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Abstract >> In this literature, we are introduce a basic design of multi energy hub
based on natural gas governor station. Multi energy hub consists of turbo ex-
pender generator, phosphoric acid fuel cell, pressure swing adsorption, H>
charging station, utilities and etc. We design a hybrid energy hub system that pro-
vides energy using these complex energies, and calculates the amount of elec-
tricity that can be produced and the amount of hydrogen charged through the
process analysis. TEG and phosphoric acid fuel cell produce 2,290 to 2,380 kW
and can supply electricity to 500 houses. In addition, By-product H, gas is refined
to H vehicle fuel. This will help maximize the balance of energy demand and sup-
ply and improve national energy efficiency by integrating unused decompression
energy power generation technology and various power generation/heat source
technologies.

Key words : Multi energy hub(£ 8+oj| L X| 8] E), Turbo expender generator(E{ 2 2 &
3 X 47|, TEG), Phosphoric acid fuel cell(® 2 M X|), Ha (44 ), Hz charging
station($+AF X A)
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Table 1. Space requirements of equipments for installation

No T Square reqliurements
()
| A structure of . 23529
turbo expender generation
) Utilities of . 78,54
turbo expender generation
3 phosphoric acid fuel cells 312
4 H, charging station 100.8
5 H, tanks
288
6 Compressors
7 PSA 9
8 |Electric vehicle charging station 100.8
9 Control center 90
10 CHP 5.85
11 Absorption refrigerator 4.16
12 PV 560
13 ESS 20
Total area 1,804.44
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Table 2. Designed operationg condition of turbo expender
generation

Variable Operation condition
Inlet flowrate (ton/h) 28.8
Inlet pressure (barg) 60
. Ist stage 55
Inlet temp. (C)
2nd stage 69
Outlet pressure 8.5
. Ist stage 6
Outlet temp. (C)
2nd stage 5
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ig. 2. Process diagram of H, charging station
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Table 3. Required cal. of each stage of turbo expender gen-
eration

Reauired Heat source Additional
e Phosphoric acid fuel cell heating
Stage cal.
(kcal/h) PAFC Trigen FC system!
(kcal/h) | (keal/h) (keal/h)
1 914,200 378,600 301,100 234,500
2 11,052,000 - - 1,052,000
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Table 4. Process analysis of outlet of phosphoric acid fuel cell
and inlet/outlet of PSA

Outlet of Inlet of Outlet of
Node phosphoric PSA PSA
acid fuel cell
Temp. (C) 150 39.99 40
Pressure (barg) 1.013 9.830 9.8
Volume flowrate
(Nm*/h) 370 282.1 110
X 0.4755 0.6236 1(0.99997)
Xcoz 0.2636 0.3457 0
Mole I o | 02436 | 00080 0
fraction
Xco 0.0027 0.0035 0
Xcng 0.0146 0.0191 0
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Table 5. Specification of PSA

Design Conditon
Equipment Pressure Temp. Flow
(barg) (C) (Nm’/h)
H, PSA 9.9 80 330/124
Feed tank 9.9 80 330
Tail gas tank 9.9 80 205
Product tank 9.9 80 125
Vaccum pump -6,700 80 234

Fig. 3. Outline of PSA
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Table 6. Specification of compressor

Node 1st compressor | 2nd compressor
Stage 2 1
Designed pressure (MPa) 103.4 103.4
Inlet pressure (MPa) 0.8 14
Inlet temp. (C) 20 30
Outlet pressure (MPa) 40 90
Throughput flowrate
(ke/h) 11.3 89.2

ISOMETRIC VIEW

Fig. 4. Outline of H, fueling package system
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