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Background s 5

 The ‘SINO-GERMAN Biomass Utilization Project’, aims to provide TA
and support to set up about 106 middle and large scale biogas
plants. The focus is mainly on large scale animal husbandries and
agro-industries financed under an ADB sector loan in 4 selected
Provinces in China. -
A R AS R I B 0 1064 K A0 A SR A 4
@%%’Z%‘o TP AE DU AT DR A K B TR A AR 7 it i 1

* One activity is to support Biogas Training Laboratories as part of the
future Provincial Training Centers established at demonstration
projects in the 4 selected provinces at a German-Sino
R T —————
HrH— I LA e ST o RyB I H A VA I 525
TG i TN E AN

* Shandong Province, Heilongliang Province, Jiangxi Province, Henan

Province LI x4, ZIpVl4, YLAE MR EE

gewitra



Goal of TCLs £zl 7.0 525 == 1% B #x

Enables operators to operate the biogas plant stable and at a high

N —a

performance ffi#/E N M BB A UE . SIS AT A

— Provide understanding for the biological biogas process
PR AT A AR

— Describes technical components of a biogas plant and their
purposes I AE) IS ARGS9 M H i

— Describes maintenance routines 744 H 5 ZE 4 N 2%

— Defines action in the case of malfunctioning
IR s A WA et P 2 SR B P it

— Provide capacity to analyze the biogas process relevant
parameters from input (feedstock) to output (biogas,
effluent, emissions) E &0 T BEANE AL 2 FEAH RS 2L
Reds: IHERE Coph) 2%l GRS BB, <
PEFFIHO gewitra




Existing biogas trainings in China
o A VR A

* Training for construction of household scale biogas plants
SR R i TR

* Training for operation and maintenance /servicing of
household biogas plants by property management staff

W55 7 RS Bl & 38 o fEeVE A 4E 3P B3 1|
— CAAE (Chinese Academy of Agricultural Engineering) is in
charge of setting up this vocational qualification. CAAE (

ANV RN BRI FERE ) 87 B i AP RS VIR
— Both existing training have been recently under renewal

IR BRI I AE B
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Situation in Germany/Austria

(Y ESRIS VIR N

Most of the state owned training laboratories are located close to a University

RZH AT B SEG O T R I

4

Only one has an own biogas plant G —MSEiG=#HA H AMHES) .

Usually they offer laboratory services to private customers as well i &t T4

TNz PR S g = R 55

Such training laboratories usually have a certain budget from the Province for
their basic euipment and staff X L8351 S H 0 5 19 2148 BURF T4
DAFC 25 FEAS B N 73

Additional activities depend on additional resources (projects, own initiative)

FAM TAERGR AR s (GH, 8D
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Situation in Germany and Austria

(Y ESRIS VIR N

 Most research focused training laboratories are state owned

K2 B T ST R RS I s 56 e AT 1

4

 More private companies organize courses on basic biogas
knowledge 2 ZUFA N 28w ZH 2R )R TR & 8 TV H A EA F
— Such courses for operators are required e.g. in Provinces in Austria but
also in Germany (esp. for safety)

XL RS RN G B TY, flin: fERAR 4, EfEE 2
(Rl 2 4)
— Dependend on the course duration and organizer, training courses are

offered for: IRYEURFZ N RIFTAH 2R, Bl RAESE AL
290,-€ (2 days) — 1.500,- € (5 days)Kk 76290 (2K) ~-KKI61500 (5K)

* Private comp nﬁig oilier laboratory services
N w PR S5 = ik 55

gewitra



Training courses — Organizers
H Y PRAE— AL 21

* In Germany: 7% [
— Either held by state owned training centres

H K E 05

— Private companies #A A\ 2y ]

— Somtimes, there is a mixture of both

TS, PR &5
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Example: Landesanstalt fir Agrartechnik und Bioenergie, Hohenheim

Owned by the state (like a Province) Baden-Wirttemberg E. 6 M BUM BT A
« Located at the University of Hohenheim 1/ T-Hohenheim X%~
« Topics (among others): 3= 51 @i .

