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Abstract

This cooperative education project presented Electric Generating Process with
Pyrolysis Technology from Waste tires that were worn out. The process is called
"Pyrolysis Process", which is a thermal chemical process that changes the shape of used
tires by heating at a moderate temperature of 500-800 ° C in the absence of oxygen.
Pyrolysis oil is obtained and processed in an oil refining process to get fuel (diesel) out
and can be used as fuel.

During the internship for 15 weeks, from January 15, 2021 to April 25, 2021, at
Progress Interchem (Thailand) Co., Ltd., the student was guided by employees of the
establishment to understand the pyrolysis process and was part of the operation and
maintenance work for planning of preventive maintenance and preparation, work
instruction for maintenance of instrumentation and control systems, and applied for

used of instrument and control maintenance section.
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Inlslada anansouvseantailuaeslsuian e lulsladauuudn (slow pyrolysis)
wazlnlsladauuusa (fast pyrolysis)

2.2.1 nszvaunsinlsladanuut (Slow Pyrolysis)

nszvunsinlsladauuuindunszuiunisiisimaviu fielugamndiswing 400-

600 eFLEALTYE T9RMSINITHE ANUSUN(LBYENIN 10 DIALTALTUARDIUIT) VUIALEUHIU

a

Augnasvesingauildlunisyiuditenfivunalvgnin 2 Tafwns wandasiaininlslada

q
[

WUt Hdnaruduvasvial 30-50 Wasidusd wazaiu 25-35 wWasidud

2.2.2 nszuiunsinlsladauuuisa (fast pyrolysis)

Hunszuumsfilditudundasurindn Tnsvhufiefieumaiviunan 400 -
650 aeFnaded 18n5InN1s WinnuTeuas @nndn 1,000 ssreaifuasieiunil) duriu
gudnansosingAvivuadingt 2 fadues Ssseznaves lefleglueiesufnsaifuun
(Wovnin 2 Fwdl) Weldingiiu Ysvandinaazlsdndiuvemaniasiluaniuzvesivan
B tsuTanm Useana 60-75 wosifus vasuda 15-25 Wesidus uasiwlaindud 10-
15 Weddud warliosddszney vesiluthduTanm 1030 wesidud Juegiuuium

ANMUTU N TUTaSUAY

2.3 1nlsla®a a1nenssosud
Inlsladaersdoiiluiagtumsldensdeluvsemalneduinudiad  soouddld
sudulssddssuiudonddeusdoostions 2-3 Usioass  uenvnigramnsaums
Uszneusalmidndudedldendeiludiudsznovuiu laglull we. 2558 Uszmelnendn
g1 deiflonsdmglulsuine seunu 40 Fudu eldsunaunuensdeiinilidenanin
T ansnsaldenilddanuinazdionsdeiingm 1.7 dwdudel snsdaiidildlssumsdanisuay
vaundooglusruvdsnndeugruinduimsdanziusgsamouazuvasiioguomyiineiin
o Tansag 1y Tselfideneen Tandvy a9 nsdnnsensdoinnd eguateisdeity duu
msthensdaiinlunanduedoddsneg wWu seas dwez a9 msthluwiedudomas
Tu Tseundayudiand Judu uenandsnmsdsnanuddeiiBuieildinmsdnviiamuuas

gnianldlulssnumdnensdeiin Sen5idn Inlslada (Pyrolysis)
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High-BTU gas
for process heat

Condenser Air

Oil

=T

Boudouard
reactor

v v
Activated carbon Boudouard carbon

JUN 2.8 wuudeganszuiumslnlslada

walulagdnsulssaulnlslagasnssasudinn aunsanuseanduy 2 Ussan ey

NANAUANNAN 2 Radl

2.3.1 Tssnulnlsladdensaaninnaniwdnnn (Carbon black)
AeFDE1e NTEUIUNITIINLY - Nutuesea (Metso mineral process) MWaunlagusEem

Wivly Jawesea 91da  ldnszuiunstnlsladasnssasudnn  Taglrpinuseunnenduds

a [

Ujnselussiammvyuil - samvgiigeaunseislindndaeiiureadmunaniuhveds

Asveunleluusuanmlvll aunwiid azenn wasiiuiiadulagldnmgamgigs

Uz 600 a9FLaLtd

Shredded .
gas heat recoup
Metso
tyre pyrolysis 0Oil condenser MNCG Exhaust
kiln
Oil products ml"‘"
+ Option 1
Magnetic separation P
{ Steel Option 2
Grind / Classify mm
users
Option 1
Pyro black

g‘dﬁ 2.9 Tire Pyrolysis system - Metso
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2.3.2 Tasrwlnlsladaensdoiindindnirduidamaunas (Oi)

Fisheen waluladdlada-leain (Ecolus-SK Technology) fimunlaeu3em ﬁﬁy
Suweiiuduuua $1fn 19 Fldomasenlaenisléislulnsiou viegretniaseninet
ndrntuarliaudounnds Ufnsaiangumnivieduauis 350-500 esmueaidea Tng
fupeuusniadlihdudemds  snaeuenlunslieufeuunddeufnsel  wawdleld
wAndsiisnasiny  sthiwuasinty  aldifudemdudduinsaideld  loves
wanSausiilFagnaslufissuumuniuindufine uay veavan (hifunay) dhiunaudldd

awgnu 1lUndunenafuaIusioly

E==273 The flow of non-condensing gas

_ ) un JIS : E==3 The flow of oil.

