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Abstract : With the expansion of industrial production and the optimization of energy structure, the auxiliary power
system of large thermal power plants has become increasingly complex. As the final line of defense for
safe operation, the reliability of the standby power supply is crucial. This paper takes a certain power
plant as the research object, focusing on the problem of insufficient standby power capacity after the
commissioning of the 3# boiler. Analysis shows that after capacity expansion, the 35 MVA start—
up/standby transformer is required to provide standby power for 10 sections of 6kV busbars with a
total capacity of 82 MVA. When multiple busbars lose power simultaneously, it is prone to trigger the
overload protection operation of the start—up/standby transformer, leading to serious consequences.
To resolve this contradiction of "insufficient capacity to meet load demands”, two schemes are
proposed: First, an autonomous decision—-making system based on the Internet of Things (loT) and
IEC 61850 standard, which achieves millisecond—-level load sensing, capacity evaluation, and precision
switching through distributed intelligent terminals. Second, a networked centralized control system that
manages loads through master station monitoring combined with the transformer's overload capacity
and manual intervention. This paper elaborates on the architecture, interaction mechanism, and
transformation plan of the two schemes, and conducts a multi-dimensional comparison. The research
results provide a reference for the studied power plant and similar systems.

Keywords : standby power supply; power supply reliability; load classification; intelligent decision-
making; IEC 61850

5=

AT, JCBSES A=, [ RRGN R  E R eE T AR e IATERA IR, BB G
Pl (FT) S8, WHORTAF Ry i TCAE DI e 2 & A, B i o ¥ W EMAESE L SR IIZ IS, 6k V BE
BB ZE 108, Me—&FHIE—35 MVA TR 10 BHEEZ 82 MVA [RAE, FHRAEIA42.6%, BZHHIRDE, [HRHTEX
SR, R T EERTT.

A2 RS S BUL ERECRINYIE T, R sk k], NMLSEORR & TR i, TR RIE BRI IRRAEC s s (s
BRI LY, TTREE A BRI, PEERE . Ht, TEREM T AU AR RTR T, JET R AR T B T R
TSR, RN RS AIMERE, AN BT B R T R

fEH WA K& (1989.10-) , &, Wik, BRERHA, AH, BEIRG, AFLKask, BLRPMEXAL.

028 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. RRMRERREXS T

(—) " FHBRRGRINED

ZRH) ) HERFZEEH UM — & TER
P Rl 1, 28 RANLET A, O e A A IR A LUK
FTHI S B A e g, TR AT, S — A s
M35 (35 MVA) I #5 FH BLREEAnft, =Rapasiiy. 3t
10BL6kVHEEZL, 4150 08l A/BBL. 1#HL41 A/BE:. 2#41
4 A/BEt. Wil A/BBt. 3#il A/BEL

(Z) BERFERRIHSEE

FRABDTEETE (1) , SETEAEIERA T TS
SRR B 43 el 2 i L B AR PR A B (. A 3%
WG, HA R AR A 12 MW, 6 H RS E R
ik

R AR B A S2

P ST | BRI | B | TR A
(MW) (MW) (MVA) (MVA)
A 9.8 11.76 11.53 12
#2] TAE 7.8 9.36 9.17 10
#1) = 8.3 9.96 9.76 10
ikines 2.2 2.64 2.59 3
#3MRH - 12.00 33.05 35
M 28.1 45072 66.09 70

VB BoRM AT 1.2 R,

T DL AT DA AT R A KB s S P B B A L
Sy (B S BHEER M E N 49.2 MVA (82 MVA * 60% ) , N4
BEPIIMAZ)6.15 MVA, 35 MVA [ JE &8 8836 EATRIN R 5.7
B EHEIRA A, AIEN62.5%. S#PREEE I 108
B AR, (L& LR R, I, HiE2 HaER5
B ARt e, AR 50%,

— AN XS S i B FE 1 HLALUS S B, A/
BERRZL (2B ) MR &AL, At itk Ak, H A/B
Brihgl (2B) fNb3# 4l A/BBERIZR (2BF) 44 BRRI Jer
IR RY M, 10K SHUS A2 F BRI R 6 BLREZ N ik, i
TR, FR G KA =

—. BARBRAREIT

BN LB, ASCHRFE T RLE I R,
MBI, BT PIER R R R ITZ,

(—) AE—: ETYBNNEEREEEHERRER

R RO RIS — L0 BHARIR s R
W4, SRR - PR - ST FTER.

L ARG SRE( RS

FHL: 16, HETRELLTTN, TERFEZ L.

MBL: 105, 33lEE T 10 B ghZe R RHIRG, A5t
RHHIERICE T

IR S SRHABURSELF IR, JREH PRP (FFATIT AR
Pr) BCHSR (g A PE G423 M) JUAR M4, K IEC
61850-GOOSE SLINHSL; LEMMESE IEC 104 W%, T =1E(H
BEREREER.

