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Scheme design for cooling system of £500 kV flexible DC converter valve
YANG Baisen'”, REN Haiying"’, KONG Deging'?, XU Shanjun"’

( 1. NARI Group Corporation (State Grid Electric Power Research Institute), Nanjing 211106, China; 2. Beijing
Guodian Futong Science and Technology Development Co., Ltd., Beijing 100070, China )

Abstract: By now Zhangbei flexible HVDC power transmission project has the highest voltage and the largest
power transmitting capacity in the world. Taking Zhangbei £500 kV Yanqing converter station as the researching
object, this paper presents in detail technological processes, main technical parameters and equipment features of
+500 kV flexible DC converter valve cooling system, as well as the structures of the controlling and protection
system of the converter valve cooling system, interface characteristics with the converter station controlling system
and the controlling strategies etc. Thus the overall technical scheme of +500 kV flexible DC converter valve
cooling system has been formed, which could provide completed design methods and ideas for the system design of
similar projects. The presented integrated design method, including the tools required, provides a solid guidance in

designing and promoting the flexible HVDC converter valve cooling systems.
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Tab. 1 Main outdoor environmental conditions of the converter

station
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LR /C 9.7
EP R AR /T 16.0
P BRI /C 43
2 B R /°C 39.2

2 SR B I /C -273
ZAEFH R /Pa 959.5
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LA AL /Pa 0482
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ZAETHXGE [(mes D 2.4
R RGE /(mes ) 28.3
AT F SR /(kW-m ~7) 0.57
BRI LIRS /em 115
HFE NI /a/(m/s) 0.4
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Tab. 2 Main indoor environmental conditions of the valve

cooling system
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KRR SE (% ) 80 20 ~ 70
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Tab. 3 Main technical parameters of +500 kV flexible DC

converter valve cooling system

1 R RGEEREN &/ kW 7200
2 YA HKAE R /(m*h ) 643.8
3 BEI K i g ATl /C 40
4 T 7K L R AR /°C 42

5 IR 7KL FE ik eE /°C 44

6 IR K R ARIS AT R /°C 20
7 b A PEARAR A /°C 15

8 7R B AR B R (e /°C 10

9 I A 3 K 2 /°C <10
10 1R 4 52 It B B / MPa <0.39
11 BN 1 Ak K ) / MPa 1.0
12 WA HK SR AVHE /(us-em ) <03
13 YA HIK B /(gL ) <200
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Fig. 1 Process flow chart of £500 kV flexible DC converter valve cooling system

ARG TR MBS AR R KB K E
. RIERS. tREBEURSMEE. R
ﬂi%m%%m
3.1 EEIFAENE K
FIEFRE AN B B 2 E G R
W, 3ok O A RN B CRE S A LK
(1) EEHE
AL A R 4t ﬂ%ﬂﬁ%ﬁ@ﬁ,*m*
%, 100% TR E., FRRHEONXLEN,
A B AR e E, ot mummiﬁﬁk
WPRIER: . TAERE, 4nis 7% R i A me 2 it
WEW DN, RSB FME, FEX
mm%: s A E Ml AT A, &E TR B
Hhﬁﬂ@ﬁ IR SUR L S R e
ﬁ%%ﬁmmo

L=

www.eage.com.cn

(2) HLE) = i

BT EMR B RERM, R PLARE AT
NN, —H—&, JATIENTNE KT
7 AR B R B B, 8 O A R T BE AR R IR A {1

Tt s A7 I R 40 % HoK il B o IS, B R
A

(3) Eitigs

BTk, —H—%, 100%I7T4

Mﬁ F a8 A S0 MR BURE L 451007 1 1Ak
iof 38 & R /DK LA AR IE L, [R5 A S
@@ﬂﬁ%%,ﬁ%ﬁuﬁﬁﬁﬁ,ﬂﬁ%ﬁ
(ERGRY
(4) Bk
BEFEREORL, BENRA RN
FH T N & HKk s BE RO R s @E TR A shHES

20214E18 - BHER - @i Hdl | 85



B=Eixit | Engineering Design

i, "] B 3hHEH AR K YRR, R IR
S AR HIAE200 x 10°LLR, Bh k& FC1E 8
AALEM, RIERAGREIZIT,

3.2 EBTFKAERE

F B Tk AL PR B 5 DR B B R R, E
BB A . R iR A A N, ok
TG A B A Bk fralifh, ERARGEK
YRR A S R B 1T,