&—— . |
= -—-H—l‘ﬂ = \— Rl o™ |
i Filtration
The body of T body o Devies km;:w a
i |

gilﬁ 2.10 A basic diagram of the main functions of the Ecolus SK

2.3.3 nannanlaannszuaunIs ilsladaenedaini

I3 3 & av v a a s I3 3
YBIUY  BIAUTENBUVILTINIAINNTEUINNS IS ladaazdmsuawluasrlsens
Vol lafiA LRI zAeutasdsiuaunsad i uasiiun wasuusle
YBUNA? hUNU N15ETURLRN nszUIunsinlstadauuSeuieuiulngy
Maakarinueviauddudemas wuin Arausauvestiniud eainnssuiunisn
IslagasialnaAesnuindunwasazirduiansiamd
fnd lown Malalasiau Aelalasaisuau @wu duwu Jnswy Sy a2) @wnsa
runldufneg Wwomasle
Y < v v = v 2 a '
wulawan  nglunssuiunms mswnlndlensds ssviasdeidulowaniluwnlvgly

nun
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fwdalw
dwuian
(Fuel Qil)

(Combustible Gas)
dwn g8 uwavoiu
ruuwSeululsoviu
=
45% % _ 5 .
——"

7N
5% Hd M 10%

iduleikdn
(Wire Steel)

WOAISUDU
(Carbon Black)

UM 2.11 wandadiiildannszuiunsinlsladagnsdoin

A15199 2.2 HansugnlaaInszuIuNsinlslaaensdoannUsunaAeend 1 fu

ivesdarnly 300-350 450-500 100-120
(Nylon scrap tyres)

iAvensdaLsiAYa 275-325 400-450 80-100
(Radial scrap tyres)

aaa

2.4 ms139Ufnsen (Catalysis)

MRS Ao meiliARSeuAMEtY  TeemsldTegivhlugagen
WasuwUasnuduFendy fise %ﬂmsLs'aﬂﬁﬁsm%hjﬁwaeﬁawﬁmﬁm%ﬁa%qmﬂﬁﬁ%m Y
Faussuiisemiaedl wu Tave uasduseufidomedanin wu toulss

Aissfiseasunumiunszuiunsinlsladasgiaunn msgludaguaniigsan
ihiuldgetuinnegnwiadies  nswuiunsinislada  enssnuddeiidneamannduluds
wsugenaninisUsulgnh sl miidtuaransn duafulinisuanlaeisdd
AuAarATIALAL RN Ty n1sldFsfAtonadismtunsruaumslnlslada Wuisms
nilafitreUutsaunmueshiusasfedld Tneluiiseiten Ae asdsznaums
wiliieseufiselmangtu Tnedevdimnmsteiuiisen udwihiuedlifinns

WasukUateg190175 waz/vseliiinluidudrunilavewans e
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2.4.1 #39UfN38 (Catalyst)

F39UdATeN ( Catalyst) fio ansfiduadluluufAseds Vldiisenindulsis
i vievlvssnmaiauiiseniuty  Teedidssiisenenesddusaaluns
Aaufsenevieldfld  uiiledugaufiten  Msandndasiifesduiunavinfuuayd
audRmdoudn Msidswiitoaunsofiusnsmafnufizenls e fusefas

=< o

grgannasuneiuiudvesuiselvinas  Jeihlrilnananiindenugaindmiseniniy
wasuneduuddwunIy - Ujisenalitainsitu  udeslivilindanuvesfisen

Waguwlasly

Ea, = nisnunemniudvensjiiorii
iildus s fiiden

Ea, = nEsnunefuludven) jiimil
i ndjidm

nisau(K)

anadu

waniwn

maduiiulilvenljiim

3UN 2.12 sUnanwmavessitedednsinsiinufisemani

MnnsNRgiiuimdsuiefuuduesfAteniififuseufizenaginimdanu
rofufudvuesUfAten uindanuresUfizedniniy iWesndusafizeieusils
wsrufusiudanas livhlindsmusesasmeiunfouuag

Tumsiiuiaussufasonensldifivadntes oswnmnldinniuly dusewfisen
ornaneiiuasisiummildidn iAo waertliufaseasundady Yiisewmis

aaa '

919lgFsUAsemnnninnllaliauasfissujiseviianis e1aldfmissuiselavane

(%

YRAULABINU
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[

fads URseillflumsinlsladaaunsoutseenidungulvg muanauidlassd
2.4.1.1 fuseiisefifinmdunsa
2.4.1.2 FudsUfAzoiidannuduing Tagenaasinisfusinuiianieg as luuudaig
feaosiinfioiFounUasgnanifuagauannialunsiujissvesiauidaeiluiigs
Ufisendldvhmihindndieluil
2.4.1.2.1 Frelunmsuaniivedingiu
2.4.1.2.2 Hrwlidensdnviliave] 1dunasieliegianzianzas
2.0.1.2.3 tuuAA MU INAN T L
uenaninanaesldi faanmsldisaaten fo mstielinaannldtosauas
anuafivuhiiinanansuudeou infutagauld dedu wandasiAstuannslisiss
UfRsefirneiuazlosdusznevias  auauiAfidneiy  msdonlddissufitenetnagndes
wazvinyay JuduiFesiiddy Iumiﬂ%"uﬂqq@mmwﬁﬂﬁuLLa33’1%ﬁ15fa’mﬂizmum{l,wiivl,a
Falvdanautfnusenisle  nisladuseudiselunssuiumslnlsladaaunsavilalagld
suaslUluinafuvdoldadluludiuing vesufnsal viooraiinmsadiansaidneiosuen
sonluannufnsallnlslada weliiduufnsal dmsudusaiiseilunsususmuninves

nandnildanujnsailnlsladanle

5UN 2.13 fegreisauisen
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2.4.2 ¥lnvaaRseufizen

