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P&S§ Project Reference Central

s daladeun anisy 10 - o . . 2LNDAADIVR
. Tssundnudediudrue na o L. o . o,
wa 2 (U 2562) IR NN DOALUULALADASIITTUUNAANLTININ A
Starch Factory
NEW DIAMOND STARCH CO., LTD. Khlongkhlung DESIGN & CONSTRUCTION BIOGAS PLANT
Phase 2 (YEAR 2019) Khamphaengpet

NuosnLUULaneasesyuuthimedinwlUly
Nuiendanszualiiih 2 Mw,
DESIGN & CONSTRUCTION BIOGAS
UTILIZATION FOR GENSET 2 MW.

muaamwmmzﬁmé’jﬁzw SCRUBBER
DESIGN & INSTALLATION SCRUBBER SYSTEM

NuRnRIsTUUTRWIoEAnSE LA LT
DESIGN & INSTALLATION BALANCE OF PLANT




P&S§ Project Reference Central

UIBY aNYIARITY N9 DLNBYHUINNA -z
- - o . . o o - UBBNLUULALARANTEUU SCRUBBER (1W&2) .
(U 2559) Tssnundandadudivenas WHINANYT -n<
. DESIGN & INSTALLATION SCRUBBER SYSTEM
LOPBURI STARCH CO., LTD. Starch Factory Chaibadan
(PHASE 2)
(YEAR 2016) Lop Buri

NuRRRISEUUTEAIEAnTE LA LT (Wa2)
DESIGN & INSTALLATION BALANCE OF
PLANT(PHASE 2)

Nuesnluukazneadeszuuimetin U1y
Nufiendanszualiiih 1.4 Mw.
DESIGN & CONSTRUCTION BIOGAS
UTILIZATION FOR GENSET 1.4 MW.




P&S§ Project Reference Central

UsEn Tlaueus amse 910n - . DILNDARDIVA
. Tsenunanutegiu o w . L |
(U 2559) g AIWINNTLNILNYT NUDDNLUULALAAFITEUU SCRUBBER LA
dnuenag
NEW DIAMOND STARCH CO., LTD. Khlongkhlung DESIGN & INSTALLATION SCRUBBER SYSTEM {IT)
Starch Factory
(YEAR 2016) Khamphaengpet

NURARITEUUTRLAS 0 erEANSEua i
DESIGN & INSTALLATION BALANCE OF PLANT

NusenuuLLazneadvsyuuihmetanmluldnwdie
nannselalnidn 1 Mw.
DESIGN & CONSTRUCTION BIOGAS UTILIZATION
FOR GENSET 1 MW.
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P & S DESIGN CO.,LTD.

Project Reference Central

wAUNaLaan W@ 2557)
KAMPHAENGPHET MUNICIPALITY
(YEAR 2014)

Us™m Ienaah 91im @ 2556)
TOEWONGWAI CO., LTD. (YEAR 2013)

USEN @n51un 3im (U 2555)
SITTHINAN CO., LTD. (YEAR 2012)

Uswn Thlauaun ansy 310m (U 2555)
NEW DIAMOND STARCH CO., LTD.
(YEAR 2012)

STUURARAETININ

Biogas From Food Waste

lssundnnseualniieme
AedanIn
The Manufacturing of
Mobile Pile Driver

l5eunEn Uy
Mung Bean Starch and
Tapioca Starch

Tseundnutasuduznag
Starch Factory

LneLiles
WIRTANULNILNYS
Mueang district
Kumphaengphet

81108N83 JNIAFGNITUYT
U-thong Suphanburi

SUNDAANGUUAT
Fandaunusiil

Latlumkaeo Pathumthai

9LNDAADIVY
WIANLWILNYS

Khlongkhlung
Khamphaengpet

s,
USulgsszuundniadanim -{h._)

Renovated Biogas Plant

sanwuukazneasnguiuiatinwniouisszuuve
DESIGN & INSTALLATION GASHOLDER & PIPING

2ONLUULAENDES 195z UUNSUNAwRIn WU U
@115V Flare Gas

DESIGN & CONSTRUCTION BIOGAS UTILIZATION FOR
FLARE GAS

ONLUUBALNDAS1TLUUNANN LY ININ
DESIGN & CONSTRUCTION BIOGAS PLANT

b
b
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P & S DESIGN CO.,LTD.

wAUIasuat1unals U 2553)
BANKLANG MUNICIPALITY
(YEAR 2010)

Project Reference Northern

HARAYYINTNAINVEY gunaiiles Jandndnu PRNUUUUAT B3I UURANMITTIN M '{h;’

Biogas From Waste Mueang Lamphun Construction Biogas Plant




P&S Project Reference Central

USEW anySanisy 31in (U 2552) Tsenunantegiu SLNTYUING I,

DONLUULALNDATINTEUUNAR AT ININ

LOPBURI STARCH CO., LTD. AUz nag FIATNANUT
: DESIGN & CONSTRUCTION BIOGAS PLANT

(YEAR 2009) Starch Factory Chaibadan LopBuri
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P & S DESIGN CO.,LTD.

