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m Introduction
48
. Binder's core business is Gas Flow Metering and Control.
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*  Aeration Control System & Digester Gas Flow Metering & Analysis
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m Biogas Plant Monitoring
AT I

m Biogas particularities
AT

m  Technology
5N
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Why is it necessary to monitor Biogas Plants?
Nt FBEZRNMAES ?
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Parameters to be monitored in a biogas plant
BRI LIS
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Process parameters in the digester
(pH, temperature, ..)7E JH1L 38 B AT SE]
(pH, 2E, ..)
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Equipment used for treatment and utilization of the biogas
AT AABEAIH I E SR e
m H,S scrubber
H2Sit %23
m Blowers or compressors
PRI AR
m Biogas engine (CHP unit)
BSEEIL (CHP)
Biogas upgrade technology (Membrane, ...)

EMRIEAROR (B ..)
Typically this all are sophisticated and rather expensive devices.

& E X VAN E A S R DT A&
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How monitoring of biogas becomes essential
B2 AR EE R EE
m Performance of H,S scrubbers:
H2S3t e HIMERE
* Control operation of H2S scrubber according to cleaning performance or
oxygen values

R R AERER A EIEHIH2S R IR AIIRE

m Control and adjusment of CHP units

PR H FE 1 A0 1 R
* Adjust engine parameters according to changing CH4 concentration

RIBCHAREA LI AL SIS 3K

m Grid injection or other further use
A4 E A B Ath 3 —20 {5
* Monitor gas quality (composition) and quantitiy
WSAERE (4 A=
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Example: Monitoring of H,S concentration
R IH2S RS

e

m H2S filter shall clean the gas to a suitable concentraction for |
following equipment “

H2S RS RO SRR Bl G DL N s B

m Performance of the H,S filter depends on ist principle and
handling

H2SE g a3 AP EREHUA T L R BRI AA T
m H,S concentraction at scrubber output must be monitored!
WO s PR vk 2 i Y H2 S YR |
* Scrubber performance check
e S ki e
* Protect the gas-using equipment, e.g. CHP engine

RIPSEER&E - B0 - CHPEZHHL
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CHP breakdown
CHPi# &

CHP repair: 20.000 — 50.000 EUR
CHP{&£& : 20.000 - 50.000 EUR

Loss of income: 1.000 — 10.000 EUR
I A$5i4=  1.000 - 10.000B% IT

Total: 21.000 — 60.000 EUR
3t 1 21.000 - 60.000F%TE

v

Thread:
bankruptcy of plant operator

T #ERKIL
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Cost - CHP engine repair vs. Gas Analyzer

AA - CHP A SIHIEEL S =R i Y

Gas Analyzer

SESHTN

Purchase: 8.000 — 10.000 EUR
JJ3L : 8.000 - 10.000B% 7T

Installation:; 1.000 EUR
it . 1.000F% T

Maintenance: 1.000 EUR / year
Y37 © 1.000RR IT/4E

Total: 10.000 — 12.000 EUR
£t 1 10.000 - 12.000F%TE

Additional benefit:

use measured parameter to operate the plant more efficient
and economic

HMES:

ERNERSECRERE L EEREsT
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VEREIN Emissionsminderung VDI 3475
DEUTSCHER Biologische Abfallbehandlungsanlagen —
INGENIEURE Kompostierung und Vergarung
Anlagenkapazitat mehr als ca. 6.000 Mg/a Blatt 1/ Part 1

Emission control
Biological waste treatment facilities
Composting and anaerobic digestion out
Plant capacities more than approx. 6.000 Mg/a iosue Gemar:;l:lﬂ;ﬁl

»- 1t is highly advisable to analyze the composition of the biogas in the raw state and before the CHP regarding CH,,
H,S and O,. Thus, changes in the biogas and the cleaning measures function can be monitored. The analysis must be
made regularly at least daily. In case of unevenly distributed feeding and expected fluctuations in the biogas
composition, the analysis frequency needs to be adapted.

“o WTCH4, H2SFN02, FEELSHNICHPZHIANAEMSHAR RS EE IV, REit, sILUSNEESAE S
ERIEERM ML - W IE/ VERXREIRIHT - BN SIFEEARTENEZ SAE LT - FEEES
M -

It is advisable to use gas analyzer with set-limits and alarm and opportunity to integrate them into an existing plant
control. Methane sensors must be pressure and temperature compensated; hydrogen sulphide sensors also need to
be sufficiently resistant with peak concentrations. Regular calibration according to the manufacturer's instructions
are generally to follow... “

BUFHER WEREFREN SRS, FRESBAN T 6 RS Em - B REsIuE S I
BEAME ISR AR ELA R BEEVRE - RBHIEE T TEARE— ..
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Why is process monitoring necessary?