2.4.2.1 fsaufizeeniiug

fussufizeneniiugilususaifanusfendutudniuizen winalalunis
LSANAaRUAURISIUSATE1TIsWUS (Homogeneous  catalyst)  lngundsaiss
Uifseditidodentu  anfamsazangluiiezaeivanza  fegrmilaes
fsRsefifideanaientuiuiharaeie loooulslasiau (H7) lueanesves

nsnAslugan wunsvihuasermviliiinwiiaesdins annsaledfinuaziumuea
2.4.2.2 fusauisenisiug

a

MU isenansasiuLaziuTaliignednaiy Sendn nssaliseniis
Wug (heterogeneous catalysis) UfAsenidsnugdulvgfenlddnsemilurowdsly
nsisaUisennfiansasiunegluipgmauiavisveanal Fuausinufisefiuniaves

@

muisendy 9 Tugeamnssundnansniagldnasefitentionug wu ns

o

Fuasresiwauliiile Nsudnnsalunsn wazn1suansmisaindntody Wusu

2.4.2.3 fssufnseneules

TumsiAnugisenln q Aaw desendendsnudnnuniaienszdulsiansidng
anmAsuulas  (Transiion  state)  wsswidudiludFonds  wdwu
ngdu (Activation energy) @sUffleeiynuinvsdosiuanmidsuiiiouiiay
Wasuludundnnavesujizen nsiheulwfanunsasa iz lviAnlfsdu
desan toulwsiarluanszdundsnuilflumsnseduliansegluanmuaou il
ansfivuRsedulvegluanmivdsuldietu  Tenafierldnannavesufizended

1NN YA MLINASS windauvesUiseniintuas liasunlas

2.5 AsNAU (Distillation)

msndu fe nszuiumswenansazatefiduvesvas wievilians anansazane
el 'U%avf§ (Purification) Imsmﬂwmmauwamwmmaqﬂu dievilwansazvanevios
vaneuisewenaodule antulessiinnsiadeuiiiiuaiesniuuyy (Condenser)
R M SaAnmseaundunduluveanaidnadilunivugau nsndu Wunszuaunsild
ﬁ’uamqLwamsﬂuamamnsm Wy nsHART (Gasoline) wazthshudalnas (Kerosene),

m'ﬁmammﬂau, nsuenfYinaralsdun3y “a
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Tngmsnduanunsoutseenilu 4 Uszian fie
2.5.1 A1SNARLUUII/NITNAULUUSTINAT (Simple distillation)
Junsnausenansnauesnainiu Tagaswaudesdioamalinnaiu 80 asrnwaded

v

July

—~gl .

e dubud

sU% 2.14 msnauuuuig

2.5.2 MsnausuvaIfudau (Fractional distillation)

I

JunsnaunuvasHaulnalfeiuinn - Aegn

\Wumsnauwilaunisndunuudieusis
enlndiAesfusnnuinsnduifeddoumaifiiewsmn 9 ldeuiduasyiliarsasll
U3avs gunsniildlunisndudidudiu azedefugunsaifildlumandunuusisua usaed
gunsalfilmiisdnanfodnstindu (Oistiling head) laganilvajudanisndudifudiuas
Uszgnlflugnamnssinisnautlinsiden (petroleum refineries) tastadl (petrochemical)
qmamnssumﬁ%u (chemical plants) WaZNIZUIUNNTNAMNNESIINYR  (natural  gas

processing plants)

nondusduacu
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2.5.3 MINaULUULILUAU (Refining)

%

Wunisnduthduislaunanldfuvinlidaisuanenaiuunning  asusasisugg

=

fgamaiiuandniuesnlulaeduiuvesasveu  Ingaziseaniveutssiuavassiuley

)

MUY azisesanesusuteslUunngsl  Aeiliu w0 U kU kUi

0 Undune UnsuRea Undurdasau WSy WsuLaseNauEnayY

<307c| Tmmedl Sgdunsed

oAy (LrG)
R.. | c -
| \ AT " fAnhiazann tunun
I r_'l—\an-lm (0] c,-C.

LS - '
Huiudy uurinmin
Ca = CII

65170 'C

:
170- 250 'C e domas
3 ndbasudlovinunznziios

Cﬂ ~-C.

250 - 340°C

thifudia Fomfs
ninwoudAve
Cu-Cy
sffawdadu
Cll 2 Cu

nunii 320 385°C

WAy

:
Tuiniumunznaizass

(3 e

sUN 2.16 MsnauwuuINuFv

2.5.4 n1snauwuvanalaglaln (Steam distillation)
Jeulglunsanmirsuneuseme wsgldazatedn sewmeladie Tngltlaurlunisvi

Thhduneuszmedulevuanduleth wagaiuwiuisamgismnigaiieaveaiii dielild

a0

YaanaIniithTuneuseme ey fuuuLazagtuas

5UN 2.17 msndusuuanialaglot
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s1azdgan1sUfuneu

3.1 Houasiinevasaniusznaunis

U3En Uinsa Buwmesian (Uszwnelny) 9119 (Progress Interchem (Thailand) Co.,
Ltd) #50lA59n135 PIC Industrial Waste to Energy Project

faogil Drugnamnssusey suadaaiiou sunslnsrsw Sadaswyd vuiiuil

1Y
a 1 v

Uszanaw 915 3 au Tnedlunfnnenadl

Pewile AIANUNUSIN Iy 379 (udiau)
Pele IANUNUSEN U9 0A (Wanidew)

fengiuean  asaiunINeseniswaun (lulaw)

AeneYunn  asenuiieseniswaun (ludew)

UM 3.1 IRwesanuUsEnaung
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3.2 anwazmsusznaunisuaznisiuinismanvesaniuusznaunis

U39 Wainsa duwesian (WUseinalng) 31 aanzidoudulassnislseluilily
domdsnuezgaanmnssuiiinisusanmdundnsasiflidiseduisfoauas Tanils)
THud segnglufeugpamnssuneyd Huidvadaaiou suaelnssm fwiasvys

