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Technical Solution and Economic Analysis for Natural Gas Distributed
Energy Unit Combined Cooling and Power Supply of Data Center

LIU Wei, YUAN Hansheng
(Nandian Synthesis Energy Utilization co. , Ltd. , Guangzhou 510530, China)

Abstract ; [ Introduction | Inorder to improve the reliability requirements and effectively reduce energy consumption, the paper propo-

ses a comprehensive solution for a mains + natural gas distributed energy system and analyze the technical feasibility and economy of

the solution, and give support for the choice of the solution. [ Method ] To verify the feasibility of the solution, we took a certain data

center as example, comparative analyzed the consumption and the distributed energy system of the project. [ Result]The results we

obtained demonstrate that compared with conventional data centers, data centers supporting natural gas distributed energy systems have

certain advantages in reducing energy consumption. The solution has certain economics, when natural gas prices, cold prices and elec-

tricity prices are properly matched. [ Conclusion ] The solution and economics this work provided are correct and effective and can

provide guidance for investment decisions in natural gas distributed energy projects.
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Fig. 1 IDC power consumption distribution
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Fig. 2 Gas-steam combined cycle process flow chart
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Installed power of an enterprise IDC in Guangdong
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Tab. 1

HH =/ /MW IIE/MW IR /kW TR/ MW
T3 HLEEE 11001 44,004 19.296 369 74.670
T4 Pl 4.076 16. 304 7. 648 234 28.262
B 0 0 2.540 254 2.794

& i 15.077 60. 308 29. 484 857 90. 649
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IDC 255854, IDC iz f7Hck . /NS 1T i fif D) 2
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Tab. 2 Maximum and minimum operating electrical load in
an enterprise IDC in Guangdong
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MW HEHR /MW HEHK /MW
IDC HLtE
60. 308 0.9 43 422 0.9 27.139
R RES -
e 29. 484 0.5 14 742 0.3 8. 845
oAl
Mt 0.857 0.5 429 0.3 0.257
BYJ B
At 90. 649 — 58.593 — 36. 241
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Tab. 3 Cold load composition of an enterprise IDC in Guangdong
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o /MW Jj]%*z/kw /MW fii/ kW
T3, T4 22 717 15 077 60. 308 857 3. 861 8. 300
HLB b
f;lig 11 223 — — — — 1.347
4iF 33940 15077 60.308 857 3.861  9.647

2% H N IDC 555 4E, % & IDC PLAE it K
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0.5, HABHBREAFHRER 0.3, J AREMIEL
P I TR K . /N AN 4 PR .
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Tab. 4 Maximum and minimum cooling load of an enterprise
IDC in Guangdong
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T3, T4 HLptE  22.717 45.781 28.554 8.300

HAbiz itk 11.223 — — 1.347

&it 33.940 45.781 28.554 9. 647
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[Bl 7K ELEE 12 T/18 T,
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Tab. 5 Solution 1 main equipment configuration

EigE| B HARSH LRIV &
IRSEEHL L FALAL LM2 500 21.812 MW £ 2
S 5.5 MPa/510 C: 31 t/h
sy JUER 5.5 : a2

SRIEIR 1.1 MPa/250 €. 3.4 t/h
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Tab. 5(Cont. ) Solution 1 main equipment configuration
TiH PR S HARZSHL LR G
KRR RKBHHLA €9 -5.4/0.5 9 MW = 2
FEVRBALAR HA AL BS500 5.815 MW & 8

IR EERAARE MK 6 FiR. Jr R
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Tab. 6 Solution 2 main equipment configuration

o H AT HARSH f B
IR FEHL L BHLL]L PG6 581B 42.100 MW E
CH 3.82 MPa/450 C: 70 t/h
P MEH : PR
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HhE KBB4 C18 -3.7/0.5 9 MW = 1
ZEIRRALBHEAHL - BS500 5.815 MW &
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Tab. 7 Analysis of technical and economic indicators for
program 1 and program 2
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il 74 HLEL MW 8 X5.815 =46.52 8 X5.815 =46. 52
AEFI /N B /h 7 000 7 000
EFERIRS /10 m’® 9170 9732

SEREKEE/10%m? 136.5 143.5
AF % 1 B/ GWh 358. 85 369. 25
ARt H B/ GWh 340. 91 350. 79
AEHES H/GWh 325. 64 184. 62

AR L % 95.5 92.8
RER A %R % 77 74
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Tab. 8 Option 1 investment estimation

75 TR K B A F FHHER—/T T

1 THREFH 49 400
1.1 TR 9 800
1.2 W E 34 600
1.3 AT 5 000

2 TR H Al 3 8 000

3 FEARTE R (1 +2) x5% ] 2 870

4 T H # SR (1 +2 +3) 60 270
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Tab. 9 Financial evaluation indicators for two access schemes
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LREATR W Ay
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(Ic =8% )/ Ji It —557 1255
B R 24
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Fig. 3 Gas cooled electricity price linkage analysis chart
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Tab. 10 Analysis of energy saving and energy saving cost of
different PUE values

. fiiZ CCHP %
T A 1 K S
il H A L SRR L
MFEHE/(GWh - 4E 1) 331.92 255. 46
IT fIf 45 484Em/(GWh - 4E ') 152. 68 152. 68
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Tab. 10(Cont. ) Analysis of energy saving and energy saving
cost of different PUE values
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