Project Reference Northeast

- . gunatinianisen L o 4
Y PR Tssnuranudaiugiienag o e oo - ONLUULALNDATINTLUUNANN WY ININ No
YU A9ARNANTY 3100 (U 2561) WWINTENI
Starch Factory v DESIGN & INSTALLATION BALANCE OF PLANT
TONGJIT STARCH CO., LTD. (YEAR 2018) Bamnet Narong
Chaiyaphum
. . s o N o . y DUNBNUDIVITEN? DOALUULALNDES19TEUUNARN19TIN N (Wd 3)(n1ndw)
Usen wdsunasnys 91da @ 2560) Tssnundaunlaiudena v o oo ' o
WAL Design & Construction Biogas Plant (Phase3), Cassava
SANGPETCH STARCH CO., LTD. (YEAR 2017) Starch Factory
Nongbuorawoay Chaiyapum Pulp)
e a4 o e w A - o . . SULNDY UL o e 4 .
usun dleoululedne 91dn (U 2560) Tsenundantedudiuenas o w . R ONLUUKALNDATINTLUUNAAN LY ININ | g
PWMINDIUIAAIEY
EAN BIOGAS CO., LTD. (YEAR 2017) Starch Factory N DESIGN & INSTALLATION BALANCE OF PLANT
Chanuman Amnatcharoen
gunetnidanisen |
a o a [ 6 o w = a U o (9 [ LY N.Y) a 1 % a & a N/
USEM Loadlou luladwuesd 31in @ 2558)  lssnundaudaiuduznds WRINTYHI 9NLUUKALNDATINTZUUNANN LY ININ “n"
STN BIOENERGY CO., LTD. (YEAR 2015) Starch Factory Bamnet Narong DESIGN & INSTALLATION BALANCE OF PLANT

Chaiyaphum
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P & S DESIGN CO.,LTD.

SN0ty s
U3 8y lulefie dia @ 2557) Isanuninutaiud1ends ganUUULaLNaIeTEUUNaN YN N - !] -

Project Reference Northeast

FmInguaTIvsdl
EU BIOGAS CO., LTD. (YEAR 2014) Starch Factory DESIGN & INSTALLATION BALANCE OF PLANT
Nam Yuen Ubonratchathani

DONLUULALNDAS19TEUUNANABTININ

usEn wiaiunaswes 9n @ 2557) - o . DLNDNUDIVITELIMN A
Tssnunanudaiudiienag Y wow - Uaiinu (e 2)
SANGPETCH STARCH CO., LTD. PWINYUA
Starch Factory DESIGN & INSTALLATION BALANCE OF PLANT
(YEAR 2014) Nongbuarawe Chaiyaphum
(Phase 1)
1 1% [~ a 1
. o DONLUULAZNDATINTEUULAUNIFTININLALIEUUND
. 2 o v m - o o o DNNDVIUBITIVD o o 4
UIEn gnsiituna 9in (U 2555) Tsanundaudedudnlsnds L. . AneirlUlelu Boiler -n-
PWNIAYATTIU . _ _ . " !I'r)
UDON PERMPON CO., LTD. (YEAR 2012) Starch Factory Design & Construction Post Digester, Biogas
Nongwuasor Udontanee
Utilization
usEn uwisunasnss 97nn (U 2551) - o . DLNDNUDIVITELIN L. o M
Tsenunanudasiudnlenag o o oo - 2ONLUULAL NS NTZUUNAANILTININ
SANGPETCH STARCH CO., LTD. WHINTYHU
Starch Factory Design & Construction Biogas Plant

(YEAR 2008) Nong Bua Rawe Chaiyaphum
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Project Reference Northeast

P & S DESIGN CO.,LTD.

Y " - e A DLNDLIUBY
UsEn wletiudau e U 2548) R o . . v . - L. o A sy
Tsawasdeduduz vag WANINUATINVEUN DDNLLUULLAZNDHTINIZUUNANNIYYINTN No
NORTHEAST TAPIOCA FLOUR
Starch Factory Mueang Design & Construction Biogas Plant

CO., LTD. (YEAR 2005)
Nakhonrachasima

US¥m Fugilamisy 311im (2551) Lsandnudaiudenas 9LN0IA A PONLUULANDATNIEUUNGNTTYININ
CHAIYAPHUM STARCH CO., LTD. Starch Factory Tl Design & Construction Biogas Plant
(YEAR 2008) Chatturat Chaiyaphum
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P & S DESIGN CO.,LTD.

Project Reference Eastern

UTEN aﬂuammmumum Oalale (‘U 2556) INQ’WUN@G]U’W&INW‘U mmawuaﬂ‘wm E]E]ﬂLL‘U‘ULLauﬂaaﬁN’IUULLNu ‘W’J“ZI ‘U’e]Lﬂ‘U‘U’W NP
SUKSOMBOON PALM OIL CO., LTD. Biogas Plant From ‘-\Nmﬂ"aam Cooling Design & Installation PVC Lining for {"n]
(YEAR 2013) Palm Oil Mill Nong Yai Chonburi cooling tank
RMLIRN , y _
o . . R . o o pONLUUAZYUHY PVC SeUU1AY NP
UIun ’J'LIVL'VIEJ ANA (UN1¥U) U 2555 Uimmu WHINISYN N~
Design and Lining PVC Sheet for Raw Water
VINYTHAI PUBLIC CO., LTD. (YEAR 2012) Petrochemical Muang District,

System
Rayong province.