Tnglsaliasldudiudwanyutiainnssuiumsinlslagannenssosusinn 919U 2 wie

v
o

Han Famdalniifings 4.8 wneind Nelindsnunndaliazeglrtunisiiirdiugiinie

warldiesnielulasanig

3.3 SULUUNITIANITOIANITUALNITUINI T

1A54n15 PIC Industrial Waste to Energy Project Julassnsiifinisuinisaulag
Mssnueaitvedlasenis (PIC) wasdamsudmsnuiuaseslnausom Bnld eudideds
wous Wwosia 911a (EGCO Engineering and Service Co., Ltd: ESCO) Taafiniinarudi
Rendesfunuiuaissmelusdnssisiedenslud

[

1. Anyaye wiulnua H3nN15lAsens (PIC)

[

2. AMITUE NDIAT H3nN13lAT9M15 (ESCO)

3. AMINTAITIA WYX Wminesiuased (ESCO)

7. ANl gavan

8. Aaunena lvely

\O

. AYULNa Tt
10. AUEIAT UTINANIAGN

11. Aot
12.

Y L NYUNITRY

InUznan

o)
CNDay

UG
13. AVIBITUNS Funian
14. AuvvisnIeyan wiiugs

15. Aruuisansal gquussiasy

PINUINLLALLATBY (ESCO)
PUUINZLALLATBY (ESCO)

Aminsenla () (ESCO)

WimiauUsesnwaIesiiedn (ESCO)

wimhaudsesnwaIesna (ESCO)

WiinauAueASes (ESCO)
wiinmuiuaIes (ESCO)
WiInUALASEs (ESCO)
nineut13e3nwn (ESCO)
Wmihiindaan (ESCO)

i (ESCO)

WinthfrnuUasnnedvdn (ESCO)



21

PIC Waste to Enert

p

umpanization Chart

|

gllﬁ 3.2 Organization Chart drunuAuA3eslasans PIC Industrial Waste to Energy Project



3.4 funisuazdnvazauiitindneldSuteunung
3.4.1 fuvdsiithAnwlésuteunng
- hwthawthgssnwiesesile’n
3.4.2 dnwaizeniitnAnun s Suneununy

o o

- dvhununuiiseinvidsesiuusednt (PM Master Plan)

v o aa

- IS U IR U153 (Work Instruction) waglenansseaung
Uf|UR9U (Check Sheet / Inspection Form)

- dovigrudeyagunsalinfosiledn (Instrument Database)

- doviusunuvgaiiuedoaion1sdigednwigungal (Outage Manual
Book)

- dnvisneniseglua (Spare Part List)

- IavisnenisiAseaiie (Tool List)

3.5 Fouazsuvusnue winnuivnem
3.5.1 Fandneuiiusnm
- AUNTAITIA LWL
3.5.2 FIUWALNNE NG

- PIUUINLLAULAT DY

3.6 seEELIANIUURe
3.6.1 szeznatunisaiuanu

o
Y 1o

- ALATUT 15 UNSIAN DITUN 25 LW WA, 2564

3.6.2 Tunalunsufuaniafne

(9 a wa [ (Y] s

- ’]‘LJ‘UJ‘]‘UGN’]‘LJ :TUIUNS - AUANT LIAN 08.00 - 17.00 4.

- Tungn s Twens, Fueniind waziuneanuuiuiuneavesusen
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3.7 YUNDULAZIDAIUIIY

3.7.1 YURDUNITATLUIIY

d‘ 3 o a
15191 3.1 YUADUNITANUUNIT

o
[

YUNBDUNTT UN3INAU QNﬂ’WﬁUﬁ‘ funeul bUEIYU

ANIuUNS 2564 2564 2564 2564

1 | Anwnnsvinau

T TayaLie

UILEUD

3 | guEuslATIy

4 | oudinlaseanu

5 | @HUNS
ANMIUNANTS
6
ANAUIY
7 | @5una
Invinsuiau
8 Y
1AS997U

3.8 gUnsalin3aslionldy
3.8.1 ARUNIADS
3.8.2 Operation Manual v83gUn30is139

3.8.3 ndesnesy
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KanN1sUURUAILIATING

1A59715 PIC Industrial Waste to Energy Project Lﬁuﬂmﬁmbl,wm’mmmﬁﬂ (SPP: Small

v a

Power Producer) Tnglfidamdmmidufisanuuiiannszuiumsinisladaanenssnous
i Tnefitdsdnfiods 4.8 wneind Sehdmanildazanelitunsiiihaugioauasld
melulasens

nssUIuMsHARTTdemEnnsyuaunsinlsladaanenssasuiin  eldddu
wdanumadendnegnefidsldunsuaneluysemelne Tnensidemdamaniiand
nsvuaums  deldidunistisandymideseranessasudiisannludesweanisiidn
widssaliiAnuaiy wazdaduwmdumeiusvesgiuazdnisugdnvateviamniinsdaifv
filsigniosuazimnza Founszuaunsinlslada  adunszuiunsihaulauasiine

Wueeneds

4.1 N1359UTUUAANTaYa

losnnludasiiilUufdRouilasmnisiu lassnsfaegluticesnuiinn
UFUURTPUU wamadeussuy Meuundsdoyaluguuuuenansiaddiauysoiiann Taid
avfuenanseiionisléay, enaisuuuutay, wnans Single line diagram, Layout #inge)
1@ FoyaiildSundiuannIuinonmsianunufinds,  OunedoUsEUY,  Lonans

WWIANAR (Conceptual) wazuadLININAISHNUURIULUNTEUN15YIN91UA%3 (On Job

., AR
%

Training : OJT)

31]17; 4.1 On job training ’Ludaumaﬁzwmmmaﬂ Diesel Engine
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JUN 4.6 M3fnasgUnsaliaIesiledn (Pressure Transmitter)