Nt BRI IRE ?

m Supervision of individual components, e.g. H,S scrubber
WA TS Aoy, Hlin, H2SHE%Es

m  Protection of sensitive equipment, e.g. CHP-engine

R ATEUR L& - FlU CHPA S

m  Preventive alarm settings to react timely on process fluctuations

TR P PR A B P o AR s A R Bt B
m Improve feeding cycles and reduce raw material usage
& L EARTR D R
m  Comply to legal requirements, e.g. evidence of biogas production volumes and gas-
quality
BSFERER, flin BREENSKETTENIITE

> Increase of safety, efficiency and profitability

RERZEME, WEMEFEEND
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Biogas particularities
A
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CHA4

Methane Concentration Measurement — This is the product that we want.

It is therefore essential that your plant maximises the percentage of CH4 produced. It is a
good practice to document and record the quantity, quality and composition of the Biogas
being generated. A clear indication of the yield of your plant per tonne of feedstock.

B E I & - 2O A A i
Eitt, I IO A CAETHICHAM B . I TEANCHAERIVESHVEE - FEMARK
= TRIFME, FERAGHI EMREMEE -
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02

Oxygen Concentration Measurement - this is a critical process indicator.

You have to ensure that we are not producing an inefficient or explosive mixture of Methane
and Oxygen gases. Increasing Oxygen levels could indicate performance issues leading to a
decrease in microbial activity (poisoning) in the anaerobic digester or inward leaks into the
system, both affecting productivity of the plant.

S - SR — AR -

TR BB T 227 RO S B IR &) - BESK AR S B4
LB RAOMEENE (hB) B RAPEREIR S IR - X E I A
7 -
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Hydrogen Sulphide Concentration Measurement - this is a highly toxic and corrosive gas.

It is essential its concentration be monitored. High levels of H2S must be prevented as it is
corrosive to engines and can condense and form Sulphuric Acid within the process resulting
in large operational and maintenance costs. Most engines typically require less than 200ppm
H2S, but as the concentration can often rise well above this it is important to know when this
IS occurring so appropriate steps can be taken. Feeding of gas into a network grid has more
stringent requirements

AL SRS - TR R T -
PRSI - RIS KTERIH 2 S, BN SR ah L EATE i » 3 BfERat e
AT RIRE, SEONRERILE A - RSB LB FES/ [\ F200ppmigH 2'S, {8
ST EE T DS G S EF  FrLU B SR AR I A SRR > DRI T TS
BT - S BRI A PR R
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CO2

Carbon Dioxide Measurement - In a similar way to the measurement of the Oxygen levels
present, the Carbon Dioxide composition is a good indicator of the performance of the plant,
ensuring that the anaerobic digester is operating efficiently. Rising CO2 levels would indicate
a drop in quality of the fuel being supplied to the Combined Heat and Power (CHP) generator.

ZRERIE - LS HFEMASKERNERDAY G > —S(bhA YRR BFE
MRRECH LSS AEROIRIE - ZRALRRK TR £ FH G REAME N 24 PR A& N LAY 2 T

B,
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Typical measurement locations
B I N D E R RN &AL E

Further gas-
treatment,

Gas to grld Ilquefylg, "\'L#—

Discharge gas

623 GaRE

ﬁ Production4E =
QO UserF = X
O D|scharge/Upgrad|ng b
‘“«z-r ﬁ&ﬁfé& i

*\

Substrate pre-treatment[R ¥ FAHE  (5) Secondary digester — RH 1L 3R (9) CHP-unit CHPEATT

Feeding unitZ5 R8T (6) Fermentation residue %& 5% 5 (10) Satellite CHP-unit T3 & CHPEATT
Hygienization T34 fAFH (7) Gas storage/H,S scrubberfif</ H2S#E 528 (11) Flare N}E

Main Digester £ ;H1t 28 (8) Use for burners FATF #1258 (12) Gas-upgrading SAKFH4
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Gas qualities on the different measuring points

Gas Production: Z: ﬁ?lj\[”%/ﬁé@%&&ﬁ%
SHEE

At the digester, after gas-cooler, after gas-storage, in front of the H,S-scrubber/filter

dirty, wet, corrosive, low pressure (-3...+3 mbar), low velocities (0,5...3m/s)

CH, 48-54 Vol.-%, CO, 38-42 Vol.-%, O, 0-1 Vol.-%, N, 0-5 Vol.-%, H,S up to 1000 ppm, H,0-vapour up to 15 Vol.-% (thermophilic)

