_ B-_X-FRHD : BI-EIPE
A y Day 2 — Section 5: Construction — Construction steps
Methane to Markets 4

i Construction steps 7

= BEEXREEM : Cover the cell:

- BBETY
— Fabricate the cover,

- REET
— Weld the cover,
-'-A:I:;:E-%

— Install the cover,

- EE&ET

— Attach the cover,

- EEFLHMEY
— Add cover weighting,

- HEmMEFEIRE
— Add cover pressure system.

39



FZX-FEMY : EI-EIDR

Day 2 — Section 5: Construction — Construction steps

AEREDL - BEE T

Cover the cell - Fabricate The Cover

Methaﬁe to Markets

RART=EF

Picture from Mexico
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AR BESF
Cover the cell - Weld The Cover

04/22/2007

RART=EF

Picture from Mexico
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B-X-FRID: BI-EISE

Day 2 — Section 5: Construction — Construction steps

AEREM - BRET

Cover the cell - Install The Cover

RART=EF

Picture from Mexico
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B-X-FRID: BI-EISE

Day 2 — Section 5: Construction — Construction steps

BEREN- EEET

Cover the cell - Attach The Cover

Methaﬁe to Markets

05/03/2007

RART=EF

Picture from Mexico
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FZX-FEMY : EI-EIDR

Day 2 — Section 5: Construction — Construction steps

AEXEN- EE LHINEY

Cover the cell — Add cover weights

Méthéﬁe to Markets

_'___.- . -- *
BABETEAT

Picture from Mexico

o
—
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BEFfERE Cover weighting

ETFENEVRERDTFHNET , A :

Cover weights are sand weighted pipes put on top of the, cover to:

1) MKE|ISERBINEEMS , ETRREE ;
help rainfall management by conducting the water to certain
point of the lagoon,

) BPRAOFEWNLTTRES ;

reduce stress of the geomembrane from winds,

RYRIENWEBSNELF~EEE,
ensure positive pressure towards the perimeter where gas is
collected.
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IS Construction steps 8

«  RERKAITNSEBEE

= |nstall the flare and gas skid

46



B-X-FRID: BI-EISE

Day 2 — Section 5: Construction — Construction steps

ZERKBITHNSEBEL?2
Install the Flare and Gas Skid 1/2

Methane to Markets

e

RARTEARAHF

Picture from Mexico
47
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Methane to Markets

ERHo: Ba. BRENMER
Section 6: Start-up and O&M

= KEEMZZI  Digester Start-up

= KEEMIEVE  Digester Operation
— EF®B{E Cover Operation
— 5FeEBR  Sludge removal
— WIWEH  Extreme events

= KB4 Digester Maintenance
- BHE Daily
- 8A Monthly
- FE Quarterly

- FE Annually
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BoXR-8BA8o: B3, BRENEF- B3
Day 2 — Section 6: Start-up and O&M — Start-up

Methaﬁe to Markets

REthE ) Digester Start-up

= EWSR
= Seed sludge

MEERFNAEBELP EHEEEMTIE. RIFMNEH
MZE N R B R R EL

Use an adequate amount of seed sludge from a
digester which is operating satisfactorily. Preferably

material saved from the original lagoon that was
pumped out

= ZERNBEALTRE
= Controlled natural process
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BoXR-8BA8o: B3, BRENEF- B3
Day 2 — Section 6: Start-up and O&M — Start-up

AEBERE Digester operation

=TRE

Cover Operation

1.

KA KB R EAE R KR ESE B R 1E,
WATER LEVEL.: The digester should be operated within
the water level operating range specified.

ED: ERYFEAZESF TEHIANBSREE,
PRESSURE: The ballast weights are not designed to
overcome excessive positive gas pressure under the
cover.

ETLERK BABRRENHEZE T LERIK,
WATER ON THE COVER: Water should be pumped off
of the cover after every rain event.
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1. WATER LEVEL

	The digester should be operated within the water level operating range specified.  Lowering the water level (and cover) below the specified low operating level may damage the cover system and void warranties.  Conversely, if the water level is raised above the normal high level, water can enter the biogas collection system and damage those components.  If it becomes necessary to lower or raise the water beyond normal levels, EFI (and/or your Consulting Engineer – if applicable) should be consulted first.



2. PRESSURE

	If the system has a blower, the cover is designed to operate under a slight negative pressure, (-0.1” to –0.5” w/c is typical), during normal operation of the gas-handling system. If the system is designed to operate without a blower the cover will have a slight positive pressure (+0.1” to +0.4” w/c is typical). The cover should not be operated partially inflated to store biogas. The cover membrane may rise off the surface of the water but the cover weights should remain on the surface of the water. This will allow for some storage of biogas. If gas-handling equipment is non-operational due to malfunction or maintenance, the biogas should be allowed to vent into the atmosphere.  If your cover is equipped with cover vents on the surface, the cover will automatically vent upon raising several feet above the water surface.  Otherwise manual venting may be necessary.  The ballast weights are not designed to overcome excessive positive gas pressure under the cover.