VSN ne.Loa. o 1Usend 911m (Whsu 2) DUNDNUUNTYT o DY o4 . o4 Y
. Y .o § PONLUY, Ina3, LazAnasasasnudalnillngly NP
(lutmat,wnlﬂiﬂgﬂ) (U 2547) WIIULABSENT JnIaUs1IUY U3 o . % . “N=
NYFINTWUULIDLNAS (Phase 2)
THAI SPF PRODUCTS (FARM 2) Pig Farm Kabinburi
Design & Installation Biogas Generator (Phase 2)
(SUBORDINATE TO BETAGRO) (YEAR 2004) Prachinburi
USEN ne.Lod. e WUsend 91m (Whsu 1) . - .4 o D% o4 . o4 Y
- o . DUNDAUUNIYS POALUY, 998519, LarAnsaasaanidalninlagly
(lwaserusmlngniv) @ 2547) WsuReaans Do L Y . o2 -
_ WINAUTIIUYI NYTININLUULTBLINGY (Phase 2)
THAI SPF PRODUCTS (FARM 1) Pig Farm o

Kabinburi Prachinburi  Design & Installation Biogas Generator (Phase 2)

5

(SUBORDINATE TO BETAGRO)XYEAR 2004)




P&S§ Project Reference Eastern

o s SLNDASSIYT PONLUY, Tnad19, uasRnsunissiufalnilaels ",
N5 Wsu (U 2546) AIULAYIENT o . - _ o & a -n-
! WRINYAUS NNBYININLUULTDLNAY
PORNTAWEE FARM (YEAR 2003) Pig Farm _ ! '
Sriracha Chonburi Design & Installation Biogas Generator

5 . o gnaNdatAL . o ¥ o ) :
In5n5% WSy @ 2544) URPHIGING e PaNWUULALNBas19ssULUIUAEIEsAgTuIsY 1 L
_ RInvays 4"7

JAKKRIT FARM (YEAR 2001) Pig Farm : Design & Construction Biogas Plant (Farm 1)

Panutnikom Chonburi
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‘P&S Project Reference Western

P & S DESIGN CO.,LTD.

wEsunana vsu (U 2546) WSUE8ENS BUNBIBY JIMIAAIN ponuUY, dnads, uarAnnaeesiudalniilag
SERMKASIKIJ FARM(YEAR 2003) Pig Farm Mueang Tak Tt nmduemas !1‘
Design & Installation Biogas

N




U3i # uoud rear {1 S1da

IPss

P & S DESIGN CO.,LTD.

1599UNARNTE WA LN A

Project Reference Southern

ro A« d o o m o . o o 2 ponLUUNTauaLAlvgauUafiedinn, ssuuviaing NP
UTEY AU ULUBSE 91AA (U 2556) NIYYININ DILNDLYINUN WHINNTSU o v o L% ae -n-
inlUlgunagvioundelm
CLEAN ENERGY CO., LTD. (YEAR 2013) Biogas Plant from Palm Kaopranom Krabi
Renovated Biogas Plant
Oil Mill
- y RNLUULLALNBEIN szwmm%mmwiﬂwam
Y Y o e e lsanueannseualainane , o .4 NP
UsEn yaugiiuan 910n (U 2556) o = UNDYNYUL ININET190) 3511 nszualiih -n-
ANYAININ
THACHANA PALM OIL CO., LTD. (YEAR 2013) ) o Thachana Suratthani Design & Construction Biogas Utilization for {]“’
Biogas Utilization c .
ense

- . PANLUULALNBES19TE VU URETIN WA PVC
Tssunannszualuiine

USHW viwugdtulgy e @ 2556) o = gnovYUL JmInaIIug el Sheet
ANYYININ
THACHANA PALM OIL CO., LTD. (YEAR 2013) Thachana Suratthani Design & Construction Post Digester and
Biogas Utilization Cashold
asholder

U3em Bumesiuivasaniiad 91iia (U 2550) Tseunanng1ady gNoLeY FaiIngI1uy 51l ponLUUkaUTUUTIsEUUUUnnde -n-
INTER RUBBER LATEX CO., LTD. (YEAR 2007) Latex Factory Mueang Surat thani Design and improve wastewater treatment
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Project Reference Southern

P & S DESIGN CO.,LTD.

Vs agnuduomnsaina 9100 @ 2553) 159U MNTUYLT gunaiiles PankULLaRRaiseuuNaning NN ',
SIAMCHAI INTERNATIONAL FOOD Frozen Foods Factory Jminsyues Design & Construction Biogas Plant Turnkey -{h-»’
CO., LTD (YEAR 2010) Mueang Ranong Project
U3E Buwesiuiuesaniad 31in Tssousdninensdu gnaLiles PONLUUKATAIUANNURAT NS 9 In WY
(U 2550) Latex Factory Janinasnyg sl Tiuselovi
INTER RUBBER LATEX CO., LTD Mueang Surat thani Design & Construction supervision for biogas

(YEAR 2007) Utilization
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P&S

P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

KAMPHARNGPHET MUNICIPALITY(RENOVATE)

Kamphangphet, Distirict City
Waste from Food Waste

1.4 MB

Thailand

2014

P&S Design Co., Ltd.

Product = 2-4 Ton/day

COD = 26,480 - mg/l

BOD = N.A

Temp. = 35 °C

Biogas Rate = 50 CU.M/Ton
Biogas Production = 200 CU.M/d
Heavy Fuel Oil = N.A.

COD Removal = 90 %
TS = - %

pH =4

Methane Yield = 0.35

Gas Composition = 62%

Revenue = Instead LPG in Slaughterhouse
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P&§ KAMPHARNGPHET MUNICIPALITY(RENOVATE)

P & S DESIGN CO.,LTD.

m wihiin u'u_nl_vi"mq v i

TRsmaansuusaRTTTIM ?wn'nu:'lu&:ﬁumu

YR MRRILTINiE 2 TURALAG S T 0T TR TR T o
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& § TOEWONGWAI CO., LTD.

P

P & S DESIGN CO.,LTD.

Address : U-Thong District, Suphanburi Province.
Source : Biogas From Wastewater Ethanol Plant
System : Plug Flow Digester

Budget : 30 MB

Country : Thailand

Year : 2013

Turnkey Project : P&S Design Co., Ltd.

Product = Biogas Plant

Gas Storage PVC = 10,000

Volume Tank = 12,000 m3

Genset Induction Gen = 20 sets @50kW
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‘P&S THACHANA PALM OIL CO., LTD.