UM 4.7 nsinsiagunsalieSesiiadn (Pressure Gauge)



gfdﬁ 4.10 FARINUNAZDUTTUUFUENN (Shredder)
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4.2.1 Instrument Database
I3 a v ' P v ¢ A A o
LWULONAITNTIUTINUIYAAIN®)  LUDIRUYDIQUNTAULATDILDIA  (Instrument)
lngagsey vanewvvedgunal (Tag No.), ¥eaunsal (Instrument Name), 518a¢1de0
) | & . . a &
mamt,muﬂuisuusuaﬂqﬂﬂsm (Description), TN8AZLDYALRNIZYIYUNTE
(Specifications), 81UN159192239 (Measuring Range), %I’Nﬁm, Model/Serial No. lLag

TUALDLAUDIALYBNAFINTUNITANAY 18

4.2.2 Outage Manual Book
JuenansiiszuiaseaziBenvesn1suifnuvesnuiizssnwgunsalusas
sz Tuwsiasszuy Wuuwuwsuinndbidamiiienisdanisdmsuniswen

WuAToLNaYIINITUTEN Y

4.2.3 PM Master Plan

Duenasunuisivndmdumstiseinugunsal  viieledesins  laewdunis
’mLLmuLﬁamiﬂwqﬁﬂmL%qﬂaaﬁu (Preventive Maintenance) Lﬁwﬁﬂugmwumi
guaanwedosdnsuargunsalnmelulsany  Aldnsesieaey  deuuwn  vide

wWisuwlasaunsalingg sunandnisivuaientd

4.2.4 Spare Part List

Huenansilsvymeandensneg vestuduerlva gunsal wdesins dmsu
nsdmitanmaniandisestilundeian Welmhlulddmsunudeuuss vigednw
Tunsdldssn viewdsuilefaorgnisldon Weanrnudsddunsvgaiuaioandu

nawwe nwsnszliteslradises

Iten
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Instruments Database Updatad On : Septecsber 10, 2020

Manufacturer n

Big1 | Fressure Gauge b wsure indicator gauge 69100 mbar mar Eourdon 14404 Eourdeon tate
FI02 ‘Fressure Gauge Pressure indicazsr pruge [Nagatoe | Negative pressure |0-600 0600 mEar NUOVA FIMA EN837-1K1 LD Bourden nabe NPT 172
mBar
P2 Pressure Gauge El.\l‘,memme,fMMmBu,'W‘:m eil 0-500 mBar NUDOVA FIMA ENB3T-1K1 1.0 Bourden nabe NPT 2"
4 E | Fressure Gauge Presaure mdicasor pauge -53-100 mbar 40100 mBar Bourdon 14404 Bourdon tube RPT yz
£ s P95 | Pressure Gauge Ne.2 Pyrolysis Flus Gas Pressure gauge Frevure indizater pruge [NegatvalNegative premure /0-6030 0.600 mBar NUGVAFIMA ENBIT-1K11.0 [Bourden rabe NPT 1z
. mBar
& L] FI0S Pressure Gauge No.2 Pyrolysis Syngas Pressure gauge ‘D_lli'fmmnmfﬂnﬂlc mBar /With odl 0-600 mBar KUOVA FIMA ENS3T-1K1 L0 Eourdon nite NPT e
7 L TPressure Gauge [Na3 Pyreiysis Reduer Pressure gauge DIA 4 - /Botoen connectio /50-100 mear mEar Erurden 14404 Bourden nabe NPT T
g 8 m_ |?rmn5nu No.3 Pyrolysis Flue Gas Pressure gauge PI;‘RIINIHGW[.I\“I [Neganwve)Neganre prevoure 0600 0-600 mBar NUQVAFIMA ENG5T-1K1 1.0 Bourdon nube RPT (o
mBar
9 9 E08 munsmp No3 Pyrolyais Syngas Predsure pauge i:l_bu‘,'somwnmmo;n-éna mBar With oil 0-600 mEar KUOVAFIMA ENB37-1K1 1.0 [Bourdonmate RPFT R
10 10 [0 Pressure Gauge Nel Pyrolysts Ot tamk No.1-1/7 Pressuse gauge Iauv.-mmmm,ancommmm 0-500 miar RUOVAFIMA ENBST-1 5110 Ezurdon nube NPT 1y
i i Lkt 8 | Pregzure Gauge Noul Pyrolysis Oil tank No.1-2/7 Pressure gauge DiA 4 * /Bottom connectio /0600 mBar /With ol 0-600 mBar RUOVA FIMA ENBIT-1K1 10 Bourdon tube NPT f2"
12 1 Fli2 Prezsure Gauge Ne.1 Pywolysis Odl tank No.1-3/7 Pressure gauge DI1A4 " /Bottom connectio /0-500 mBar /With cil 0-500 mEar NUOVA FIMA ENBIT-1H 10 Bourdon tube NPT i
13 FER 76} | Prezsure Gauge No.1 Pyvolysis Oil tank No 147 Fréssure gauge DIA %" /Bccom connectio /0-600 mBar [With otl 0-600 mEar NUOVA FIMA ENB37-1K 1.0 [Eourdan rase RET T
14 14 Fl1d Fressure Gauge Neul Pyrolysis Oi mak No.1-5/7 Pressure gaage DA 4" fBoctom connectis /0-600 mBar /With ot 0-500 mBar NUOVAFIMA ENEST-1K1 1.0 Bourdan nibe NPT 12"
15 15 Pijs Prersure Gauge el Pyrolysis Ol tank No.1-6/7 Pressume gauge DiA4 " (Booom connecto /0-500 mBar /With 2l 0-600 mBar KUOVAFIMA ENB3T-1HI LD Bourdan nabe NPT 1z
16 16 PiiE Pressure Caupe Newl Pyrolysts Ol tank No.1-7/7 Pressune gauge DIA 4 * /Boftomn connactie /0-500 mBar /With oél 0-500 mEar HUOVA FIMA ENBIT-180 10 Bourdan tube NPT T
17 17 F120 | Pressure Gauge Na2 Pyrelyns Oil tank No.2-1/7 Pressure gauge DiA 4 " /Bovemn connectis /0-600 mBar /With ol 0-600 mEar NUOVA FIMA ENB3T-1K11.0 Bsurdan nabe NPT 12
18 18 [+ :?nmnefnbge Na.2 Pyrolysis Oil tank No.2-2/7 Pressure gauge DHA 4 /Bonom connectio /0-500 mBar /With ol 0-600 miar HUOVAFIMA ENBIT-1H2 10 EBourdon nibe NPT b
19 19 P22 Pressure Gauge o2 Pyrolysis Oil tank No.2-3/7 Pressure gauge DiA 4~ /Bottom connectio /0-500 mBar /With cil 0-500 mEar HUOVA FIMA ENBIT-LHLOD Eourden hibe NPT i
20 0 |m23 [ Pressure Gauge No2 Pyrolysis Oil tank No. 24 /7 Presmuse gauge DIA4 - /Bottom connects / 0-500 mEar /With ¢4l 0-600 mBar KUGVA FIMA ENB37-181 1.0 |Eourden rute NPT [V 3
21 21 Fi2s .?qunﬁlm o2 Pyrolysis 0 tank No.2-5/7 Pressure gauge DIA 4 " /Bottom connactic /0-600 mBar /With cil 0-500 mBar HUOVA FIMA ENBIT-1HD LD Beurdon tubs RPT -
22 2 Pl Pressure Gauge Ne.2 Pyrolyais Ol tank No. 2467 Pressure gauge DLA 4~ /Bottom connecsio /0-600 mBar /With oil 0-600 mBar KUOVAFIMA ENBIT-1 K2 LD [Bourdsn tube NPT ur
23 23 126 Fressure Gavge Na2 Pyvolysis Oil mnk No.2-7/7 Pressure gauge DHA 4~ fBottom conmectio 0-600 mBar /With oil 0-500 miar KUOVAFIMA ENBST-1R10 Bourden nube NPT =
24 4 PI30 Presure Gauge [Wa3 Pyrolysis 09l tank No.3-1/7 Pressure gauge DA 4 " /Bottem connectio /0-500 mBar /With il 0500 mBar NUOVAFIMA ENBIT-1H1 LD Bourdon habe NPT iy
i3 5 P131 FPressure Gauge Nou3 Pyrolysis Oil tank No.3-2/7 Pressure gauge DIA 4 * /Bottom connects /0-600 mBar /With ol 0-600 mEar KUOVAFIMA ENB37-1K1 1.0 Bourden tube NPT e
% % P32 Pressure Gauge o3 Pyvolysia Ofl tank Ne.3-3/7 Pressare gauge l&ur;mm;niaom;\m ol 0-600 mEar NUOVA FIMA ENesr1M 10 E = NPT Vel
a3 23 leaa _ Praznire Sares Thin 3 Brmatveis P rame Mn 3277 Pracnura saus. __IN14 4= (Rattnm sonnastia (A0 mBar A¥ith.odl L 600 mRar | . NIAVAFTM A _ENRATANIAN  IRausdansoha 1 __wer | Y

