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Abstract

Transformer cooling system determines its oil temperature when it is operating and affects the
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internal insulation, operating life and its load carrying capacity, et al. To ensure the safety and
stability of the cooling units, the control cabinet of the traditional power transformer cooling sys-
tem uses two power supplies. However, when two power supplies both fail, the cooling system
control circuit cannot control the transformer oil temperature without power supply, which caus-
es the transformer to be forced to reduce its load. Aiming at these problems, this paper proposes a
improvement scheme of uninterruptible power supply by adding a small diesel generator set with
self starting function as the standby power supply. And it improved the control circuit, which can
automatically switch to the diesel generator in case of dual power supply failure, so as to reduce
the cooling system failure caused by power supply problems. At present, the scheme has been ap-
plied to the main power transformer control system of a substation. The practice operation shows
that the scheme is stable and reliable, especially can significantly improve the power supply’s re-
liability of key loads. In addition, the reconstruction cost of this scheme is low, and the technical
realization is not difficult, so it is worth popularizing.
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Figure 1. Control circuit diagram of forced oil circulating air-cooled power supply for #2 main transformer of 220 kV subs-
tation

& 1. 220 kV T uE#2 E TR AEIF XS BRI E R E

S AT PR R A 1 fR, S ERERITOC SA HTHE ¢ ARSI 17 1, il 12, 5-6, 9-10,
13-14, 17-18 @, MIAEfEHZE —B BN AH R G M. 1C. 2C & 3C AHARE, 2l 5IEHEs FVI,
FV2 [ FV3 BG4k fy 25 42 P A WAl 4 i r it . DA TAERREC T o, 28 1B IR 1L1. 112 A
113 BEHIES, 58 TG R A RNk Fh 2% KA 2RI, 1KA S A G, ERhds 1IKM L
L, BEfds 1IKM A A, FIR TKA FF PRl WTT, Befiligs 2KM ZRIBITEH, 5 2KM 3 fid s AR
G, RAAE TG, 58 1R IR B T S S R P b ey, T R AR 3 KA 2R 82k,
IKA FH s B, o S KR A, FERfhgs 1KM 2RI T 1KA Bifcm, RikF et 1IKM
(O fuk ST TE, DI . SRR, 5 1 B RS f IR, U R R4k FE RS 2KA PO TRl S P, ik
75 2KM LR, 2KM [ fil s bAA, 25 1 % P IR ReRAS D)3 22 58 11 B R v 202 B k. 43t
BT e SA T8 “ TARME 117 B, fibk 3-4, 7-8, 11-12, 15-16, 19-20 #5il, & 11 B EIE AT H
JEL ST EEHRIEAE N IR, TARRGLEEE 1 s Rl 58 11 6 s AR & FH R B 1 0 AL,
AR

O R RA EN A E g a0 14 2 BR, SRR R#L A A AR g, HRA H SRR, & 2
H, 3KA A EIEE TAE RIS MRS, #7A 202% TAE YR MR ) 3KA K. MR 55°CRE, Hifal
kAR AKA MZRIEIR A, AKA BIH Il G . M e (R, mimgk i ds KL % Tl 4,
W7 P B 4k P2 TKCT ZR 18175 i, 4K A 2R RIS L. 2 H B 8 S0F R QLZ A G, 388 T A= I H2 Ak 2% 1KBM
MIZEPE TS HL, 1KBM B3 filed A H TG, R TAE. FIR, P26 LI ds 1KFM 28 P 15 H,
IKFM () Ffi i GiBhi S A

BUE RS 5 B 3 FroR, [l F ST TR, BN AR 4. B, AR
S5 ERS BeiE . R PRWTA RS . AR E A A4k FE 2% 3KD LRI B R ] PR, R 4k i B
1KD ZEPE TS HUN, 1KD % Ffi s A, e aE i 4k B gs KT1. KT2 Zef8l2k s, KT1. KT2 fill s e iy Wi,
SEPLA AR AR B O R . A R BLREIBAR, W) 2KD 15, AL [ R U 2 5 B F R L

DOI: 10.12677/jsta.2023.112020 188 IR AR S R


https://doi.org/10.12677/jsta.2023.112020

B 2%

_ LA YR A
ng (ISUSC 19 aka 120 4KA
TR
307
sa 123 1KT
% —— SRRt
(0—(
A2 (B2 |c2 2 (v2|z2| R
& ]
‘ c [
Sl o 1KM Fv4
L &% 1FRD S1A
— — 1KBM  1FB1
—_ 1K 1FB @ @ 4KA
1mB 1KBM 1KEM  1FF1  1FFn
1KB| B [} o
o 5 éHL 1K [ 71 1KBM 1KEM SKA [ SAHRE
I il 5 = )
T ke W AMFL > m il
e ||| 9 |
1KFM ! 11EF1 2
U110 1MFn G e [
' e — ©® ||
|1 b
— I

BT —HA R BT —HA R
Figure 2. Cooler control circuit
2. RANFIEHIE B
+KM KM
e ] [ e |
_f 57KK 1Twy 21w 3TWI _1,5 5ZKK
oo . SD 7
@) S 1R B
10 =R/ e
~ AH BT
Bl
b A [ %

Figure 3. Signal circuit
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Figure 4. Structure diagram of improved main circuit
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Figure 5. Schematic diagram of uninterruptible power supply improvement scheme
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Figure 6. Improved loop
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