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Abstract >> In order to introduce the hydrogen economy and increase supply, re-
search in the field of hydrogen production is being actively conducted. Among the
hydrogen production methods, the method of steam reforming from natural gas
and producing it currently accounts for about 50% of the global hydrogen
production. In the method of steam reforming process, hydrogen can be pro-
duced by adding a reformer to an existing natural gas supply pipe. Because of
these advantages, it is evaluated as a realistic production method at present in
Korea, where the city gas supply chain is well established. But there is concern
in that it is highly likely to be installed in downtown areas and residential spaces.
In this study, the risk of the process of steam reforming to produce hydrogen was
reviewed.

Key words : Steam reforming(4% 7| 7§ &), Hydrogen($4 ), PSA(Y & 3t B 2t7]),
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Fig. 1. PFD of hydrogen production from SMR
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Table 1. Table of SMR process feature
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FLOW

WRONG
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HIGH FLOW | LOWFLOW | NOFLOW

PRESSURE

HIGH PRESS | LOWPRESS | VACUUM

TEMP

HIGHTEMP | LOWTEMP

LEVEL

HIGHLEVEL | LOWLEVEL | NOLEVEL

AGITATION

TOOMUCH | TOO LITTLE

REACTION

WRONG
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NO SIDE
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STEP

EXTRA
ACTION

WRONG

BACK STEP ACTION

STEP LATE | STEP EARLY | MISSED STEP PARTIAL STEP

Fig. 2.

Table of deviation

Table 2. Table of Frequency

No. Frequency
5 More than one occur on operating time
4 Not more than one occur on operating time
3 Sometime can occur on operating time
2 Probability of hazard exists on operating time
1 Very rarely occur on operating time

Process Feature

- Adsorption for removing sulfur at AMB
- Removal of EM, Thiophene, etc.

- CHs+H,O=3H+CO

De-sulfurizer

SMR - 7500, Burner integrated type

- CO+H,O=H,+CO,
WGS - 200-2500

- Absorption and removal process of
PSA impurities and CO;

- < IMPa

Table 3. Table of criticality

No. Criticality
5 Fatality, more than two men injured
4 More than one man injured
3 More than two men hurt
2 Not more than one man hurt
1 Safely designed process

Vol. 33, No. 1, February 2022

Transactions of the Korean Hydrogen and New Energy Society <<



64 44 95 HIZHO YK 23y Wt
I
B SEHOR eglon], 2o e $dEE &
o sFes ol s
& ol =Rliet Y¥eH 7IES the Table 4]
Table 4. Risk matrix
Criticality 5 4 3 5 |
Frequency
5 5 5 4 3 3
4 5 4 3 3 2
3 4 3 3 2 2
2 3 3 2 2 1
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Desulfurizer SMR | Heat Compressor
! exchanger '

Node 1
NG Supply system
Press. : 0.01MPa

Node 2
SMR Pakage
Press. : 0.02MPa

Node 4
PSA System
Press. : 0.6~0.8MPa

Node 3
Compression System
Press. : 0.9MPa
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Table 5. Sample of HAZOP sheet
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. and Emergency 2 1 1 . .
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. . - Consider check val
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Table 6. Major Improvement recommendations

No. Risk Action

Hydrogen and CO2 released into the
atmosphere by opening the front and
rear Vents of Tank. KGS AH171 :

released into the atmosphere is illegal

Bypass to burner
for combustion
released

L. Consider check
Back flow from PSA vent line side . .
2 . valve installation
creats high pressure at front end .
of vent lines

3 Inflow of moisture into the rear end Drain
due to overflow in separator regularitically
4 Process design different from KGS Review the
AH171 process
Compression targets are hydrogen,
CO, H20, and a small amount of
. . . Separator
organic matter without risk . .
. . . installation.
verification experience . .
5 |- Water vapor : Liquefaction potential Risk review of
upon corlzlpréssiin ’ reformed
. hydrogen
- CO : Low risk concern Yeros .
compression

- Small amounts of organic matter :
viscosity, needs review
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