EEIEE (nstrument Database | System Code | Remarks ® - 2 [ 4]

gﬂﬁ 4.23 19nd15 Instrument Database



DESCRIPTION OF ACTIVITIES TYPE

1temﬂ Act. Tyu Instrument Type Activities Details

H A |Pressure Transmitter_ I : w
4.1|Isolate A
4.2 of wiring & disconnect A
4.3|Isolate e t from process (Closed isolate vaives).
4.4|Remove transmitter and de 3
4.5|Select typess of calibrator fit to pressure transmitter,

4.6|Connect pressure transmitter to pressure calibrator.

4.7|Connect loop supply 24VDC. series digital ammeter and resistor 250 ohm at
terminal +to +, -0 -

4.8|Connect hart communicator paraliel with pressure transmitter.

4.9As found step up & down as follow 0,25,50,75, 100 % of range. >> Reccord data,

4. 10| Adjust zero, span by hart communicator if signal output error.

4.11|As left step up Sdown as follow 0,25,50,75,100 % of range . >> Reccord data.
4.12|Affix "Caibration Sticker” on equipment after calibrated.

4. 13|Re-nsul ofgtssug transmitter.

4. 14|Connect winng as number.
4.15|0n power supply to pressure transmitter.
4.16 isolate valve,

5. 17]Checking leak pont.
3. 18| Chedka 3ge o splay on monitor.

|

——
— 2 M
—u M|
I e
13 ™
= : =
L5 M
=i —w
== M

Utility & Fire

Summary | Act. Details | Pyrolysis 1 Pyrolysis 2 Pyrolysis 3 Qil Storage Tank Oil Recycling Power Plant

U 4.24 waziBeanisUfiRnulu Outage Manual Book

Y



Item

101
102
103
104
105
106
107
108

Tag

Equipment Name

Responsibility by
System

2022

35

I 1= Jan | Feb [Mar| Apr [May| Jun| Jul [Aug Sep[ oct [ Hov| Dec

Jan | Feb | Mar| Apr [May| Jun| Jul [Aug| Sep| oct [Hov| Dec

PYROLYSIS No.1

Temperature Element
Temperature Element
Temperature Element
Temperature Element
Temperature Element
Temperature Element
Temperature Transmitter
Temperature Transmitter
Temperature Transmitter
Temperature Transmitter
Temperature Transmitter
Temperature Transmitter
Temperature Transmitter
Temperature Transmitter
Temperature Transmither
Temperature Switch
Level Gauge

