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A Study on Establishment of Technical Guideline of the Installation

and Operation for the Biogas Utilization of Power generation and Stream
- Design and Operation Guideline
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ABSTRACT: As a guideline for desulfurization and dehumidification pretreatment facility for optimizing utilization
of biogas, the H,S concentration is set at 150 % which can be treated with iron salts, dehumidification is the optimum
value for generator operation, and the relative humidity applied at the utilization of biogas in EU is set at 60 %.
We have set up the generator facility guidelines to optimize utilization of biogas. The appropriate amount of biogas
should be at least 90 % of the total gas generation, and the capacity of generator facility should be set at 20 ~
30 %. In order to equalize the pressure of the incoming gas the generator, a gas equalization tank should be installed
and the generator room average temperature should be kept at 45 C or less. Since the gas is not produced at
a certain methane concentration in the digester, the efficiency is lowered. Therefore, it is required to install an
air fuel ratio control system according to the change in methane concentration.

Therefore, it is necessary to compensate for the disadvantages of biogasification facilities of organic waste resources
and optimize utilization of biogas and improve operation of facilities. This study was conducted to optimize biogas
utilization of type of organic waste(containing sewage sludge and food waste, animal manure), investigate the facilities

problem and propose design, operation guidelines such as pre-treatment facilities and generators.

Keywords: anaerobic digestion, biogas, power generation, steam, food wastes
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Table 15. Outline of biogasification facilities for energy balance analysis

Yy PTYEIET NS
NE=| A A 5loH 2= L= o2
= % zem  map SN HT g L& 0f|L44] 2ol
M2l el 1A
_ PXSEESE ERSESTEY
Gl @= S - H< 3] - o . - molE
A = e (4= 5D 5% 5]
- P
M wE ews P E j{T]O% soA Az esndy
O  w=  sdx - A@% &% wd Riodw ] e
DM ©= 2= - < IS Ll RTOY & - W H 3] 4
NS B 1E Bun edAs oz w4 @9 wd i i R L
LA AZ
Gs  ER e zEn oA - S . suA Azdm sdA Az S s
o g 35]4
BC 9= a4 zelA - i B md sod Azas Sad A= ud A
AS 9= o zeld - i s wmd L[ Axdm - ernay

* NS AAEe 3797t S ARE o) &

J. of KORRA, 26(2), 2018



HIO|27tA Ol 7|24 DFAS 2I8t &-H(I) 97

[y

Table 16. Status of inflow resource and energy of resource by biogasification facilities(2016)

ARQYEM) BENCTIERIED S
12 suse szze T A 2432 gmze T 4 ze)
= = =24 S=T ST s214|
GJ 77,100 - - 77,100 32,819 - - 32,819 1,268
SM 165,200 - - 165,200 87,901 - - 87,901 4,895
CJ 48,840 - - 48,840 34,786 - - 34,786 2,539
DM 33,092 - - 33,092 34,326 - - 34,326 3,772
NS 1,497 7,508 - 9,004 1,551 1,577 - 3,128 1,027
GS 34,955 - 178,677 213,632 36,219 - 47,254 83,473 NE?
BC 50,700 - 552,900 603,600 24364 - 126,954 151,318 N.E.
AS - - 319,331 319,331 - - 95,581 95,581 N.E.
1) vto] @7}2~8} Al o] AnlE.
2) "po] @728} Aol An|HE FE E7HNot estimated).
Table 17. Status of production and use of methane by biogasification facilities(2016)
AJA Of| Eh- O[Et O] 2(ZINm3/H (MWh/\))
(INmYE)  QlojzpA el 2y StesiA| 22| ©F A2 %
Gl 3,239 702 2,207 121 209 -
SM 7,770 2,733 - 4,513 523 -
ol} 2,798 1,177" - - - 4,668"
DM 2,490 1,815 - - 1,747 394
NS 245 13 - - - 232
GS 2,299 - - 1,819 - -
BC 7,909 335 - 3,502 - 3,910
AS 1,974 377 1,597 - - -
1) CAIAd 9] wgh o] &2 MWh/'d T4,
Table 18. Status of production energy and using energy by biogasification facilities(2016)
i 22 AAHMWR) @A 018 Yourta o4 A
7| |l (MWh/H) (MWh/H) (MWh/)
Gl - - 28,022 7,759 35,781
SM - - 55,634 30,194 85,828
CJ 5,181 12,088 - 1,306 18,575
DM 1,304 3,043 19,302 20,052 43,701
NS 768 1,791 - 148 2,707
GS - - 20,098 - 20,098
BC 12,956 30,231 38,681 3,702 85,570
AS - - 17,641 4,161 21,802