3. WATER ON THE COVER

	Water should be pumped off of the cover after every rain event.  Localized ponding should be addressed using portable submersible pumps.  The folds (if applicable) should not be pumped completely dry, leave enough water to keep the fold open approximately one foot.




BoXR-8BA8o: B3, BRENEF- B3
Day 2 — Section 6: Start-up and O&M — Start-up

PINN
Methane to Markets

AEBERE Digester operation

5B ER
Sludge Removal

o EXENHEEER TERREEPERNTIE,
- The installed sludge draw-off pipes are designed to remove sludge
across the entire floor of the digester.

- FETEHIEBRTE , ARy LR Bt 3B 8 /Y KR FEE 5 TERTRIA,

. The sludge will have to be removed periodically to prevent a
significant reduction in treatment volume in the digester and
accumulation of sludge.

= EHERRT , BRERENN G H®
reA T RHE.

. |deally the sludge should be applied
to cropland after sampling and testing
of the sludge.
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Presentation Notes
The installed pipes terminate at the berm of the digester. They are designed to have the suction hose of a high solids pump attached to them to remove the accumulated gravity-thickened sludge from the bottom of the digester. If the sludge has thickened to the point it is difficult to pump, the pumping system can be reversed. The suction of the pump would be placed in the storage lagoon or through a port in the digester cover in the supernatant (upper) zone. This low solids water would be pumped into the sludge draw-off pipe and used to fluidize the thickened sludge. The pumping system would then be reversed and the fluidized sludge could be withdrawn. 




BoXR-FABo: B3, BENLEF- B3
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Methane to Markets

AEBERE Digester operation
e e

Extreme events

1. s@M;
HIGH WIND EVENTS:

= BNETREREAZE/IT0REREEX
= The cover system will withstand wind gusts up to 90mph.

= MRHIKAERELEN , BES T EMAKREK,
= |f prolonged high winds are expected, it is recommended to flood
the cover with water.

" E%-T—J:bwkﬁ'éﬁ%%%%zﬁi , RFEFAZEXN CHBEBHK
» Flooding the cover will provide additional ballast to protect the
cover against wind damage and damage from flying debris.
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HIGH WIND EVENTS:  

	The cover system can become vulnerable to damage during high wind events.  The cover system will withstand wind gusts up to 90mph. If prolonged high winds are expected, especially winds over 90mph, it is recommended to flood the cover with water.  Flooding the cover will provide additional ballast to protect the cover against wind damage. The cover will also be more prone to damage from flying debris in high wind conditions. Upon cessation of the wind event, pump off any accumulated water.  A “MONTHLY” inspection of the cover should be done after the water has been pumped off. EFI should be contacted for any repairs required.




Methane to Markets

BoXR-8BA8o: B3, BRENEF- B3
Day 2 — Section 6: Start-up and O&M — Start-up

AEBERE Digester operation

2.

X’:
HEAVY RAIN EVENTS:

fEARME , EXENBKRIELER LERE,
In heavy rain events the installed submersible pumps may not keep
up with rainfall.

A g H B /B EBAR 7K

Localized ponding can occur.

] ge i BNV EHE B KR BB BRRI Ko

Additional portable submersible pumps may be required to keep up
with rainwater removal.
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Presentation Notes
2.	HEAVY RAIN EVENTS:  

	Observation of the cover and operation of the installed pumps is required.  In heavy rain events the installed submersible pumps may not keep up with rainfall.  Localized ponding can also occur.  Additional portable submersible pumps may be required to keep up with rainwater removal.  A “MONTHLY” inspection of the cover should be done after the water has been pumped off (see “Maintenance Checklist & Frequency”). EFI should be contacted for any repairs required.




FZX-FtHy: KERNBELE - WEAZA

Day 2 — Section 7: Troubleshooting — Physical Problems

=F EMK

Water on the cover

PINN
Methane to Markets

MRk HE T

Pumping the water out of
the cover after arain event
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AEBERE Digester operation

3. {EH;
POWER OUTAGES:

 HBEREEXYBERE |, F RS T K 558 KT,
=  When the biogas is removed by a blower, a power outage can
result in the cover inflating and being damaged by high winds.

= FEMNXRRRATESBER , ENKESNKAN , TARKAE
EMZS@ER O,

= When a severe weather event is forecast, which may result in a
power outage, the blower should be shut off, the blower bypass
and emergency vent opened.