P & S DESIGN CO.,LTD.

Address : Thachana District, Suratthani Province.
Source : Biogas From Palm Oil Mill

System : Biogas Plant

Budget : Phase A 85 MB, Phase B 112 MB
Country : Thailand

Year : 2013

Turnkey Project : Thachana District, Suratthani Province.

Al

Product = Biogas Plant Volume Tank = 4x5,000 m3

Gas Storage PVC = 5x5,000 CU.M Genset Induction Gen = 2x2 MW

N

|
—




P

U3i # uoud rear {1 S1da

& §

P & S DESIGN CO.,LTD.

THACHANA PALM OIL CO., LTD.

21
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P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

THACHANA PALM OIL CO., LTD. (PHASE B)

Thachana District, Suratthani Province.
Biogas From Palm QOil Mill

Biogas Utilization System

Phase A 85 MB, Phase B 112 MB
Thailand

2013

P&S Design Co., Ltd.

Product = Biogas Plant Volume Tank = 4x5,000 m3

Gas Storage PVC = 5x5,000 CU.M Genset Induction Gen = 2x2 MW

22
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P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

THACHANA PALM OIL CO., LTD. (PHASE B)

Thachana District, Suratthani Province.
Biogas From Palm Oil Mill

Biogas Plant

Phase A 85 MB, Phase B 112 MB
Thailand

2013

P&S Design Co., Ltd.

Product = Biogas Plant Volume Tank = 4x5,000 m3

Gas Storage PVC = 5x5,000 CU.M Genset Induction Gen = 2x2 MW

23



Fas THACHANA PALM OIL CO., LTD. (PHASE B)

v o 9538100 ins adh i
THAI DAICHE INJERTRADE CO, LTI
1 15,0 231 2-032 9 ww witd il g25. c om
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P&§ CLEAN ENERGY PUBLIC CO., LTD.

P & S DESIGN CO.,LTD.

Address : Kaopranom District, Krabi Province.

Source : Biogas Digester From Palm Oil Mill

System : HDPE Liner&Covered

Budget : 50.156 MB
Country : Thailand

Year : 2013

Turnkey Project : P&S Design Co., Ltd.

Product = 45 Ton/FFB Volume Tank = 51,000 m3

HDPE Liner & Covered 1.5 mm.

= 25,000 m? Genset Induction Gen =1 MW
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Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

SUKSOMBOON PALM OIL CO., LTD.

Nong Yai District, Chonburi Province.
Cooling Tower

PVC Lining Tank

0.156 MB

Thailand

2013

P&S Design Co., Ltd.

Product = 300 Ton/rb Volume Tank =420 m3

PVC Liner = 450 m?

26
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& §

P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

SITTHINAN CO., LTD.

Latlumkaeo District, Pathumthai Province.
Mung Bean Starch and Tapioca Starch
HRAL (High-Rate Anaerobic Lagoon)

48 MB

Thailand

2012 to 2014

P&S Design Co., Ltd.

Product = Waste Water

COD = 25,489 mg/|

BOD = 600-18,000 mg/Il

Temp. =35 °C

Biogas Rate = 10.50 Nm3/day
Biogas Production = 21,059 Nm3/day

Generator Set

1 MWh , Qty 1 Set.
Generator Set = 1 MWh , Qty 1 Set.

Q = 2,040 m3/day
COD Removal = 95%

SS 1,524-3676

pH = 4-9
Methane Yield = N.A.

Gas Composition = N.A.

27
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P &

P & S DESIGN CO.,LTD.

SITTHINAN CO., LTD.

28
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P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

UDON PERMPHOL CO., LTD.

Nongwuasor District, Udontanee Province.
Wastewater From Starch Factory

Post Digester & Gas Storage

1.36 MB

Thailand

2012

P&S Design Co., Ltd.

Product = 200 Ton Starch/day

COD = 14,860 mg/I
BOD = N.A.
Temp. = 35°C

Biogas Rate = 7 Nm3/m3WWT
Biogas Production = ....
Heavy Fuel Oil = N.A.

Revenue = N.A.

L WITINIG
2L 1300009
s dmudsen
E :iwiflzgm

Q = 2800 m3/day

COD Removal = 85%

TS = N.A.

pH = 4.0-5.6

Methane Yield = 0.4 kg COD/m3WWT

Gas Composition = N.A.

29
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P & S DESIGN CO.,LTD.

UDON PERMPHOL CO., LTD.

30
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P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

BANKLANG MUNICIPALITY (LUMPHUN)

Muang Distric,Lumphun Province
Food Waste

CSTR and ABR

9.45 MB

Thailand

2010

P&S Design Co., Ltd.

Product = 10 Ton/day
cob

5000 mg/I
BOD = N.A.
Temp. = 35°C

Biogas Rate = N.A.

Biogas Production = N.A.

Heavy Fuel Oil = N.A.

Revenue = N.A.

Q = N.A

COD Removal = 80 %
TS = 6%
pH =4-4.5

Methane Yield = N.A.

Gas Composition = N.A.

31
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P & S DESIGN CO.,LTD.

BANKLANG MUNICIPALITY (LUMPHUN)

32
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P&S| NEW DIAMOND STARCH CO., LTD. (WANGDEE ENERGY)

P & S DESIGN CO.,LTD.

Address :

Source :
System :
Budget :
Country :
Year :

Turnkey Project :

Klongklung Distric, Kumphaengphet
Province.