F1) CAA] gk o] &2 MW B9,
TS vle] Ut AME &S S EF HI]E 952 %= =A B7H=E AT 53] GIANALY A5 o
Ho] @7k AldOA 722 %ol S YERH o, 22402 B7153 109.0 %2 Asta S E‘ii o,

CJ, SMAAQ] Hlo] @7}~ AJakE o] 105.0 %9t ozt e 7Y SHEF HVESY W88y
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Table 19. Energy balance and efficiency energy by biogasification facilities(2016)

& (MWh/) S = (MWh/H) =2 (%) 22(%)
Al dErd  AHHH Ofl 4 A] ojo|g? o4z HtO|2ItA  HiO|RIIA SUE
oflH 3| o|g" 223 g 28Y Mi =289 289
(A) (B) ©) (D) (A+B)(C+D)  (C+D)JA)  (C+D)(A+B)  CI(A+B)
GJ 32,819 1,268 28,022 7,759 -1,694.10 109 105 82.2
SM 87,901 4,895 55,637 30,194 6,964.70 97.6 2.5 60
al 34,786 2,539 29,600 1,306 6,419.60 88.8 82.8 493
DM 34,326 3,772 7,459 20,052 10,587.40 80.1 7.2 19.6
NS 3,128 1,027 2,558 148 1,449.00 86.5 65.1 61.6
GS 83,473 NE.” 25,395 - - 304 - -
BC 151,318 NE. 83,664 3,702 - 57.7 - -
AS 95,581 NE. 17,641 4,161 - 2.8 - -

F1) vl 97hes o] 8 A4 D D A ol § oL,
%2) QJol7hes Aol of3k ol Hhe] @7k U,

F3) hol 97 A SUA] FA(E Bl @71 ARSI gw A5 R wMESE v f7189) AUA HAFE o,

s YRERE 7
T4 7148 AL oyA] HEEE
F5) &aHHE 5 BYUAE B3 vto]l vk AN B &
F6) &Y 5
F7) Hpol k23l Al o] AnjAE R E7KNot estimated).

wolo] mE FYAUAF] a7} Ee vpo] o
Tk BRG] HAEH 0T FF AS7) LRI
7RI Ao Tk

g} o

o 1o

424, FAH L QA

F718# Ak vlo] @7ks) AlAde] o4
42 ouAAS '&3 A m&s JHE
T At T FEeE &8 Jhesi, Hiolert
2> A Atk 4 AR RS 2 R/RE =
ol7] #fsliA FALFS] g B AtkE ol

5. HO|2JIAS B8 WM U Ag
MAA 0| 0|8 71&2|2 (%)

Ll A P Rt D B P e (= = R

J. of KORRA, 26(2), 2018

$0% 2 Fe) 20 AIAFL eu),

FYeliAE 1A G Hlo] 7k o] E&(Ho] 272 wo]§ A|9)).

