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Research on Calculation and Control of Positive Pressure Air Supply System

for Offshore Booster Station
YANG Fengbing, ZHANG Xianti, WANG Chunlei, SUN Wenlong
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract : [ Introduction | The paper aims to maintain a good and safe operating environment for offshore booster station, reduce the
corrosion effect of high-salt and high-humidity gas on the equipment, and increase the service life of process equipment, the
calculation method and control method of ensuring the indoor positive pressure are analyzed. [ Method ] Through the comparative
analysis of the calculation results of the gap method and the number of air changes method, the calculation principle of the positive
pressure air supply was determined. Through variable air volume adjustment and residual pressure valve control analysis, the indoor
positive pressure control method was determined. [ Result] The results show that the indoor positive pressure air supply volume of
offshore booster station should be calculated according to the gap method, and the conventional number of air change method is not
suitable for the scenario. At the end of the variable air volume, a smaller air volume is suggested to be used to achieve precise
positive pressure control and reduce energy consumption significantly. [ Conclusion | The research results can quickly and accurately
calculate the positive pressure air supply volume, and at the same time can realize the precise control of the positive pressure air
supply system, which provides theoretical guidance for the design of the anti-salt and anti-fog positive pressure air supply system for
offshore booster station.
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AR=K§pW (1)
K. APCHENINREZE (Pa); K RHREZER
B, W19 M5 v, RSP, BL7~8 m/s s
p — HITFREE T RIS TERE, 1.2kg/m’,

Fi IR A i &= AU R 35~40 Pa, H =
P IE A 75 2 m T =AM RUER 10 Pall |, A BE
WEE bR iR S AR E N, = N IERE
HX 45~50 Pa.

H A3 2R 2 N OE R i s Ko 0 A
HEPVE L BRARIREBGE . T RS R T WA ki
BT .

1.1 4Rk

KBERRE TR X, BE% T R 4E a5

M, XHEIETENAER—EMNIERE. %

VI, ORAE— 0 22 T it i XU 4% 0o
L, = 0.827AAP"" x 3600 x 1.25 (2)
Krf: LoAEEZEFITENIMERNE (m7/h); AN
FTAEMAERE R (m*); AP RN X SR X Y
H2E (Pa); bWAREL, M TII4EM2; 0.827 itH
WG 1.25 A AR I R A
V48 R SE R T AR SRR xEE T HEATITERL
4% S e RGBT e —DABE R, E51THIE
A TR, e AMEIEREREA . A
U5 4 5 i IR RE 0T [ 52 PR 22 2 R BUEL N 2 mm,
Bolg b IR PR ) G AEBR GE AR 1 s . %
HRZE R P 18] 1E T 26 KU 25 SR sk 2 s .
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Tab.1 Statistics of external doors of each room

L ARESIE NS

35 kVHECHLZE 1
35 kVECHLE 2
FAE R E
FAE R E 2
380 VI =
=Y
220 kV GIS =
HL I A% 1R
TH B G
WEEAL

_ =

1
1
1
1
1
1 —
1
1
1
1

1

W LAMIEAII RS 1.5 mx2.6 m; AN 122 R5F 1.0 mx2.1 m.
2. AR SN IIFIE Jr i =4

x2 HERFETERE

Tab.2 Calculation of air volume by gap method

J5 1] AP/Pa b A/m? L/(m’+h™)

35 kVHELHE 1 50 2 0. 034 894. 71
35 kVHELHLE 2 50 2 0. 034 894. 71
FARARE 50 2 0. 046 4 1221.01
FASEARE 2 50 2 0. 046 4 1221.01
380 VIECHLE 50 2 0.0216 568. 404
N B 50 2 0.021 6 568. 404
220 kV GIS % 40 2 0. 034 800. 25
LA 4[] 50 2 0.034 894. 71
TH BRI s 45 2 0. 034 848. 80
3w AL 45 2 0. 034 848. 80
At — — — 8 760. 81
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Tab.3 Calculation of air volume by air change times method

3 ] SPHm BREERmM L/(mP+h™)
35 kVACHLE 1 3.6 684 2462, 4
35 kVALHLE 2 3.6 684 2462, 4
FAEARE 1 3.6 1828 6 580. 8
FASEARE 2 3.6 1828 6 580. 8
380 VACHL = 3.6 257 925.2
NI 5 3.6 166 597.6
220 kV GIS % 3.6 1259 4532, 4
A ) 3.6 807.5 2907
TH B KA B 3.6 730 2628
W@ LG 3.6 570 2052
it — — 31728
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Fig. 1 Comparison of calculation results of two methods
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Tab.4 Calculate the number of air change times after air
volume calculation by the gap method

1] Wi/ (m*+h™)  GFEAER/m B

35 kVACHLE 1 894. 71 684 1.31
35 kVELHLE 2 894. 71 684 1.31
FAREAE 1 1221.01 1828 0.67
AR E 2 1221.01 1828 0.67
380 VALHL = 568. 404 257 2.21
N e L 568. 404 166 3.42
220 kV GIS % 800. 25 1259 0. 64
L iR A ] 894. 71 807.5 111
T B 7K A G 848. 80 730 1.16
W@ LG 848. 80 570 1. 49
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Fig.2 Positive pressure air supply system and control system
architecture of offshore booster station
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