#11: Hoehnheim K%Tﬁiﬁ%ﬂiwﬁﬁﬁﬁﬁ% _

(P

biogas production ¥4
biogas use YH <A H

e Dissemination via: 1 DA N R EAL

Publications, presentations, training courses T4 T4 135 I R FE

e Equipment: %%

Continuous flow fermenter (28 with 17 — 400 | ) ZEZE3F R K gs (28F, KFH17-400L)
BATCH fermenter (438) [tk 20 & it o8

Biogas-Laboratory with fermenter for dry fermentation and fixed bed fermenter H+ /&
AT P B i e

Experimental biogas plant (two fermenter with 923 m3 each) and a CHP with 186 kW
electr. (operation started a few years ago)

W) (KIS, 519233705, — B 186 T LA WLl (JLEEHT
FHRIE1T)

Sources: http://www.biogas-network.de/fabes/partner/uni-hohenheim and tra
https://www.uni-hohenheim.de/1597.html?state=wsearchv&search=13&einrichtung.eid=159 geWI


http://www.biogas-network.de/fabes/partner/uni-hohenheim
http://www.biogas-network.de/fabes/partner/uni-hohenheim
http://www.biogas-network.de/fabes/partner/uni-hohenheim
http://www.biogas-network.de/fabes/partner/uni-hohenheim
http://www.biogas-network.de/fabes/partner/uni-hohenheim

Example 2: Private Training Centre: IBBK: International Biogas and Bioenergy
Center of Expertise

2. FANEZIHOMBBK: [ Fr v S AN A e U5 Mk A oL

Py
* Private company fA N2\ ] R IBBK
Selection of activities: £V 5] : -’
e Creation of an information- and exhibition platform for manufacturers,
traders, industry and operators

NGRS ADAEREN S A)iEE B A s EREF &
* Planning and holding of qualifying training courses, seminars and

conferences about biogas and bioenergy for operators, manufacturers,
technicians, and farmers

— www.biogas-training.com JNEAE N Di . 3 R AR N DGR AR
iﬁ?iﬁiﬁﬁﬂzﬁj} e e O Y HAR A REIR B VI URFE . W)

K A} T/X
e Active dissemination of information 4L 7= B

http://www.biogas-zentrum.de/ QEWItra


http://www.biogas-training.com/
http://www.biogas-training.com/
http://www.biogas-training.com/

Example 3: Biogas Laboratory

$113: VHASEE S

* Private company A N 72~ H]

“Abonalytic

* Laboratory specialised on biogas %My S5 =
— Fermenter samples & FEHEARE i

— Biogas yields i/ &=

— Special gas test % [ [ AR
* Accredited according DIN EN ISO / IEC 17025
i1 DIN EN ISO / IEC 17025 TAilF

e Receives samples from all over Europe (and some from

other continents)

RN (2

http://www.bonalytic.de/

& H HAth

+

——

)
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TCLs — Minimum Requirements
YIS - IR K

Located at a SINO-German Demonstration biogas plant
NP RYE I HIHAT
(Accommodation) ({F1&)
Lecture room Z( =
Laboratory 3£ =
— with a biogas plant close by It ITHES)
Administration 47 & 2l
Skilled staff #%x i T

— Head of the training Center is an experienced expert in the field of biogas from
the PIO B3Il 0o 1 5T AV iz 1 H 70 B ST A 25 T K

— One skilled laboratory head (biogas plant staff) —#4 ZZR ) s2 56 = 7157 N (
A BT

— One skilled head of the mechanical division (O&M technician of the biogas

plant) =AM & Tt N QAR BAEMYEPHER 1)
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Location of TCLs 23| 5z vy it Hh o5

According to the ADB/GIZ agreement: A3 4 V4T /48 [E [E Fr & AE ML
ALRINE

*Located at an existing outstanding biogas plant, a German-Sino

demonstration biogas plant f/ T H & /RyeyH ), BREHHIA R
HARRME RS

*Attraction for participants X Z NI &G W5 /)

*Onsite training is possible 1] LLidE4T Iz 55|

*Laboratory equipment can be used for biogas plant analysis if not
used in the courses W B H EVIIRFERS, L= 1w & LI T
A Bt TAE

Staff of the training center is working at the biogas plants when no

courses are given ¥ A B VIERFERS, SZIo=mm T WESA) TAF

eAttraction for staff of the training center

R UIO Y R ARG ) gewitra




Training of operators #/E A\ 5 1551l
Laboratory S
Staff 1 [

Advisory Board %123 b1
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Service: Train operators — Curriculum:
a combination of theory, on site and laboratory training!
M5 BrlEE/EN G-
W : 1. SLRG=E0)IMBhe 454 !

