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Design and Calculation of Throttle Orifice Plate in
Converter Valve Cooling System of Yucheng Station UHVDC Transmission Project
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[ Abstract]  Due to the inherent structural design and heat dissipation requirements of the converter valve cooling system, The
system is prone to misoperation caused by parameter changes such as pressure drop fluctuation and sudden flow change. The
parameters of the converter valve cooling system of the Yucheng Station of the newly built Baihetan-Jiangsu £800kV UHVDC
transmission project are used as the benchmark. Theoretical calculation based on the orifice calculation formula, and the
one-dimensional software Flowmaster is used to establish a model for simulation analysis, The results of the two are compared to
obtain the recommended orifice size. The multi-hole orifice plate is designed according to the specification, and finally the test
analysis is carried out through the proportional device of the water cooling system, Draw the fluctuation curve of the total flow of
the system inlet valve with the valve opening of the three-way valve under different throttling orifice plate structures. The test

results show that the fluctuation ratio of the total flow rate of the inlet valve after adding the orifice plate (12 holes 40mm) is
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reduced to 6.01% compared with the state without the orifice plate installed, and the reduction range is more than half, and the

effect is remarkable. Finally, the optimal design of the throttling orifice plate is applied to the actual project, which provides the

theoretical and operational basis for the subsequent new construction and engineering transformation.
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Fig.1 Schematic diagram of node pressure of the
converter valve cooling system in Bai-jiang project

FERH) P A TAT W TR b, EIERI AT S

FEZERORI, AR AN B R AL 77 50, HJR
P WUALEEE RSN, LS BN R R )
FIAERUAR R RE EBURE, [ IRRMG, ERIR, K3
BEARIA S I H B, FER 22 MO RIS 2.
TR B 7 B S PR BB, T G
PR, FERTEINER, ¥HAGREET. K
SEAEEI TR AL, TR AL
BT B B AR B TR, SRR AL T
T PALRTTFLIAR S S5 b 0] 487 T8 s B R50CR e 4k 5l
SR SR PR R Yy W ANAE N T SRR A D AR
P, XA [ 45 K 2 B FLBSGAL B T AT B0 A

converter valve cooling system; throttle orifice plate; three-way control valve; flowmaster

RPN S e N ES PR T R s WA Al ) I E k]
WAL BIBEIE, FITIRIE A KRG 2 FisiT48 %R
JAHESCHE, JF R IR 78, nf At R G Ie AT T,
ek TR & .

AR SC LT RS - VT S5 £800k VK i R EL AL
o L TR 3l L R K A R R TS R R AR
FeE, FETASOHE A AT BT, R R A
— 4 Flowmaster BT B0 4T, FK & 4
FO0F LA LR HERR A, 55 18K RGAELL
BIRENLREAT IR0 2 AT, BUFLAT e P B S FH T SR T
.

1 BHRLRBISITE D
1.1 WRALRET S R 2 AP tHE 5

W 1 FR, WA RS AR I 1R T i3
ITHERR, M=IERIFEA 100%8], s A
NI K R A M - e S = R
R 0%, A 5 It 368 4% A28 Dy — 368 o) — i e A i — i
JEBS . XFTLLAT A, B = TR AR, Ak
RRERE ZREBOR, &R T RGUE ) L &5,
R B N R LR 7 kAT A s,
TR AR A S5 R 25 A BN S+ K I R 22 A

Forh A H S R PR ) SR 0% B4R 2 mT

AP, =47.6kPa (1

LK I S R A AR A e 1V H R R
TR R BB DN250 KiAs, H B R
EKZ133.1m, 5 DN250 K223k 8 .

A GB 50015-2003 2 545 /K HEZK & 1 #iLYE
WAk R A

i=105C,"*d*q.® (2)

e DNEE R K EARKBIR, kPa/m; d
NEBITENRE, m: g ARIHRE, mYs: GN
IR (AEREI30) .

SR LT AN N W

2
\%

h=8_— (3)
§2g



+150 - fil 74

751 2023 4F

Kb § MR REG vNE N, m/s;
GNEIJIERE, m/s?.
DB B e P T B A] 45

AP, =34.17kPa (4)
R AUARHT JA 220N -
AP = AP, . +AP,,, =81.77kPa (5

1.2 TRILILET
WKIEDLT 5054-2016:K /3 K W[ VRUKEE &I
O KEE L E A K
421.6G

JpAP

KA A AR IFLE, mm; GRIEETL
B, thy p AKIPIEE, kgm’; AP 1L
WRAT G K2, MPa.

PR T BTSRRI FLAE N -

d, ~158mm (7

d, = (6)

2 ETFlowmaster AERHITE D
2.1 BUNBEBHKE

Flowmaster £ {4 /& th Jt — it (1) — 4 A 1k &
Guii B AR, KT RFERRIRAA RS, TR
F| H Flowmaster PR3 A 2 Hb 2 S S 1 10 R Se 07 |
B AT RS /FRAS SRR, JRAT R, RE. R
& FUEESEITHE T

SHHE

FPump: ¥ 535m*/h=148.611kg/s } Ay ik ¥
MR PFE80m. IIF142kW. WE2f7R, Suter
Head-Torque Curvef%ZKSBJ  FKH2fit gh 2k 5 A 6l,

MCPK250-200-500 CC MCE 16004A
T IRMegaCPK FFEDIN EN ISO 2856 / 1SO 51954RfF

A

100

80
(m)| Qmin
60 ©482.0/A01

i ]
o | 40007801

100 200 300 400 500 600 700

= Qmax
b

\L:\wso:t.omm

800 (m3/h)

E2 MCPK250-200-500R n 21772 mhsk
Fig.2 MCPK250-200-500 Pump flow head curve
&% Cylindrical Rigid: E4%£0.267m, K& #KH
SEBR AT B B AR, 4R RS FEAK 8 B A HE R A X
0.025mm.
7K B R

KT HEAA0267Tm, JEFE A

0.476bar, R4 FHEH 71 ZEHHE A XA 15 Loss
Coefficient §13.5.

PO AL K /1 EA20.267m, [EFEIRYE 5
Witk 5 4.5bar, AR4E R T R0 EA AT
15 Loss Coefficient §127.

BB K ITEA0.267m, WIEI3FTR,
HETEAFPAT HLRA F2 1 P i 106 9V 13/ V144 A,
FH 1R 1] 42 ) 2% A 45

AT fLOrifice: FLIRAMEK ITEAE0.267Tm, &
F£0.01m.

22 AR R

=l
W +§ E—‘[mjj:m&a
-8 > L&Yz
. |
e =1 ﬁ
PRA
S S
R = = = (5} O R EHE
b=
sermmp 9]

E3 Rk RE TR B EEER
Fig.3 Calculation and Simulation Model of Throttle
orifice of the converter valve cooling system
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Table 1 Comparison of flow rate and pressure drop in

different circuits
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Table 2 Calculation table for throttle orifice selection
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Fig.4 Structural design drawing of throttle orifice plate
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Fig.6 The trend diagram of the total flow of the inlet
valve with the opening of the three-way valve
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