Wastewater from starch factory

HRAL (High-Rate Anaerobic Lagoon) I% \3 LL{l ﬁﬁ’JIQ &I a uﬁa ﬂq éﬂ

50 MB i \ : o
bAAN 99 1l 8 AMUAARDYAAaY 21tNAARDGARY
. Y] 9 ]
Thailand - —
2012 FIRAANTLLWIL WS
P&S Design Co., Ltd.
— Product = 300 ton/d Q = 4,200 m3/d
COD = 14,680 mg/L COD Removal = 98 %
BOD = 7,340 mg/L TS = 10,680 mg/L
Temp. = 35°C pH = 5.33
Biogas Rate = 0.38 Nm3/kg-COD Methane yield = 0.21 Nm3/kg-COD
Biogas Production = 14,760 Nm3/d Gas Composition = 60% CH,

Heavy Fuel Oil =8,560 L/d =1,797,768 L/y ... (Working Day 210 d/y)
Revenue = 339,480 Baht/d = 41,348,664 Baht/y ... (23 Baht/L)

33
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P & S DESIGN CO.,LTD.

NEW DIAMOND STARCH CO., LTD. (WANGDEE ENERGY)

34
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P&S

P & S DESIGN CO.,LTD.

Address :
Source :
System :

Budget :
Country :
Year :

Turnkey Project :

NEW DIAMOND STARCH CO., LTD.

Klongklung Distric, Kumphaengphet Province.

Wastewater From Starch Factory

MAD (Multistage Anaerobic Digester)

50 MB
Thailand
2016 - 2017

P&S Design Co., Ltd.

Product = 300 ton/d
COD = 14,680 mg/L
BOD

7,340 mg/L
Temp. = 35°C

Biogas Rate = 0.50 Nm3/kg-COD

Biogas Production = 33,600 Nm3/d

Q = 4,200 m3d

COD Removal = 98 %
TS = 10,680 mg/L

Methane Yield = 0.21 NmS3/kg-
COD

Gas Composition = 60% CH,

Heavy Fuel Oil =17,808 L/d =3,739,680 L/y ... (Working Day 210 d/y)

Revenue = 339,480 Baht/d = 86,012,640 Baht/y ... (23 Baht/L)

85
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P & S DESIGN CO.,LTD.

NEW DIAMOND STARCH CO., LTD.

LY

%
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NEW DIAMOND STARCH CO., LTD.
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P&S

P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

NEW DIAMOND STARCH CO., LTD. (Phase 2)

Klongklung Distric, Kumphaengphet Province. T
Wastewater From Starch Factory +Cassava cake | |
MAD (Multistage Anaerobic Digester)

35 MB

Thailand

2019 - 2020

P&S Design Co.,Ltd.

Q = 2,323 m3/d + Cassava cake
Product = 300 ton/d 200 ton/day
COD = 15,667 mg/L COD Removal = 90 %
BOD = 7,833 mg/L TS = 4%
Temp. = 30°C pH = 5.33
—— 3o,
Biogas Rate = 0.50 Nm3/kg-COD !\:Ilgchane Yield= 0.21 Nm“kg

Biogas Production = 30,380 Nm3/d Gas Composition = 60% CH,
Heavy Fuel Oil = 16,101 L/d = 3,381,210 L/y ... (Working Day 210 d/y)

Revenue = 289,818 Baht/d = 60,861,780 Baht/y ... (18 Baht/L)
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NEW DIAMOND STARCH CO., LTD. (Phase 2)
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P & S DESIGN CO.,LTD.

NEW DIAMOND STARCH CO., LTD. (Phase 2)
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P &S

P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

SIAMCHAI INTERNATIONAL FOOD CO., LTD.

Mueang District, Ranong Province.
Wastewater From Frozen Foods Factory

HRAL (High Rate Anaerobic Lagoon)

2.6 MB . i : —y
Thailand usuh d9IIBE2IMSAINA s

SIAMCHA! INTERNATIONALFOOD CO.LTD.
2010

P&S Design Co., Ltd.

Product = 233.33 m?3/d Q= 1,750 m3d

COD = 2,240 mg/L COD Removal = 20%

BOD = ... mg/L TS = ..%

pH = 6.5 mg/L T = 25°C

Biogas Rate = 0.32 Nm3/kg-COD Methane Yield = 0.24 Nm3/kg-COD
Q (Biogas) = 253 Nm3/d Gas Composition = 74.7% CH,

Heavy Fuel Oil = 143 L/d =42,900 L/y ... (Working Day 300 d/y)
Revenue = 2,289 Baht/d = 986,700 baht/y ... (23 Baht/L)
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P & S DESIGN CO.,LTD.

SIAMCHAI INTERNATIONAL FOOD CO., LTD.
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P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

LOPBURY STARCH CO., LTD. (WANGDEE ENERGY)

Lop Buri province.
Wastewater from starch factory

HRAL (High-Rate Anaerobic Lagoon)

mova B B X B X B R T

<) V3N anysamsy 100 |

48 MB
Thailand LOPBUR!I STARCH Ga._,up, .'
2009 e r\‘w BN LTRA

P&S Design Co., Ltd.

Product = 212 Ton Starch/d Q = 2,976 m3/d

COD = 15,240 mg/L COD Removal = 99.58%
BOD = ... mg/L TS = 10,320 mg/L

pH = 4.65 T = 30.3%

Biogas Rate = 0.42 Nm3/kg-COD Methane Yield = 0.243 Nm3/kg-COD
Q (Biogas) = 19,014.50 Nm3/d Gas Composition = 57.64% CH,
Heavy Fuel Oil =4,756 L/d = 1,426,800 L/y ... (Working Day 300 d/y)
Revenue = 109,388 Baht/d =32,816,400 baht/y ... (23 Baht/L)
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LOPBURY STARCH CO., LTD. (WANGDEE ENERGY)
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P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

LOPBURY STARCH CO., LTD. (Phase 2)

Lop Buri province.