Safety aspects %4> /7 [f]

Biogas biology ¥ A=W

Technology in a fermenter: agitator, pumps, gas storage
RIEHOR: PR R 5

Start up phase J& 3T B

Pretreatment of material J5&L &} FiiAb 2

Daily operation and maintenance of the plant, trouble
shooting

HA) W HEEAE4Ed, HEbr i fE
Effluent management Y4 V& YE VR S BE
Requirements how to use biogas Vi) H 1) £k
gewitra



Eligible candidates for the training
%Ull{%iﬁkﬁ‘]’ﬁ%‘% (under developmentfill 72 H)

From ADB projects 2k H WATIi H
*Operators that are employed by the biogas plant management ¥3 <) HJ 7 T

Following the National Vocational Education Standard (CAAE) [E S 0L 55|
PrifE

econtinues working experience in the sector of more than 5 years after they
have achieved the Junior Professional level (Professional level 5) for Biogas
Plant Operation;

RIGIT TR Z s (B, FFFELEMFNPDN LA FLL L

* continues working with the in the sector of more than 2 years after they have
achieved the Middle Junior Professional Credentials (Technician level 4) for
Biogas Plant Operation;

IRTFIETHAE T HRE AL, HELEM PR T 1R2FELLF-
gewitra



Eligible candidates for the training
%Ull{%iﬁkﬁ‘]’ﬁ%‘% (under developmentfill 72 H)

*Continues working with the profession more than 6 years after having past the
High Professional Training for the required study hours, as well as obtained the
Certification;

AL F RPN L, GG TS, TFELEMFARP T F6 F LU L

*Continues working with the professional more than 1 year after having
graduated obtained the relevant college subject

TGN AFZ N, HFELEMFAPN T F1ELLL
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General Strategy for the Training

21| o W% (under developmentHill & )

e Parallel structure to existing trainings in order to be approved as an acknowledged
vocational training by MOA and MOHRSS. (additional qualification of professionals) 4

TAFBARNMYES e N 7 o8 P AN A 2 R B 5B R BRMY B5 I B A% R 15, B3I 55 A 2R
AT AN E AR )
— There are modules of about five days 5 JLAN5 K (3531 F. G
« Module I: basics on advanced biogas technology H.701: JeikyH < AR LAY
« Module lI: in depth training on advanced biogas technology *.762: Sty <
FARBEF B
« (Module lll) (FIE3)
— After every module there is an examination &N S IC 45 J5 45 % #4%

— Successful participants may have a final examination under MOHRSS (after 2013)
and receive an official approval of their vocational training by MOA and MOHRSS
DI Z N E S I ) AT S IR E R 4%l (20134 )5) , 135
AR e N T B2 P AN 2 O e R HAME 355 Y115 # Ik
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Training of operators #2/E A i1 155 9)l|
Laboratory SC46 =

Staff 71 T
Advisory Board %123 b1
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Service of a Laboratory 24 = Jk 55

e Training facility 5% Il 15 it
« Monitoring of biogas plants J3S.) il

e Laboratory to test biogas yield from substrate
M A S m ) S e =

gewitra



Laboratory Equipment — Training
S = A - 55

pH: pH-meter pH{X
COD (chemical oxygen demand) COD (fL#FEH =)

Electric conductivity: EC-meter B335 {X

drying oven (105° C, 550° C) T4~ (1055, 550
)

DM/oDM (Dry matter/organic dry matter) T4 i/
L9 )it
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Laboratory Equipment — Training
S = -3 |
Volatile fatty acids (VFA): titration ¥EKMHEER: HE

Total inorganic carbon (TIC): titration or volumetric system

BIHBK: T e BAERIE RS

Ammonium (NH,*): to calculate NH, in the substrate; photometer or
volumetric system

B (N - AHERERATER: SCEABABIIE RS

‘gewitra



Laboratory Equipment — Training Gas yield
S = i -y A m R ]
Batch fermenter 71t 2 & I i

Thermometer 7% i1
Inocculum R 41 &

Gas collection device (e.g. gas
bag) {H USRI E (] 10:
A

Heater for the batch fermenter

Pt ORI A

> .