HESRD > ERRAHZE Y G ERRIFME 25 » TEH2S- RS 28 RS i HE

BEss > NS > TR > EJE (-3...+ 3 mbar) , {E3#EE (0.5..3m/s)

CH 4 48-54{KFH% > CO 2 38-42{KF19% > O 2 0-1{AF19 » N 2 0-5{&F19% - H 2 S&3X1000ppm, H 2 Oz&A&X15Vol, - % (FEF#)

Gas-Use:
SHEAR
After H,S-scrubber/filter, in front of the CHP-unit, in front of the flare, in front of the burner/boiler
Less dirty, partly dry, still corrosive, higher pressure (40...80 mbar), higher velocity (8...15 m/s)
CH, 48-54 Vol.-%, CO, 38-42 Vol.-%, O, 0-1 Vol.-%, N, 0-5 Vol.-%, H,S < 100 ppm, H,0-vapour <1 Vol.-%
FEH2SE e/ s 2 f5 - [ECHPEATTHIE » R KJERTE » TERRGRES P i
B/VHE - By o NETEE - BoEETT (40 ... 80 mbar) |, ErEZEE (8...15m/s)
CH4 48-544KFH9% » CO 2 38-42{KFH% > O 2 0-14KFH% - N 2 0-54KF19% > H 2 S <100ppm, H 2 OZ&S<1Ff%

Upgrade and discharge:
FHERFIHER
After bio-methanization plant, in front of the feed-in point to the gas grid
Clean, dry, high pressure (bar ranges), high velocity
CH, 95-98 Vol.-%, CO, 2-5 Vol.-%, H,S < 2 ppm
EEMRGLT 25 SR AR
HE o T Bk (barstl) - S#EfE
CH4 95-98{K7H9; » CO 2 2-5{KF19% > H2 S <2ppm
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Definition Standard-Cubic-Meter
TE N bRAE - ALAK

Measuring volumetric flow
MERTRE

Compensation

NG

(O
naEnEni
T

° . e
1 e00® ° e g
. ‘

T T 7T

Volume{&FH Pressure[E}] TemperatureigE
BiogasiB&.: + Humidity ZE/Z + Gas-Composition < {£ 247
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p&T

Standard Volume V,

TRAEIRTAVO

Gas Mass m

SEFEm

compensation necessary for:

DRI &IBEAME

Orifice plates DPFLIRE[E

Vortex flow meterj& )i i &1t

Turbine meters/ mechanical countersi® ¢ &1 T/HTEES
Ultrasonic flow meterf8 &= KR E 11

Pitot tubes RIEE

20
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Overview (according ATV-DWA M 264)
Bk (RIEATV-DWA M 264)

Orifice plate
FLAR

Mechanical counter

Uit Es

Thermal meter
AR ETT

Vortex meter
WEDRE 1T

Ultrasonic meter
R

Measured value

volumetric flow

volumetric flow

mass flow at standard
temperature and
pressure

volumetric flow

volumetric flow

MIEAE (L b (L b bR E RO ) T HG (LN AV =y (L A
R fE
Compensation to pressure, pressure, pressure,
pressure, temperature, .
standard temperature, humidit Humitidy temperature, temperature,
Conditions humidity e Y\;E'}%F T2 humidity humidity
HMEEIRAE S RS OERE R | T e T BT RRE R | S ORE S

Maintenance efforts

AP AR

Significantly high
efforts

TAEREIRK

Significantly high
efforts

TAEREIRK

Low efforts

K&

Low efforts

K ILE&E

Low efforts

K&

Typical accuracies
SRS FE

+1 % of measured
value
+1 % M =(E

+2 % of measured
value
2 % I =(H

+1 % to +2,5 % of
measured value +
const. Part
+19%FE +2.5% I & {E +
EHES

+1 % of measured
value
+ const. Part
+1% | 2 (H+FE D

ﬁj\

Up to £1,5 % of
measured value
BRI E{EAT+1.5%
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Technologies for Flow &
Analyze of Biogas
BRMENES RS T

Bk
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COMBIMASS® - thermal gas flow measurement
COMBIMASS® - X SEREN &

/ y
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COMBIMASS® Thermal dispersion mass flow measurement
COMBIMASS®#ri it & ==

Temperature:

Sensors measure resistance (by use of Pt100 sensors) — second
sensor provides as reference

E%&Zﬁ%{ﬂui HfH CGEAEAPIIOOE RS ) - 88 (L RIESTEHE

Principle:
I

Dispersed heat provides as reference for the amount of gas-
molecules passing by = direct mass-flow measurement B AJFA

BEENSES TEIEFRERENENENSS
Advantages:

L

Unaffected by pressure and temperature changes, very low
pressure drop, precise even at low flow rates, reference sensor
can be used to provide the gas temperature.