Wastewater from starch factory

HRAL (High-Rate Anaerobic Lagoon) | N @ lﬁ’dﬂ awusﬁﬂ‘liﬁ %‘lnﬂ
48 MB O .. - sz @ W &e T
Thailand r ] LOPBUR! STARCH CO.LTD.
2016-2017 5 e | B 2 " LTI

P&S Design Co., Ltd.

Product = 300 Ton Starch/d Q = 4,200 m3/d

COD = 15,240 mg/L COD Removal = 99.58%

BOD = ... mg/L TS = 10,320 mg/L

pH = 4.65 T = 36°C

Biogas Rate = 0.42 Nm3/kg-COD Methane Yield = 0.243 Nm3/kg-COD
Q (Biogas) = 29,400 Nm3/d Gas Composition = 57.64% CH,

Heavy Fuel Oil = 15,582 L/d = 4,674,600 L/y ... (Working Day 300 d/y)
Revenue = 358,386 Baht/d = 107,515,800 baht/y ... (23 Baht/L)
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LOPBURY STARCH CO., LTD. (Phase 2)
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P&S| SANGPETCH TAPIOCA FLOUR CO., LTD. (MAMA DEVELOPMENT)

P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

Nongbuorawoay district, Chaiyapum province.
Wastewater from starch factory

HRAL (High-Rate Anaerobic Lagoon)

48 MB

Thailand

2008

P&S Design Co., Ltd.

Product = 433 ton/d Q,in = 3,700 m?3/d
COD,in = 16,000 mg/L COD,out = 400 mg/L
BOD,in = ... mg/L COD removal = 97.5%
pH = 4.2-45 T=..°C

Biogas Rate = 0.467 Nm3/kg-COD = Methane Yield = 0.256 Nm3/kg-COD
Q (Biogas) = 27,000 Nm3/d Gas Composition = 55% CH,
Heavy Fuel Oil = 15,244 L/d = 4,573,200 L/y ... (Working Day 300 d/y)
Revenue = 304,880 Baht/d = 91,464,000 Baht/y ... (20 baht/L)

Note : Promoting the production of biogas from waste water, Industrial Development of Renewable Energy and Energy Conservation, Department of Energy.
Data : March, 2012.
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P & S DESIGN CO.,LTD.

SANGPETCH TAPIOCA FLOUR CO., LTD. (MAMA DEVELOPMENT)
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P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

Jaturat district, Chaiyapum province.

Wastewater from starch factory
HRAL (High-Rate Anaerobic Lagoon)
48 MB

Thailand

2008

P&S Design Co., Ltd.

Pas§ CHAIYAPHUM STARCH CO., LTD. (MAMA DEVELOPMENT)

P

74 : ii'l o

vign degiiaady ria

% & X & A& 21
CHAIYAPHUM STARCH CO,,LTD.

Product = 326.65 ton/d Q,in = 3,400 m3/d
COD,in = 20,000 mg/L COD,out = 500 mg/L
BOD,in = ... mg/L COD Removal = 97.5%
pH = 4.2-45 T=..°C

Biogas Rate = 0.528 Nm3/kg-COD Methane Yield = 0.290 Nm3/kg-COD
Q (Biogas) = 35,000 Nm3/d Gas Composition = 55% CH,

Heavy Fuel Oil = 19,760 L/d = 118,560,000 L/y ... (Working Day 300 d/y)
Revenue = 359,200 Baht/d = 118,560,000 Baht/y ... (20 baht/L)

Note : Promoting the production of biogas from waste water, Industrial Development of Renewable Energy and Energy Conservation, Department of Energy.

Data : January, 2012.
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CHAIYAPHUM STARCH CO., LTD. (MAMA DEVELOPMENT)
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Pas INTER RUBBER LATEX CO., LTD.

P & S DESIGN CO.,LTD.

Address : Mueang District, Surat thani Province.

Source : Wastewater from latex factory

System : HRAL (High-Rate Anaerobic Lagoon)

Budget : 15 MB |NTER RU BBER I_ATEX CO, I_TD

Country : Thailand

Year : 2007

Turnkey Project : P&S Design Co., Ltd.
Product = 566 m3d Q = 1,000 m¥d
COD = 14,000 mg/L COD Removal = 80%
BOD = 12,000 mg/L TS = 1,820 mg/L
pH = 6.5 TKN = 2,974 mg/L

Biogas Rate = 0.178 Nm3/kg-COD  Methane Yield = 0.158 Nm3/kg-COD

Q (Biogas) = 2,000 Nm3/d Gas Composition = 89% CH,
Diesel = 1,780 L/d = 534,000 L/y ... (Working Day 300 d/y)
Revenue = 48,060 Baht/d = 14,418,000 Baht/y ... (27 Baht/L)
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& § NORTHEAST TAPIOCA FLOUR CO., LTD.

‘ 3N W uo

P & S DESIGN CO.,LTD.