= NHRUBSEABR LR FRAK |, FEES T EIUKBURE P,

= The gas should be allowed to vent off to prevent inflation of the
cover, in addition to flooding the cover with water to ballast it.
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POWER OUTAGES:  



	On cover systems where the biogas is removed by means of a blower, a power outage can result in the cover inflating and being damaged by high winds. When a severe weather event is forecast, which may result in a power outage, the blower should be shut off and the blower bypass and emergency vent opened. The gas should be allowed to vent off to prevent inflation of the cover. This should be done in addition to flooding the cover with water to ballast it.
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R Digester Maintenance

B DAILY

= EFREL : Cover system:
— #®&ERAidBInspection around the perimeter,
— SEBRBEBRemove debris,
— REYE. g5 EL Check for holes, tears or leaks,

- BRNUKRETEERE. & XBEMK. Meter registering
normal flow. Cover not inflated.

= EF EBIK ; Water on the cover:

- AERESEVEBENKE, MKRELFEN. Note amount of
water along ballast weights. Pump as necessary.

—- NEMNRKEBRBRREHTESRE, Excessive water ponding
can block gas migration and cause bubbles.
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Observe cover system with an inspection around the perimeter.  

Remove any debris from cover.  

Note amount of water along ballast weights. Pump as necessary.   

Check pump discharge hose placement. Is any erosion evident? 

Excessive water ponding can block gas migration and cause bubbles.  

Check for holes, tears, or leaks in the cover or gas piping. 




Methane to Markets

BoXR-8BA8o: B3, BRENEF- B3
Day 2 — Section 6: Start-up and O&M — Start-up

Rt 4 Digester Maintenance

EIERA NO SMOKING

RE:
Equipment:

—  FRIEES(P-traps) R FEH K FHIEH,

— Moisture separators (P-traps) are full of water and overflowing,
— KEBTREIER, Flare burning properly,

RABBEIEE, Igniter working properly.
—fix

General

- KRAABUEBRREZEFZ A K],

— Gate to gas equipment enclosure is closed and Iocked

— EBERESWEREEYME , Warning signs are in place,

- RAHBONEFSELTFTENM, Caps on pump out ports etc. are in place.
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Moisture separators (P-traps) are full of water and overflowing. 

Flare burning properly 

Igniter working properly

Meter registering normal flow. Cover not inflated.

Gate to gas equipment enclosure is closed and locked.

Warning signs are in place

Covers / caps on pump out ports, sample ports, etc. are in place




AW .
Methane to Markets 4

BoXR-8BA8o: B3, BRENEF- B3
Day 2 — Section 6: Start-up and O&M — Start-up

R Digester Maintenance

S H MONTHLY

BRTY BE4P LBz In addition to the daily steps:

EEFLEDHRTEERE,

Observe cover system by walking out onto the cover for a general
inspection.

FRUMTREY ES YA/ RBH

Look for broken ballast weights and/or straps.

BEREYEABRNEMARRE. BEEMNREFER,
Remove any debris trapped near the weights. This will accelerate
cover wear.

RERKWEN  BREMERE , BEARIIER.

Check pump sump, remove any debris, clean pump strainer

KREKRIHE, BN ABRNERKREETEE,

Check oil level in pumps. Milky oil color indicates seal failure.
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R Digester Maintenance

= REBLHLHANN (KR, JRAE).

» Check condition of cables and wires (pumps, igniter).

» RESEMEMEMEE ( RASFAREMIR, HBIFICHKEAMHEE
MAR)o

» Check voltage output and battery voltage (igniter solar panel, data
logger solar panel).

= REHMARFROEME RS EED S,

= Check battery/equipment stand ground wire connected to ground
rod.

= MEIRICFKER P T EEE.

= Download the data from the data logger.
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Check condition of power cables to pumps 

Check igniter wiring connections are tight and not corroded.

Check igniter solar panel voltage output and igniter battery voltage.

Check data logger solar panel voltage output and data logger battery voltage.

Check battery/equipment stand ground wire connected to ground rod.

Download the data from the data logger using the installed serial port cable.
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BoR-BARE: B3, BREMEF- B3

Day 2 — Section 6: Start-up and O&M — Start-up

R Digester Maintenance

EJi QUARTERLY

BRT BEMEANSEZHN:In addition to the daily and the monthly
steps:

= REEEN AT BUREGTE M,

» Check seams and previous patches for integrity.

» REKATHNRRE, IEXERTEE. RIECNER-SE.

» Check the flare burners. Clean if required. Verify they are level.

= EHROKRERYH

= Change oil in pumps.

* REMAMBEESELEBUE.

= Verify that the refractory material is in its right position.

= REFREHNRIRE,
= Check amount of sludge accumulated.
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R Digester Maintenance

FE ANNUALLY
BRTHE. SRANEZEENERF TR

In addition to the daily, monthly and quarterly steps:

NEHBENT FRLRIENER,
= A professional inspection, and maintenance/repair of the cover
system should be scheduled as necessary.

= MRKAITHRIREFBE MR THEK | NREHEE, SHxAH A
KEALT . HIMARENEKREREIITEE,

= |f there is an accumulation of soot on the outside of the combustion
chamber of the flare it should be cleaned. The flare must be turned
off and allowed to cool. The cleaning can be done by brushing the
surface using soap and water.
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