(1) B

B —MH—%&, TIELEHMm
AR ARG IET . 812 e IR R HAZ e dE
ARG A R BR A R R L TR R R O o S R
M, BFRIT RS MEE T AR,

(2) K&k iEss

FEdESE TE RSN A, DI
Al REME RO IR R R, %, i
MEEEM, ZE k=it A NRERES, F
R S —Hiafr, HEELEHRIES,

33 BERS

FalE RS 5 B 1ok b 21 R BE AR e, FR B
FH 2 M G RN 55 2H B o A T2 MK R A TO0 R 76 A
FE R DRI AiN,, 4% H Ay BE D &SNS s
HLfR M, NoE S Pk, BE% HA R A
TEINE B R Gt , LAORFEE BRI e ) 18 e Fnie A
IR FE I . R, T K AT 28 b 2% EN K TR
JE AR AT 7 A ) A AR AR A
3.4 FhKEE

7K B F Bl KSR . kb K RE D AR Ok AR
T B, R K T TR A KR R 2R K PN i
AR GE IR A AR AL TF 5, 24 Hh oK E R r
ICTF % e B, &3 RAKERN K, AT ki
Bk A b is i, fhk R — M —%&, HAR4E
g% 1 G 90 0 v IS B EAT AR RN IR, R 4
i B 07 67 4 26 b IE R TR IR
3.5 NREARGZEEESHILIT

(1) FZERFRE T H

ErRERENE RN

86 | @i bl - HABEMW - 2021FH405E 11

d=18.81x(0/v)'" (1)
K, dAEETRNRE, mm; OhRGI
B, m’/h; v R, m/s,
(2) RGKDIHE
AR AR Vi V8 R B o AT 7
i=105 x (Q/C)"* x (d)) *" (2)
o, iHELEERH, kPa/m; QKK , ms;
Cohitg T B R B (AN BB AN C=130),
Wit (2) TR AR GERY SR E K B,
ML 15 174 2 3] 74
h:§'v2/2g (3)
X, SHREE D R%G vAENTE, m/s,
Wt (1) B RGN EER
#s A (2) f1sk (3) R RGR N HE
HMEB K BE. ,  [A] B AR 4 1% T 2 50 A7 AR 48 B K PR
AT RAR %
(3) WNBARAZEEHEARSEK
AR RS %, k&M RMikitZHdtir
HE, #3—-ERNEHAGREEZEH RS,
MRAPIR
F4 HNLSHRGTERRSH

Tab. 4 Main technical parameters of internal cooling system
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Tab. 5 Main technical parameters of external cooling system
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12 Itk A G A K B /(m™h ) 8.49
13 AU R 100%

5 RREHRIPRERRLT

5.1 MRRERRS

W Rl RN E, BATLRIRE,
M ERGRIN RAE, W, A —-FLE
EARE, BE L H B I P B R R
AG&HRAR DS, @i RPIeadiTi
Fr A 22 1

I ¥ 15 1l R SE1/OKE B, @it L RDPY R
B T RTV/OA B F TUARDPI L L, [R]IM il
DAOK W 55 4 2% 11 4 125 1l 2R L CPUBEA T B P il 15
52 WRRIPRES

& R R G R =8, MAEMSL, &
ML =EIREEEESHHN -8, REK
FEEGEE TR, o B BT b fn AL B .
HEZE SO IER,; AW IZESe O FER
o IR AT s (] R BT 2 R
PAK W s 55 8 5 1R 12 il R 4
5.3 EHIRIPRFEERE

I ¥ 125 il 15 OR 4 AR S8 ()3l 1 DA W 3k 472
WO, W& R ARG = E TR TS HE
ERRIEBWREGER ARG, REEHREREZ
WAL R X I e dt AT B sh bR, R R
SRl e Rk BIEIR G . B Rl

2021518 - BHEM - % hd | 87



ARt |

Engineering Design

AGREINUKMEGFERER, BERGEP R WAIUMLE =EReRPRASZETERE, B
GRE2NURMEEES, BEREER RS EOE2R,
il RZA CPU Bl {5 5 CPURH {5 b 5 il
! PS | CPUCPCPICP| ' 'I| PS [CPU CPCPLCP| 1
X ST . X fild 5E B !
bi21|alB|cC 1234/ A|B| C
F% I
L 1 Heet
' PROFIBUS DP (A) : :
PROFIBUS DP (B)
PSEIAZRSTO FEHIBA SO
o [Teeo [T yo Tvo [ 1o | vo wo[Teeo [Ty [vo [vo [ vo
| DN&‘HL] DP#&HL] ' i Dr{zuu nmzuu i
) ) PN ) ) _ TR _ ) ) LIA K )
! CPU | CP CpP /0 1/0 ! CPU | CP CpP /0 1/0 ! CPU | CP CP 1/0 /0
A AA AB Al Al B BA BB Al Al C CA CB Al Al
gaf][#nl] X penffsnl X genfljgnl ,
SR R S R N |
R RGEA R ZRGEB R FRGEC
B2 @REtlRrRgEIERER

Fig. 2 Working principle diagram of controlling and protection of converter valve cooling system
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Fig. 3 Normal start control logic of main circulating pump
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Fig. 4 Normal rotation control logic of main circulating pump
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