Address : Mueang District, Nakhonrachasima Province. e l P I
Source : Wastewater From Tapioca Flour Factory swunuamm*ﬁmmw@’mm v F_II ﬁ‘d‘ﬂ"l‘ﬁﬂ
System : HRAL (High-Rate Anaerobic Lagoon) l u3sn uilegiudanu 971 a.1daq A, uﬁa‘awam
Budget : 38 MB T.asqmeﬁ'ql.ﬁ'%nm-auEmﬁwi‘nmwmﬂﬂqLaﬂieqmuqmmwnﬁn
Country : Thailand ' aduauulne & n*a-ngul.ﬁaa'ua?umeaq%’nﬁwﬁaﬂu
Year : 2005 uimslasanaslag 22 NSUNAILIWANILNALNULAZAUSIHWANIY
Turnkey Project : P&S Design Co., Ltd. A o 2

Product = 350 m?3/d Q = 5,000 m3/d

COD = 19,049.50 mg/L COD removal = 98.86%

VFA = 1,509 mg/L TSS = 7,840 mg/L

pH = 4.2 T = 356%

Biogas Rate = 0.37 Nm3/kg-COD Methane Yield = 0.238 Nm3/kg-COD

Q (Biogas) = 35,000 Nm?3/d Gas Composition = 64.45% CH,

Heavy Fuel Oil = 20,300 L/d = 6,090,000 L/y ... (Working Day 300 d/y)

Revenue = 263,900 Baht/d = 79,170,000 Baht/y ... (13 Baht/L)

Note: Promoting the production of biogas from waste water, Industrial Development of Renewable Energy and Energy Conservation, Department of Energy. (Demonstration project). 53
Data : Progress report 2 of Department of Alternative Energy Development and Efficiency (DEDE), Ministry of Energy. August 2009.




P < i o
w3 W uoud toar &lani S1iva

P &

P & S DESIGN CO.,LTD.

NORTHEAST TAPIOCA FLOUR CO., LTD.
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Pas SERMKASIKIJ FARM CO., LTD.

Address : Murang Distirct, Tak Province

Source : Wastewater From Pig Farm

System : HRAL (High-Rate Anaerobic Lagoon)

Budget : 1.2 MB |

Country - ailang | SERMKASIKI) FARM CO., LTD.
Year : 2003

Turnkey Project : P&S Design Co., Ltd.

Product = pig 4,000 sow Q = 1,000 m3/d

COD =mg/L COD Removal = ....%

BOD = mg/L TS =mg/L

pH = TKN = 2,974 mg/L

Biogas Rate = ... Nm3/kg-COD Methane Yield = ... Nm3/kg-COD
Generator Set = 110 kWh Qty. = 2 set

Electric Power = 5,280 kW/d = 1,584,000 kW/y ... (Working Day 300 d/y)
Revenue = 15,840 Baht/d = 4,752,000 Baht/y ... (3 Baht/kWh)
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P & S DESIGN CO.,LTD.

SERMKASIKI FARM CO., LTD.
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P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

PORNTAWEE FARM CO., LTD.

Sriracha district, Chonburi province.
Wastewater from pig farm
Fixed dome

0.35 MB

PORNTAWEE FARM CO., LTD.

Thailand

2003

P&S Design Co., Ltd.

Product = pig 400 sow Q= ..m3d

COD =mg/L COD Removal = ....%

BOD = mg/L TS =mg/L

S0, = ... mg/L T=..%

Biogas Rate = ... Nm3/kg-COD Methane Yield = ... Nm3/kg-COD
Generator Set = 430 kWh Qty. = 1 set

Electric Power = 10,320 kW/d = 3,097,000 kW/y ... (Working Day 300 d/y)
Revenue = 30,960 Baht/d = 9,288,000 Baht/y ... (3 baht/kWh)
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P & S DESIGN CO.,LTD.

PORNTAWEE FARM CO., LTD.

7 9 2003

58



U3i # uoud rear {1 S1da

‘P&S JUKRIT FARM CO., LTD.

P & S DESIGN CO.,LTD.

Address : Panutnikom district, Chonburi province.
Source : Wastewater from pig farm
System : HRAL (High-Rate Anaerobic Lagoon)
Budget : 4.5 MB JUKRIT FARM CO., LTD.
Country : Thailand
Year : 2001
Turnkey Project : P&S Design Co., Ltd.
Product = 4,000 m3/d Q = ... m3d
COD =.... mg/L COD Removal = ....%
BOD =.... mg/L TS =... mg/L
S0, = ... mg/L T=...%
Biogas Rate = ... Nm3/kg-COD Methane Yield = ... Nm3kg-COD
Generator Set = 110 kWh Qty. = 1 set

Electric Power = 2,640 L/d = 792,000 L/y ... (Working Day 300 d/y)
Revenue = 7,920 Baht/d = 2,376,000 Baht/y ... (3 Baht/kWh)
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P & S DESIGN CO.,LTD.

JUKRIT FARM CO., LTD.
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&§| SPFFARM 1 CO., LTD. (PHASE 2) (SUBORDINATE TO BETAGRO)

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

Kabinburi District, Prachinburi Province.

Wastewater From Pig Farm

HRAL (High-Rate Anaerobic Lagoon)
0.45 MB

Thailand

2001

P&S Design Co., Ltd.

SPF FARM 1 CO,, LTD.

Product = 2,000 m3/d Q = ... md

COD =....mg/L COD Removal = ....%

BOD =.... mg/L TS =... mg/L

S0, = ... mg/L T=..%

Biogas Rate = ... Nm3/kg-COD Methane Yield = ... Nm3/kg-COD
Generator Set = 110 kWh Qty. = 2 set

Electric Power = 5,280 kW/d = 1,584,000 kW/y ... (Working Day 300 d/y)
Revenue = 15,840 baht/d =4,752,000 baht/y ... (3 baht/kW)
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P & S DESIGN CO.,LTD.

SPF FARM 1 CO., LTD. (PHASE 2) (SUBORDINATE TO BETAGRO)
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P&S SPF FARM 2 CO., LTD. (PHASE 2) (SUBORDINATE TO BETAGRO)

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

Bunbung District, Chonburi Province.
Wastewater From Pig Farm

Plunge Flow

8 MB

Thailand

2001

P&S Design Co., Ltd.