Level Gauge

Level Gauge

Level Gauge

Level Gauge

Level Gauge

Level Gauge

Level Gauge

Level Transmitter

Level Switch

Level Switch

Level Switch

Level Switch

Level Switch

Flow Transmitter

Control Valve

Control Valve

Control Valve

Control Valve

Control Valve

Control Valve

Motor Operate Valve
Motor Operate Valve

pH Analyzer

Weight Transmitter
SCADA Control System
CEMs

«
.
«

[«
«
.
<

Condenser System Line B
Condenser System Line B
Condenser System Line B
Condenser System Line B
Condenser System Line B
Condenser System Line B
Pyrolysis System

Pyrolysis System

Pyrolysis System

Pyrolysis System

Pyrolysis System

Fuel Gas Cleaning System

Fuel Gas Cleaning System

Fuel Gas Cleaning System

Fuel Gas Cleaning System
Pyrolysis System

Pyrolysis Ol Buffer Tank System
Pyrolysis O Buffer Tank System
Pyrolysis Oil Buffer Tank System
Pyrolysis Oil Buffer Tank System
Pyrolysis Ol Buffer Tank System
Pyrolysis O Buffer Tank System
Pyrolysis O Buffer Tank System
Syngas Cleaning System
Pyrolysis O Buffer Tank System
Pyrolysis System

Pyrolysis System

Fuel Gas Cleaning System

Fuel Gas Cleaning System

Fuel Gas Cleaning System
Pyrolysis O Storage Tank System
Condenser System Line A
Condenser System Line A
Condenser System Line A
Condenser System Line B
Condenser System Line B
Condenser System Line B
Syngas Cleaning System

Fuel Gas Cleaning System

Fuel Gas Cleaning System
Shredder System

Pyrolysis System

Pyrolysis Exhaust Stack

--N--N--N-N-N--N- NN - - -
TooooEODEoOD@EOmE

HH HHENHMHEHEHH HEHEHHEHEHXHNHXHHXHXXH XXMM HX
>
b

APPPPRPPRPPPP PO PO PRRRRRRRERRRERDD
AP POOONOCNONONUOOEOUOODRENDNONNONONNDNODRNODDO DO,

AR PoOCCCD0EO®
AA PoDOoODDOODD®

>
n
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Equipment Type

PIC CONTROL & INSTRUMENT PM MASTER PLAN FOR 2021

Main. Activitity type

Period Outsoarce Wi No.

Team TEM am

(heck Sheet No.