L, ShrE B A]) Hio] 73t Al tiEk d%
ZAE AU EUEY A3E 7HEe = blo] 97k
o] 8-S 9t Al A B 2 QA Uik 7]

A(he ANSILA B,
5.1. HIO|2IIA O} AIM A - 27 2|2(2h

5.1.1 wpe] 272 o & Al AAIA A A E
A

Hlol @7k AL WAYRT} o) §o] Z41
5 QRS 22t AR soksir, Aol Hhol o7}
2 %4 A5 G o] 97k o] & AA Ao ol
o7k HHAE HASeIok Bk o FIAE F
NHow fARS 8 AL HoiAok G,
=3 o] FFAE Nm'(0 C, 1718h2 FH=AY
Bk ol Ao} Gk,

Hho] @7k o] §-8 2 A 0§, WA L 2F]
olg, 1A} o] Fof 548 L AT o] Fol
glom, 58 kAl g el A LAIsk o] @7k
T areniAE Az dgst g &7 duAd &

E2 AGEHE AT oUR| o] §Hol A TgH ol

ol
=



HIO|27tA Ol 7|24 DFAS 2I8t &-H(I) 99

3 s, A ANSE WET ol T A9 ARARLE A
dloo7bssh Aol tid ofix R BAS Aol A9t ABAYelN AET} AR B 9
714 AL UA ABESE D AUAS A A 5 AHA BES T+ Yok

Hel mee AAZoR Assn Py AL 5
S o2 s ojo} Bk 512 348 A7 - 24 JtelEakel F@
Hlol @7k gAbRES FdEel wEbs] A, Blo] 97} o] g TR Hlol ek A% A,
AE, S HiE S AR AU A o) gay el sRue, 1 A4 Aol 2,
S oleF 2. A%z, GAZ, BAAA Fol TG AN B
vhole7hssh MRS AN, FUE F8E A g ua g4 stelEeiele ofeel Table 20~
B8, 3 B0l e £ glome o AFAe] L Lon

Table 20. Desulfurization pre-treatment system planning and operational considerations

= A & GUIDE LINE A|A| H|
. = 33lea FEE 150 ppm ©lSHEAA]
h TIHRAEE b old el 23 = HE AP B genae o8]
o 23z ol A0) o@ Hard A2
2 AxAE vIF 0 Az st o 28z Washe Tk PeT Aol 4| A
g va A
o o A B - 2RE A E ARAT Be -
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Table 21. Dehumidification pre-treatment system planning and operational considerations

= A & GUIDE LINE A|A| B
= WA FA SR - BT FAACEeTE =
1) 7 PIAHER 7k o] 8 Aulel A Aeh A= 60 % olst
= By o84 B HY FE gl
2) A A2 AR v = Zro] ASBAHEER]) - 3¢ 44 I8

Table 22. Dust pre-treatment system planning and operational considerations

= Al & GUIDE LINE A|A| H|

S Aoz Axd 9w S
1) ;};]Eg);ﬁz Hoz Axg 1A 7] = 27 AA Adu) AX)(SAEA B e)

Table 23. Disiloxane pre-treatment system planning and operational considerations

= A A GUIDE LINE A|A| H|
1) el e dn) 1 o A2 APIE 4 mgNm éﬂ"j];ﬂ

= A = =27] olst AglAl 5l Agdn] ARE
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Table 24. Generation system planning and operational considerations