FRESFURE LR - IERERAYERE » & 2R R
R, SEGEE T THRESEORE -

Challenge:
S

A CH,-molecule disperse a different amount of heat than a CO,-
molecule etc. Also water damp molecules disperse heat.

CHAS TS BB TFF TCO2FH, KA TSR -
BINDER 24
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BINDER Gas analysis
KESHESH

o B R - ——

| SEEREEEE -

D £2884Fc gy b
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Analyzer station COMBIMASS® GA-s Hybrid
SHECOMBIMASS®GA-s Hybrid

The New flexible analyzer system:

%ﬁﬂ’]ywﬁﬂ’] 2 IS

flexibility in cabinet sizes & material

B RS AAM M REHE

flexibility in size of graphic display gl

I R S R E ;JJ @ e

flexibility in gas cells ‘ _cooaon

SR R RE N | r—

flexible for indoors/outdoors 3 _ .

ER/ESMORES . ] © 1, uor |

flexible in sampling frequency and sequence (continuously/ L .

frequently) k [ s anarsis ]

RIBPIRIMEIREATF] GESIE) i e . .

Easy assembly and maintenance § B —
o TR =SS

Modular System for specific customer’s requirement

B LRS- MEREZEPNEX

BINDER 26

BINDERGROUP



BINDER

Maintenance is work that is carried out to preserve an asset, in order to enable its continued use
and function above a minimum acceptable level of performance over its design service life,
without unforeseen renewal or major repair activities.
AP R IR T ORFE BT VR AL FAIIRE - R HAR I A an NAA BB K v B2 AU MERE KT T
HITAE, TRBARRITULAYE Fral E B -

m  Support the business continuity in the most efficient manner.

ur’ﬁxﬁlﬂ’]ﬁ‘tiﬁi RS

Ensuring the asset is design and operated correctly to it intended purpose

PR BT (R AR F IE R A E H T H 1y

. Prolonging the assets life

11 AU R =i

. Maximising equipment capability from the original design
AREMIES RIS II R
. Improving the asset performance
RS 55
m  Ensuring quality of production/service delivered in timely manner
MR BT AL AP AR S5 1o =
m  Responsible care in Safety health and environment
RERBEMIFHENTTERIT
s Compliance to regulatory requirements and accreditation needs

& R EERIALEFERK

BINDER 21

BINDERGROUP



BINDER

Maintenance Made Easier

B Z

As Gas Analysers are essential for monitoring the process in your Biogas Plant, it is imperative that you must
maintain this equipment. Any downtime will put your plant at risks.

BT SEDFTOOTT RN ST SR EREE  RIELAIEP % e o RSN BRRHE Y T i
PAURS:

m  Eliminate the tedious task of exchanging cells by using modular cells. (No need skill technicians to
exchange a Hybrid Module)

HERERRIY LTS AR Z RS - (EFBEARAAEHRGELL)

m  Providing optional auto calibration to dispense with the need for on-site or off-site calibration
R AIEN H AR - LA BN EFRI R R 2

m  Ethernet/Internet remote control, trouble-shoots and diagnostic assessment
VAR /BB A4l - SR BERR A2 Wi Ah

m  Calibration and maintenance with local service back-up and on site recalibration possibility

RAEMLETR - BRI S w& (M R AR AT RE M
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Conclusions
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Conclusion
zZE15

m Importance of Plant Monitoring

[ InyEnE S

m Suitable solution for particular requirements

EERGRERBRAR

m Maintenance made easy

S5

> stable, safe and profitable operations
fad, REMBRFIEE
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We are happy to receive your feedback, questions and remarks.
BA RS RN KI5 » [l IR = L

Jan Talkenberger Alex Zhaoming Tan

Manager International Sales Sales Manager Instrumentation China
ElfriH B H P E X &L
jan.talkenberger@bindergroup.info alex.tan@binder-instrumentation.cn

+49 1733069903 +86 13816271680

Binder GmbH Binder Instrumentation Trading (Shanghai)
EEKFAE KRR S () ARAH
Buchbrunnenweg 18 Room 106A, Xingyuan Tech Building,
89081 Ulm, Germany Guiping Road 418

Shanghai 200233, China
thE EiamhETFR4185 L FHY1£106A =, 200233
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