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IR S I P74 Where is Biogas from?
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Biogass

JHA 4> Composition:
50-70% CH4
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K44+ Conditions of the fermentation process

{5 E Temperature
— i & % mesophile process (30 - 38° C)

— Filit &% thermophile process (45 - 55° C)

= N # BY i5FA] Retention time

—Z/bminimum 15K

— HFRRange : 20-50 &

— % W, Common: 25 - 30 K

F¥ 4B Dry matter concentration

— VL &K Dry fermentation : 20 - 30%

— VB K Wet fermentation : 10 - 15%

S BB 4rGas mixture composition

— H4E Methane: 50 - 70%

— “HFMixCO2: 30 - 50%
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Biogas yields of 1t suitable organic materials

waste wheat
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YRR R
1 V54K BAT (LSU) = 500 kg 4 E

1LSU=0.6-12%4

FRELSUN A 1.3mES
{&HE K214 6.0 KWh/Nm?

bbb

]}

1LSU=2-6%
FRE|LSUF A L5M3ES
&HE K44 6.0 kWh/Nm?3

1LSU =250-320 %8
FRELSUT A 2m3E S,
&HE K44 6.5kWh/Nm?3
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*F M About Minhe

HEAEANE General overview

L1 2R BRI B A B 28 7 2 R MY = M AR [ 58 J 5 0 S Ak, R i
W &Rl KA, 20044E AN “ WM & I509” . &
] N e KIS BHAR A ARG JE F2 Ak, A7 T 1l AR &K

One of leading agriculture industrialization, important member of china

stockbreeding association,”top 50 of Asia fowl” in 2004, biggest
chicken plant in China. Located at Penglai, Shandong.

ANVHE Farm Size

L 2R BRIV 234 TR 3G 37 A7 A= P8 130 7 H . B 3707 L (AE
1, 8005 ) , ERHLE WY, H e FE{E 5000,

23 farms with ~5000,000 Chickens, daily Manure production ~500
tons.

BERM Methane production

Hr=#~: 30,000 m3
Daily methane production ~30000m3.
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IR Situation

RRAE18 7 ixg %
180K tons manure/yr
125 i y5 7K

120K tons of waste water
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- CTQ and Solution

0] 18l |ssues

D HIHIR

Energy loss

@ HEEig gL
Environment Pollution

@ R

Cost to handle
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Gas to power generation
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Waste to fertilizer
v AL
CDM application
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TR 7 250 2 HL 43 # Analysis on PG with Chicken Manure

5,000,000 = xg
5,000,000 Chicken

1 |

~¥H"<30,000 m3/K
1m3 methane per 150 Chicken daily 1

BARPAE=20.9 KEF /L HK
Gas LHV:20.9MJ/m3

|

J320: ThZ Electricity output 31320 = 10,632 T FHIF
1063kw ‘ ’
J320 needs 10,632 m3 per day

1 2

3 X J320,
3x1063 kW
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S ER Gas Requirement

| & JjPressure: 80 - 200 mbar

| d@ R Temperature: <40° C

| AR Relative Humidity: <80%

| #EAr{k.Change of Heat Value: ALHV < 2%/30 sec

| 2% Sulfur
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2581 Energy balance

BEHA  Methane Input

HAEHIH  Electricity Output 4 =5 7

() —
“ ) 45.5%

#EeHH  Thermal Output

fiI %7K Cooling water
A Lube oil

14 5?/ 2354 H) Cooling air
C| 0 *FEX Exhaust gas

BEEHWL Energy Loss

« & EHLE#E Consumed by Genset
R G H# system cooling
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T H 2k EsEILE L Project Schedule

\ J | J\ l

Y Y Y

6 Months 4 \Weeks 2 Weeks 20094E 9 H
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B AW T Investment/Payback analysis

FHLAE(T ) PG capacity (KW) 3x1063

HFiz 47} E] (Operation hrs/year) 8,000 /M) (Hours)

K HL B (KWH/year) ~2,500 /7 % 25MM KWH
HL 4 Tariff (RMB) 0.75

H1 2% 5\ Income of Tariff (RMB) ~1900J5 (19MM)
Pfekr it Heat Output (KWH/yr) ~2640/7 (26.4MM KWH)
AR CO2 Reduction (tons/yr) ~80000 Fifi/4F:

CDMIZ\. CDM Income (RMB) 600/ (6MM)

PP Total Investment (RMB) 7500/7 (75MM)

[n| K3 Payback * 4.82 4(4.82 years)
T H ROI* 26.9%

204F Ml 2 20 years income (RMB) >2.31/, (>230MM)

*CDM F1 BB ¥EH THEAERN CDM and Heat income Not

included.
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Other typical applications
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[ FE R ABEHAR
Henan Tianguan Ethanol Power Generation

« Hp#¥H<: 500,000 m3biogas per day

« K HL¥% % Configuration: 4 X J620 CHP System

« Iyt Output : HLfE Electrical-6 x 2.738MW, #fE Thermal -10MW
« 3% Efficiency : Electricity 42.8%- Thermal 40%

« FiiiTI2 I [r Commissioning: 2011.07

it 75 Expected benefit

@4 J B & Annual Electricity Generation: 7.7 JjJE LI (Gwhs)
G I Annual Tariff Income: fiiit4+ /7 (About RMB40OMM)
@ RO HHECO2 Mitigation: 1,110,000 Fifi *

------

| Awiwisine.

* —HrBUR H 582 JG After phase 2 completion
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L ZR BNV A A T8 H
Biomass demo project for sustained economy

W REMA = EHEA N EZOX, HH3308
RV EFTLEN BIRNLE

“BEEGHIE. KA. HE. ZEABEBIREIE
HATIREX : HIEREX. HEHEX. S4EREKRX. #
WAL X F = AT AR S5 X

BB EANRT7.6/Z

BHABRK 1.4; BHEF0.6; FILE13.8%
A R 96007 B, —#i16005 & (2MW)

SR H HLAE23 )7

¥R B AT R I B B R GERS K B4
T 1L =ZFFRNIEBIT
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iﬁj&iﬁ ;i%i)@) :
Land Fill Gas Application

I Ao I IEM AT H Guangdong Xinfeng LFG Project

H &b #4573 Daily Waste: 40001 (tons)

H &b ¥ =< & Daily LFG: ~87,000m?3

R HL¥ % PG equipment: 3x JGC320

& HLI)# Electrical output: 3,000 kW

Y B (B Commissioning: 200447 H (July 2004)
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Beijing DQY chicken waste-to-power project economics

« BiBLFarm Size: 300J7 R X 3 Million Chickens
« R¥H Total Investment: RMB60MM
« RE & Configuration: 2 X IMS320 CHP System
- VS 1E#Gas Consumption/Hr: 2x 443 Nm3/h
« ¥ Electrical Output: 2 x 1063 kW
« #HH Thermal Output: 2 x 617 kW
o R FEPower Efficiency : 38%-40%
o MM Fed-in Tariff:
RMBO0.38/Kwh + RMB0.25/Kwh = RMBO0.63/Kwh
« &E3z4T A Annual Op. Hours : 7000 hrs
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£ & Annual Electricity Generation: 1.4Gwhs
4ER B AANnual Tariff Income: 98 576 ( RMBOMM)
« CO2¥HE Mitigation: 87,000M/4E (tons/yr)

¥¥ Note: 1. Heated water value notincluded

2.CDM income not included
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31 & y3 S A B E = Overview of China Biomass

B 67, {705} (100MM tons)

m 5 772 7 City Garbage ‘

EEE® Manure

B 1E HFE 5 Plant Stalk

BT KITR Waste 2010 FHEA 8%
/sl Less than 7% utilization
water/Sludge

W FEAE2000%812 m3 A,
(200+B m® Methane)

E F R FBEESEF Govn’t plan and incentive
policy

(%2 20204F H] FH 34 31440443777 K

Utilization to reach 44B m3 by 2020.
sl BRI, fed i bR LA

Encourage feed-in grid, and increase tariff
G5 FEE [ NV 7 BE R B )

Develop domestic CDM

FEEFER, BWHEKX

GEimaginationatwork  Sustained market needs, Huge opportunities
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