[E1: MEMEEREEARRIRASNEBEE
2GR H 5B

P21 GOOSE Hie iz 8 Y, AR R
RUE /. AT e ose gt (s Ly I, ) o K
RO LS I T -

OFfHilR: E—IBUNEI Lk, SRR ERE R
SES S/ E/T I ECE 1

QAR HE: YL ETAEL MBI AL, JFTEY
A R,

@ e, AU AT ER < SN, WREUHMN
MHUBATEA) . AR > 2SR, AR s
GATAEY, (RVFRILE BT I, FFEEMRIESE RIS
BTG .

FECAHFESTT, Ffria i HA R, NI EE K

HifES, DIBRCERARRITIe g s, o B It e gl
ST A

(Z) AR ETRRUNSARRRERERS

RITERA s, BUEHD. ANLBET KK, R
DB BLERR

1. RGN SRR RS

Tl 1EEAEHAL, W& THEH= PCH.

Zay: 10 G RYIZH, RS T RN,

WIS SR ERDELT N, 25 TuhiEd [EC 10480
ABEATIE I

104 104
EiR B

R R A I

E2: EFMENEARRDIEEERAMEBEE

2. B H SIS #

2 JR ORI 2 5 AR DA G, B T 2R
AV, FFTLAT R

OF AW T3R8 50T 5 728 19 SEIN S S AR A4
o
QTUESMY: APUIZNIERT, FuhaE Bl s S,
SRR W2 N T 5, IEEZE,

N

o

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 029



Ot WAL B T ICETCHI 2 s IR, Fe i)
FEESEE, EREAIEA R ST R AR
INid#ae ) (A 30% FIE 7120 43480 ) |, FEUGIN (B % 1 ] )i
TN AR AN AT DI RRIEI

@HZNILNE: FHIBTARAREEERENEN (304040) 58
AR, RGOk B DR IR LR BRARGU T, SR
ARG R4 4nisf T X TH]

=. AEGESMHSEREIY

PR T AT GBI B AR ™, AR 2 7y
1l MG TR —RIEEREAR, BT IEC61850+GOOSE jlHJT
REH TSRS IR RSS; 2. G T — Rl
A SERUEHOAR & I s R 5. i W B2
MR 2 S P T 2 2,

22 BIREARTT e AN 2

WA | 7 ATp HE—
FERIE | L4%% (REE, BRAT) | L2 (Bl + ALTH)
i SEY AN
A | S, THERIAR WMAI'ﬁjkﬁ%mg
2 (A N — VA
TR RE 'ﬁ(ﬁﬁmgﬁﬂ%“ﬁﬂ 16 (LTI AER)
iyt | EC 61850—%0)0813 (SEmHE IEC 104 GRS )
AT [FEVIvA AL
ROUEH | s (TR ) At ()
R | BT (A N (AT
| VUK | A DA
- “EATT T g

T A T AR SRR R TR (1 HLE SR
MR EGESR, BIERRIEE SR SaE s, W77 5&—2m A
RRHIRRIT I A il TRz, A EERRINA B
DR 1Ep R i o 7y GO e S s Sy S S 2

ARSCEF A UM T I ) IR R e85 D & T ey
SN, BEFTTIRAHINT, IR T ER AL
PERIRERTT 5o DRSS AT . — T3 T BSARIE IR e fmb i
B ST, D A K HIARA S A,
R B ST S AR R EMEANR R . 75— T TR A]
7o TRETYEI A ERFERG, RET MALA R
EIERG, HRREA RO S A A I AR R KU, R sy
7 HA T o RO ERMES G 7R
PN B A A A ISR EACT . R (Rl MR B T

BREAAERN, THERITRR L ENF B ARFFEAUR
RTRER E 2 &, HARIMK “@RAmTEE” “ghEs
ELPPAET M S QU DB, TR SR AT IR
BRI AL SR R ST s, BTz i 5 R SR
ANIC

[1] ERAEHS & RSB :DL/T 5153-2014[S]. Jbat « FFE A HRH: , 2014

[2] International Electrotechnical Commission. IEC 61850-5: Communication networks and systems for power utility automation—Part 5: Basic communication structure for

substation automation systems[S]. 2013.

[B1 257K, A5 . A AeAs bR B LR (M. ALt - P fUg HifiA: |, 2016.

(41250 NP %, S KIKITRA T /£ IR (D) ML TR 2024 ,53(12):253-255+312.
5] Wi . Al Cmly i H ORI A FH FLIE A s i i SR 7 (D). BRI L 2024, 10(12) : 54-57.
(6108 | #H | B T IEC 61850 briff iy Ac Ll 45 M kAt (J/OL). BB L 2024.

030 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