SPF FARM 2 CO., LTD.

Product = 2,000 m3/d Q = ... md

COD =.... mg/L COD Removal = ....%

BOD =.... mg/L TS =... mg/L

S0, = ... mg/L T=..%

Biogas Rate = ... Nm3/kg-COD Methane Yield = ... Nm3/kg-COD
Generator Set = 110 kWh Qty. = 2 set

Electric Power = 5,280 kW/d = 1,584,000 kW/y ... (Working Day 300 d/y)
Revenue = 15,840 Baht/d =4,752,000 Baht/y ... (3 Baht/kW)
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SPF FARM 2 CO., LTD. (PHASE 2) (SUBORDINATE TO BETAGRO)

-G . T e .\ =

: - ==
o~
ST [ SN | — m— e ==\, [\
- =
™

1

64



U3i # uoud rear {1 S1da

P EU BIOGAS CO., LTD.

P & S DESIGN CO.,LTD.

Address : Ubon Ratchathani, Distirict Namyuen

Source : Waste From Starch

System : Biogas Plant

Budget : 48 MB

Country : Thailand

Year : 2015

Turnkey Project : P&S Design Co., Ltd.
Product = 400 - 450 Ton/day Q = 5,600 m3/d
CoD = 17,500 mg/l COD Removal = >95 %
BOD = 8,500 mg/l IS = 1-2 %
Temp. = 35°% pH = 45-55
Biogas Rate = 0.50 Nm3/kg-COD Methane Yield = 0.50 Nm3/kg-COD
Biogas Production = 44,100 CU.M/d Gas Composition = 65%

Heavy Fuel Oil = N.A.

Revenue = Instead Heavy Oil for Boiler 5.0 Mcal/hr
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P & S DESIGN CO.,LTD.

EU BIOGAS CO., LTD.
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EU BIOGAS CO., LTD.
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P&S§ TONGJIT STARCH CO., LTD.

P & S DESIGN CO.,LTD.

Address : Chaiyaphum, Distirict Bamnet Narong
Source : Waste From Starch

System : Biogas Plant

Budget : 42.3 MB

Country : Thailand

Year : 2018

Turnkey Project : P&S Design Co., Ltd.

Product = 300 Ton/day Q = 3,000 m3/d

CoD = 17,500 mg/l COD Removal = >90 %

BOD = 8,500 mg/I TS = 1-2 %

Temp. = 37% pH = 45-5.0

Biogas Rate = 0.50 Nm3/kg-COD Methane Yield = 0.50 Nm3/kg-COD
Biogas Production = 23,625 CU.M/d Gas Composition = 58-60 %

Heavy Fuel Oil = N.A.

Revenue = Instead Heavy Oil for Boiler 12 Ton Steam/hr
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P & S DESIGN CO.,LTD.

TONGJIT STARCH CO., LTD.
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P&S STN BIOENERGY CO., LTD.

P & S DESIGN CO.,LTD.

Address : Chaiyaphum, Distirict Bamnet Narong
Source : Waste From Starch

System : Biogas Plant

Budget : 42.3 MB

Country : Thailand

Year : 2016

Turnkey Project : P&S Design Co., Ltd.

Product = 300 Ton/day Q = 3,000 m3/d

COD = 17,500 mg/l COD Removal = >90 %

BOD = 8,500 mg/I TS = 12 %

Temp. = 37°% pH = 45-5.0

Biogas Rate = 0.50 Nm3/kg-COD Methane Yield = 0.50 Nm3/kg-COD
Biogas Production = 23,625 CU.M/d Gas Composition = 58-60 %

Heavy fuel Oil = N.A.

Revenue = Instead Heavy Oil for Boiler 12 Ton Steam/hr
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STN BIOENERGY CO., LTD.
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P & S DESIGN CO.,LTD.

Address :
Source :
System :
Budget :
Country :

Year :

Turnkey Project :

EAN BIOGAS CO., LTD.

Amnatcharoen, District Chanuman
Waste From Starch

Biogas Plant

42 MB

Thailand E

EIAM AM NABPAPIOCA STARCH CO.,LTD

2017

P&S Design Co., Ltd.

Product = 400 - 450 Ton/day Q = 5,600 m3/d

COD = 17,500 mg/l COD Removal = >95 %

BOD = 8,500 mg/l IS = 1-2 %

Temp. = 35% pH = 45-55

Biogas Rate = 0.50 Nm3/kg-COD Methane Yield = 0.50 Nm3/kg-COD
Biogas Production = 44,100 CU.M/d Gas Composition = 65%

Heavy fuel Oil = N.A.

Revenue = Instead Heavy Oil for Boiler 5.5 Mcal/hr
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P & S DESIGN CO.,LTD.

EAN BIOGAS CO., LTD.
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P & S DESIGN CO.,LTD.

Address :
Source :

System :
Budget :

Country :
Year :

Turnkey Project :

VINYTHAI PUBLIC CO., LTD.

Maung District, Rayong Province.

Raw Water Reservoir
PVC Sheet Liner
0.45 MB

Thailand

2012

P&S Design Co., Ltd.

Product = N.A.
COD = N.A.
BOD = N.A.
Temp. = N.A.

Biogas Rate = N.A.

Biogas Production = N.A.

Heavy fuel Oil = N.A.

Revenue = N.A.

Q = N.A.

COD Removal = N.A.
TS = N.A.
pH = 4N.A.
Methane Yield = N.A.

Gas Composition = N.A.
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P & S DESIGN CO.,LTD.

Before

VINYTHAI PUBLIC CO., LTD.

713



Thank you for your attention!
Any Questions?