Device to analyse gas amount ¥ /" =

gl

3P
=t St
T =
R
M

Device to analyse gas quality ¥

gewitra



Preparation f-

e Sieving Jiiiik
* Homogenizing ¥ Jii
« Milling it &

Pictures by bonalytic g eW I,t\ra



N
Sl/

Basic analysis — substrate JEAS 73 M1 — J5U &
(as well: parameter for a training) (LA : B5UIHBIZE0O

e pH pH{H
- EC HHEX

* Dry matter T4 )it
* Organic dry matter

LT ot

* Chemical oxygen demand
(Sl

* Alcalinity and voltile fatty acids
ik B RN AV R DT PR

e Ammonium %

Pictures by bonalytic ‘ g eW Ft\ra



Advanced analysis — substrate 52 7M1 — &4

GC (Gas Chromatography) or HPLC (High Pressur Liquid
Chromatography): single component analysis

B EEE E R A s Ao d

ICP (inductively coupled plasma): trace elements

R A B OB TEITR
™

|
B
I
‘v .-'...—J a
A 5 4
- o - ‘
- . " & 1
B
3
)/ - '
‘

Pictures by bonalytic g eW ﬁ\ra



Biogas analysis¥i 71T

H,S and explosion limit detectors i At 2 A1 EEVEAK PR %001 2%
Biogas quality Y35l & |
Batch fermenter 7t 2 & 1 i

Continuous fermenter % 25 % i f

- .
Pictures by bonalytic g eWItra



Rooms for a full service laboratory

e P2t Al 55 1 52 56 = g (1]

« Sample Arrival, packing £ ih 21k, A%
e Storage {7

* Preparation # 4%

* Basic analysis ZEA3Hr
 Advanced analysis YR A1t
* Biogas test room JHS M=
e Sum: around 60-100 m?

Bt 2760-100°FK

Picture: http://www.laborbausysteme.de/bilder-laborbau/galerie-schule/DSCF5349_1-klein.jpg geWItra



Service: Biogas Plant Monitoring
M55 ) I

Samples are analysed 73 /T A i

*to guarantee high performance of the plants
TRUEVE S A Rs T

*to improve the methane yield per ton substrate
ST A e JES A7) Y FH e

*to avoid ammonia or H,S inhibition

e G 2 Bt A0 = A A E R

*to avoid acidfication &R 1L

*to fight micro nutrient deficits

3B o e IR TR R
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Service: Determination of Biogas Yields
W55 = =il E

Substrates are analysed using J5UR ] B~ 7 vE 3470 Mt

Batch tests it &= ik

to determine the biogas potential #fi & F=VH e JJ

«Continuous fermenter % 4L i i

to study ianuen&e of hydraulic residence time and organic
loading rate T 5T 7K 7715 B8 IS TA] AT HL 0 2805 B 5 Hi
to overcome biological problems in the fermenter such as

acidification, micro nutrient deficits, high NH,
concentration, the effect of antibiotics

R AR E A B, Gt WA, R AR
RO, e, Bk E - ’

gewitra



Skilled Staff for the Laboratory 525 == Zh k4 i

The basic analysis and basic biogas tests can be performed by one
skilled person (experlenced BSc or MSc).

ﬁﬁ%ﬁﬁﬁ AP A — %ﬂﬁﬁﬁkm%&(ﬁ%%%

=

For advanced analysis a second staff is necessa[% experienced BSc.

or MSc.). IRA TR &R — MDA (&K Bl A )

Example: a well running biogas laboratory in Germany may handle
more than 100 samples per day with 6-10 persons.