= A & GUIDE LINE A|A| H T
1) A 7)o 82 Az = AA| 7f=A L] 90 % o] o] &
9 =}
2) FARS 2@ D AAEE AZ | BN 24D ol AR B, 150 Kw olahe A9 o
[¢]
3) A7) AE §F 5 = 7] AN B ARES 1030 %= F
g = o2l 5 87 &
CHy % 50 % °1%
H0 S AUEE 60 %
4) vlol sl EA A3} 2 gm™% g 60 %
HaS ppm 150 °]3}
A5 mg/N’m 4 o]3}
2 1g/N'm 10 |3}
5) HA7] 7Y 729 o #5387k 75 Z(buffer tank) A X]
6) ¥7] H#d = A P 2w 45 C o3t
7) e sE st mE & Az | WE $E fEe] mE 37|ARH AsAle] 4
8) W& k2 Ao} wlF = 7| B, SEAN|RAEEH] ] WiErt 818 Ve 5
9) A A AR WF = S AR AR
5 = vo] ome A7 FAV)FH(N/|1SARAY Al EE 33
Hg et ng =
10) %% Htel PlE KS M 2890) =AI7F2=ARY ol A - 7] - AL 712 T
= AEFgAR e ISR Y 53t EE
(ARTFND YT 7hRE W) A
Y] AAE A7 B4 .
11) Qb ol = SR G SAA fstel £BE MR AR e
2ol Agjste] dA| ’
o A PR, BEE ¢, WVIeE 5)
ASAA =
Table 25. Boiler(furnace) system planning and operational considerations
= Al A GUIDE LINE A|A| B
D E 7k Al = R SR R ASEe et HeE B 9RAE
Table 26. Biogas holder planning and operational considerations
= A & GUIDE LINE A|A| =]
D Hlol el ARE 4 BE o o slemade] 14 AAET S (34 3A2E ol
Table 27. Flare stack planning and operational considerations
= A & GUIDE LINE A|A| =[]

1) YoArtadar] Ax71E 4

&% mEA

= G2 9 Mu)o] Ao FHE] [0 m o4 o]|Fulo] 97t
ARZZHE 20 m o o] AAIRID 7R EF] 200 % ©]
doz A

J. of KORRA, 26(2), 2018



HO|27tA 08 7I£|2 Oitg eIt AT(I) 101

6. 4 2 o o s AUnUE P S AAEAT A

A Bo g AURUHY A34E Aesde

B AFelA= 718 HAR1 S E/5E <, 7 o, §7AEAY B G4 EACA 714
S, g V18R Hlol et it gl Ba8-2 VS71E S41E/SH S E 682 %DM
o]-g-oll HA 3} WS nlAstAl AL AUR A2 76.8 %), 7R E 66.8 %, SHrET A9
UHE, M= A2 8 duAsA B4s 9 462 %= AA| W 58.8 %)™, CODer
FatAtt @] FAH I AAE = blo] ek 7% S E/SHFE 59.5 %, 7FERERE 51.0
A B 2 Lstx AT A B A9E e %, sFrEERA Y] AL 633 %E EAEATH
2 upo] 7k Al HAE 9 s A el of FNRHA7E B FUEY VSEEE S4E/
g AA 9 &Y 71EXF(HS Ajbstazk dok SH 5T} 9.1%, THEELRTL 7.6 %, e Al
1 A 12714 714892 vlo] @7k Al 7} 45%2 7P @gron PABEMA P
< dos AFxAE ST A CNHIE SAE/595 9 105, 2 45°]
Hlo] @7t ~E o]-83k7] A7 7k AR A I, 7R n §Y 112, 4% 8901, s

2] &3 H]E= Hlo] 97k W) 8l 2A(H,S)7} 2] 49 7.6904 6.72 UERSTE A <
FEMH0)3 AgHste] FAHHS0,)S A4tsHA HA BN d7]48t% 359 VFAsE 7]
S, o= Y] WREES vhE 5 B4 7184 A S8 R4 3,798 mg/L,

A Ve EEE fEstEg Fadeyt a7 717184 2,418 mg/Lold, TlEER FEA

o} 1A 7] Ao @ AEEE ¢F 60 %°) 3,911mg/L, 7171584 3,641 mg/Lo)al, 318

] ZFshe Aol T EAjeta Yok A2 #)9] SEA 637 mg/L, 717184 297 mgLE
AR Uissize2 Sl golla F2 @Ays) BAEo] 77|54 gho] H wA BEAEQh

o, ¥ 7)ok yEdulof o)A Ho] whdr] 4. FNAREARAL] A B FAeluA 9} fEol
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= 718 EAA Y TRk dglol oF 55~195
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85 29O, G, BC, GS AL RYHE
83 o7 o7 galggo) u|E3 Zlo
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