WA
BEE TR PURARBLHE A3, Mol End AT KL
FRIBE RN EFERES, AJTT29K4) 1200 5o,

22

Sy AR R AR 35%. AR AIEEMEATH, RiBfTi
EPER IR EL 3 lilE, B & RGBT, AR
THEIR 100%, ARHBUASIRAIEL LRI R

5 N ARI=

BHVE S ARSA A TTWRISE AT, B T=
Kt —REEkIRRT, ERZEORRTEEE R E&

AT, WORIR A, ST 2 X S00MW JABLHL)
s, AITZIREY 1500 Hoeid. it RiAaR] H&

BT REOE TR, s ESEEEHBERA S8R,
HOS A REIE IR A GE AR, RIS IS, 9 A
AlEEME. =RSCHERS) ISR, BINEET A AR
BERIFRIETE, REREKIEN ) BRI, HEsme RN,
OREBET . PREE DR BRSO, KE AR AN
RIS, BHVE AR VRS BURAA S m] SEvE R 2 H
HIRTTEE, THRRRGRRRg.

AT EE T E M DL AL SR A BT LY i
AR, A& TR R TR AL

6 &it

ARSI s B O 283, WWHLE &
BRERESENT AR amr 5IURTREA, &
By B - B - e = gakat, AR
MLE & RGN I SEIE T, HAM M RERTATSEbE LIS
S S T Sy 20 S B N REAY )= Y S e 1 41 N
e 2 Az iy LA BCAS KR B 128K A N A T 2014 K
I, WERT AWEsEE e 5%, XebuIl AT e #dos, &
BE&WE] RakRES), SRS T3 AT AR AR AZRST “ M
BLE# + Feein e a2, ERDUIRSHERER S,
fEm) HHEAGNSEACESRIGRHE, Ak EiiE
KRR F
S 30k
(1] Bk, B R kR W) 1 o R G0 RO Tl e, [ B A

[I]. Bl AR GI#7,2024,(09):213-216.DOT:CNKI:SUN:HL

KX.0.2024-09-052.

21 B K N R s S A AL ST D] AR R
B R 4H7,2022,25(03):1-4+30.DOT:CNKI: SUN:SD
DK.0.2022-03-001.

[3] XK, 5K ¥, i o R R 8 14 T v S D8 TRD B R
[J]. 4540 /74 AR ,2021,42(12):54-56.DO1:CNKI:SUN:JI
SU.0.2021-12-013.

[4] Tk RILKIIR ) T I RS GH N ] 7440
SERE AR (SRR, 2020,23(03):67-70.DOT:CNKI: SUN: XA
JY.0.2020-03-013.

[5] ZER K] G ICRITE A H B ARSI RHL
BT 5 R ,2020,(14):58-59+63.D01:10.19981/j.cn23-1581/
23.2020.14.023.