51 211 ﬁ?l B R AL =4 6-104 1 1, FRAH
1002 AN FE i

This could be a size for a well running Provincial/National laboratory,
too

IEAF A4 2 B oK S0 5 B Y A2 B AT TR AR

gewitra



Equipment list i 2575 H-

Purpose H [
Safety %4>

Test unit for biogas productign, batch
AAAEE feE L T

Biogas production, continuously
AARA &R T

dry matter T4t
organic dry matter A HLT#) i

Salt #h

pH

Volatile Fatty Acids & 4G 7R
Total inorganic carbon IS WIS
Total inorganic carbon & JCH LK
N-detection & A

NH4 4%

NH4 %

Single VFASL—#E & HERINT IR

J=

Chemical Oxygen Demand (COD) .27 75 4 =
Storage of samples I i fifi 17

Pretreatment THALIH

trace elements HEILER

Equipment W&
Gas warning system 1H TR E R 4t
small bottle test /NI

balance (0.1 g) 0-2000g “1-#
CSTR IRGIRA L E

drying oven (105° ) 44

muffle oven (550° ) S ik P

balance (0.01 g)

EC-meter FEL T2 A{X

pH-meter pHAE ALY

Titrator €L

Titrator 41X

BiogasPro

Kjeldahll G &%

Kjeldahlg/l [ &%

BiogasPro

gas chromatograph with flame ionisation detection to analyse
A B AR s ) TR AT 20 B
Centrifuge &5/0ML

COD analyser b2 T A = o i )

Freezer {3 %

Mill BEREAL

Inductively coupled plasma FEL SR 5 55 B9 T A4

gewitra



Potentials for Training Laboratories
H YIS L I

* There are thousands of medium and large scale biogas
plants in China 1 [EG 8 A T-TH R RUES)

* If they are managed professionally, then there is a big
demand for training courses, advice, laboratory service...

WER ARSI B, KaE K=, E WA SR =
k55 1 3K

 There is a big opportunity for professionally operated
training centres!

T s E rR IO A BEORRILIE
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Staff 1 T

Equipment X 7%
Investment ¢ %%
My opinion BRI L.

Current need in China

ENHIERIESEEN

Financial sustainability
W 25w Fp 2

Provincial laboratory

National laoboratory

Overview f .
| |Tining®Pl  [sewicefif |ResearchBif

Depends on
organisation

AR 2R 5544

+

rather Low FH 241

Very urgent % 2 F

++

++

++

Skilled expert + A%
TR+
technicians £ A 7

++

rather high #H 415

Very urgentdE 2 7

+(?)

++

++

Skilled expert +#\Z: %
K+
technicians$i R i

++

rather high#H 415

Urgent 2\ 7

+?

++

gewitra



Training of operators #2/E A i1 155 9)l|
Laboratory SZ56 =

Staff ;1 T
Advisory Board %123 b1

gewitra



Staff: Head of TCL
R Bl A

Minimum Provincial level accepted biogas expert
/DA RIHTEXK
Organization of training courses ZHZ3 55 I YR FE

Employed by the biogas plant or PIO

AR B I H 76 e H

Continuous development of the training fF2:5¢ 3 55|
Promotion of the biogas technology. 12 /3 i AR
Trouble shooting for operators in case of problems.

i PPN D 21 Y ) et

gewitra



Head: Requirementsfiiz A: sk

University degree (e.g. environmental engineering, microbiology,
biotechnology)

KRR (e BREETRE, BUE, AERHARS)
English skills to communicate with international trainers

5 E Br&s Il 5K 9 Ve i

Employment by Province or biogas plant

A BH ) e

During the first Training courses responsible for training the staff of
ADB biogas plant project and German-Sino demo plants 25— X%

e, AsgEUINEAT M P RYE I HEA) KR T

Cooperation with other biogas trainers and biogas organizations in

China and abroad 5 At yH T EF I L KM AMAVE WL S A
gewitra




Staff: Head of the mechanical/hardware division

DANBER '8 YA T L Sl

e After international trainings in 2011 and 2012 the candidate
should be familiar with the relevant biogas technologies and
mechanical equipment from the biogas plants that are in the
ADB project. 2120115120124 1 [FE Brsg JIl, ik N WV iZ%
AGBMAT I H HIAHVE THRFIH UK 5 75

* The candidate should be familiar with operation and
maintenance of the biogas plants. {%iE N WAZZKE ] W
ERAVE R 24

gewitra



Staff: Head of the mechanical/hardware division

DANBEI & T4 26 5t

* Excellent knowledge in the field of operation of fermenters 1%
PR R T AL A5 1 e

* University degree (e.g. environmental engineering) or equivalent
REF2EAL (e BB TR s e R S22 AT

* Employment by Province, biogas plant
HE . HA) e

* Responsible only for ADB biogas plant project and German-Sino
demo plants % [ J41 57 WATVE I H AT 7=y 10 H

gewitra



Staff: Head of the laboratory
L SEEE 5T

Excellent knowledge in the field of biogas analysis. £F 714
Moy HER T =

After international trainings in 2011 and 2012 he is familiar
with all necessary analytical devices. 221201151201 24F [
Bll)a, RGBT R IS

Maintenance and calibration of laboratory equipment and
biogas analysis S5 %A AR 4EP MR HE UL AE 40 Mt
Sampling at biogas plants ¥1/<) HJFEM

Storage and shipment of samples £ i ') A7 it Az Hai
Interpretation of results 25 57 M1 gk

gewitra



Requirement for the whole
potential staff: xfpra e i THE sk

e Willingness to participate in a selection process (two of four
nominated candidates of each Province). The selection
process includes: J&EZ NimiLid e ONEEIHE 4 14
firiE N\ rh k24>

— Successful Participation in the trainings to be held in autumn 2011,
spring 2012 and the training in Germany %2 2011E 8=, 2012
TR AR E B R

— Successful presentation of a 20 minutes lecture to be held during the
international training in autumn 2011 (currently scheduled for mid of

October) 7201 14ERKZ= [ BRIl 45 R, e — 2070 B ot
CHHATHRIZEI0 H A

gewitra



Trainers at TCLsEz 15258 dbo0 g 12391 Ui

Technical trainers can be from the demonstration projects (e.g. Heads of TCL,
mechanical division, laboratory) 551 A] AR HonyG Il H  Chn: 3515256 0 i) 4
AN, W ITA, SEEED
— Employed by the demonstration projects or PIO
H 7 ya I H BGE 0 H 75 e H
— Responsible for lab. Training and technology of the on site biogas plant
s =R, WA IImER
External trainers 4% 5
— Can be suggested by the demonstration projects
SER R RE
— Can be suggested by the PIO {148 T H 701X

— Expertin a field of biogas technology: e.g. design, mechanical equipment, biogas
use

WAL R, W weot. ke, HAVH
— Can be a member of a Research Insitute or University

A DS FUHLAL B 27 R 1

gewitra



Train the trainer concept
U B VI

Trainers participate at the training modules

XF 5 YT B P FL

*Module | (autumn 2011) F<1 (20114EFZ)

*Module Il (spring 2012) #<:\2 (20124F-4FZ)

Additionally %7 4

*Specific training in Germany (spring 2012) 2= [E 4 L 35 )l|
\Fl

Then TCL-trainers will take over the training

I S5 R I R YIRS A H B AT

Regular (inter)national trainings for the staff

515 S Py A )
gewitra



Training of operators #2/E A i1 155 9)l|
Laboratory SEIG =
Staff i1 1

Advisory Board BRI <

gewitra



Advisory Board for all TCLs
P 55 I S8 O R R 2 Bl s

e A management board accompanies TCLs % VIl SE46 Oy ) R 23

—
2GS

 Activities T/EFNE
— Keep the training up to date £&iil 5 55|
— Advances in the curriculum 5 FT R TE
— Joint actions of all TCLs TG 55 I 5256 O Be-S5 5]
* Members: Ji& 1
— Ministry #5722
— University K2~
— Users (e.g. Biogas Association etc.) H P (1. WS ha=58)

gewitra



Thank youif i}
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