Teg 'ty

MH Pian

an

Feb

Mar  Apr  May

Plamning

Jun

1 |Pressure Gauge (Pyrolysis) 1 Check &M i E X FIC-WI-CI-01 PIC-EM-C1-01 57 3 x
2 Pressure Gauge (Dil Reoycling) 2 |General Check &M x x PIC-WI-CI-01 PIC-FM-CI-01 4] & x
3 |Pressure Gauge (BOF) 3 Check &M x X FIC-WI-Ci-01 PIC-FM-CI-01 1 3 x
4 Pressure Gauge (Power Plant) 4 |Genera! Check &M x x PIC-WI-CI-01 PIC-FM-CI-01 ad g x®
5 Pressure Gauge 5 |G Fag x x PIC-WI-CI-01 PIC-FM-Ci-07 160 50 X
6  |Pressure Transmimer b _lGener! theek £ B - PIC-WI-CI-D2 PIC-TMCI01 £3 4 x
7 |Calibration ¥ x x PIC-FM-C1-07 21 21
7 |Dift. Pressure Transmitter 8 laencs theok o - . PIC-WI-C1-02 PICEMCEOL 2 : 5
3 |Calibration v x X PIC-FM-CI-07 5 5
8 (——— 10 Ger.wm.chear L] x ] PEWICLS PIC-FM-CI-01 51 10 x x
11 |Calibration Fid x X PIC-FM-CI-08 51 30
] Temparature Gauge [Pyrolysis) 12 |Generai check &M 2 X PIC-WI-L1-04 PIC-EM-C1-02 &2 7 x
0 Gauge [Oil £ 13 |General Check &M x X PIC-WI-CI1-04 PIC-FM-CI-02 17 3 x
1 Gauge (80P) 1% Check 5M 3 % PIC-WI-CIO% PIC-EM-CI-02 H x
12 Temperature Gsuge (Power Flant] 15 |Genersl Check &M x = X PIC-WI-Ci-04 PIC-FM-CI-02 16 3 x
13 Temperature Tranamitter (Pyrotysis & Oil Recycling) 16 |General Check &M 2 - X PIC-WI-CI-05 PIC-FM-C1-02 26 T u
14 |Temperature Transmiter (Power Plant & BOP) 17 |General Check Ll x - ® PIC-W1I-CI-05 PIC-FM-CI-02 H X
15 Temperature Gauge 18 [Calibration Iy x - x PIC-WI-CI-04 PIC-FM-CI-09 75 34 ®
16 |Temperature Transmitter 19 | bl x x PIC-WI-CI-05 PIC-FM-CI-09 45 26 *
17 I 20 |General Check &M x ® PIC-WI-CI-06 PIC-FM-Ci-02 27 4 X
21 |G ¥ x x PIC-FM-CI-10 27 2 x
18 Level Gauge 22 |General Check &M x x PIC-WI-CI-07 PIC-FM-CI-04 30 5 B n
5 levei Tansimiier 23 : .Che:t &M ® * W IR PIC-FM-C1-04 19 3 % x
24 [Calibeation 2y x X PIC-FM-CI-11 15 19 x
5 laverswin 25 |General Check B x x B PiC-FM-CI-04 7 i x x
26 |Calibration Fil 2 ® PIC-FM-Ci-12 27 o %
27 Check I X = PIC-W1-CI-10 PIC-FM-CI-03 1 05 x
2 Flow Indicator ~ —
28 |catibration bil x ® Provide by contractor 1 1 *
2 Flow 25 Check &M x % PIC-WI-C1-11 PIC-FM-CI-03 i 15 x
23 Control valve 31 |General Check M x x PIC-WI-CI-12 PIC-FM-C1-06 38 & x *®
24 [ONJOFF Valve 33 |General Check B X X PIC-Wi-CI-13 PiC-FM-C1-06 29 5 x x
» CEMS Analyzer 35 |[GeneraiCheck M x x PIE-WJ{I-?‘ PIC-FM-C1-05 2 2 x x x x x x ® x
36 |inspection An = X X Provide by contractor 2 12 = X x
26 PH Analyzer 37 |inspection ™ x * PAC-Wi-CI-15 PIC-FM-CI-16 4 2 x x x
38 seoermi Chk i : E % PIC-WI-CI-16 PIC-FM-CI-1T 2 - o
2 SCADA 39 |[Backupdata &M x % 2 & x
40 |Healthy Check 1¥ = % x Provide by contractor 2 12 x
28 Weight Ti itter for Pyrolysis Belt Conveyor 41 [Catity w - X x Provide by 3 8
29 |Truck Scale 42 |Calibeation 1y = x X Pravide by 1 & x
30 [weight for Carbon Black 3 | 1 N X % Provide by contractor 1 3 x
= e —e i d L] £ L& L8 | d L+ L5l 2 8] s B
| Masterplant | 2019 | 2020 | 2021 | 2022 | @& 1]
dl 1 o U o U a U
:JJ‘U‘VI 4.26 NULHUNEINIUNITUITIING Weteeniu
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CONTROLEINSTRUMENT SPARE PART LIST
REMARKS
INDICATOR
;! _ |Bourdon tube
[ Ii~ i ! - Bourdontube |’__
Pressure Gauge i Bourdon tube joma | [With gheerine oil
lPressure Gauge i s ~ [Bourdan tube 26 [With glycering oil
Bourdon mibe C
Pressure Gauge 5; With gheerine oil
fal i - €
BEsuE GRURE - 40 Bar - - - = ~ |Bourdon tube 3 With givcering oil
0-100 Fa = = MAGNEHELIC c 1
- 500 Fa - - MAGNEHELIC ¥ i /4" [3 1
=25 kPa = = MAGNEMELIC £ /4 c 1
A1-0 Bar 24 Ve 4-0ma |wiki 112" maie A 1
0-1 Bar 24 Vde 4-20mAHART |Endresz+Hauser [PMPS1-BUTHE/D Piezorezistive measuring cell 1y A 3 12
9-50 Bar 24 Wele &-20mAHART |Endress+Hauser [ PMPS1-BUT) Pieroresistive measuring cell 12" 1
4-0mA Ceramic Sensor 1/2" maile 1
0-20 méar 4 - 20 mA HART Disphragms 18"
0-1 Bar §- 0 mAHART [Endressotauser | 140
- 16 Bar 1
=150 maar DUNGS 1"
- 500 mBar DUNGS 12
-10 Bar |Dnrmu; 12" 2
20- 300 Est Honeywell 12
15-11 Bar Danfoss i 18"
GV 14" [3
e (i r— o :
Endress+Hauser Mass Flow J Coriolis LD 12" A
Heinrichs [Mass Flow [Coriotis  Jico | 23 A
= | Tubuls Glass = CRICS 28
it Peari 280x3x17 mam 15 [Repiscement KitiSight glass and gasket |
1 Trgnsmiss =] % 24 Ve 1
Level Trangmittar - 100 % 24 Vide. Fax
LIrgnemicer =100 % 4 Ve 1142
L haysl TROSTIE - 100 3 24 Vile 12
1 Transmittes - 100 N 24 Ve
Lavsl - 100 % 24 Ve 12"
3 Lgvel Switch - - 220 Vac A 1
L Lavel Switch = =) 220 Ve 24 L3 12
33 - - 220 Vac A 4
40 - - 220 Vae 1-3/a° A 1
L4 - 130 Degt = 1/ [3 12 Elemen: L = 150 mm., & mm. Type
[ -150 Degl - 12 € L= 150 mm., & mm_Type
- 150 Degl . [y_' £ = 200 mm.,
- 150 DegC - 2 C 21 = 200 mm,,
= Degt - | IVES [ 1 = 300 mm., & mm. Type
- 400 Degl - |17z~ C 1 = 500 mm., & mm. Type
. ROA, Cant | - L Tasa= B I e - 1a 200 mm_f . Tuna
@ | i

E‘Uﬁ 4.27 5789019 Spare Part List
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4.2.5 Tools List
] ey P v A a a a = |
LUUL@ﬂﬁ’]iﬂIGIﬁB‘Qﬂ’NNG]?Nﬂ’]i mﬂmmmua LagNIINDAIDILAIDINDUDILLA

ATLNUN 18T UBNIIYALLDEAUBLATNa L ag19azLden

PIC Industrial Waste to Energy Project
Calibration Tools List

Description Spedification Vender Qua. Unit Remarks

Mukifunction Callbeator - Source I

wrrent [ eailorate loop current A s SRS Unigue Conteat : o
swerdi gy g Modsl : MARTEL MC-1210 ’ '
temperature seuree for RTD and TC

Hart communication - Fucid Process  |Brand | Moran

Commuanicator Model : MEC 5150 Ungue Cantral i “T

Multimeter : Docurcs! Menarement | Beand © Fldie

Usns Conwral / SME i T
with accesory it Model :B7V R

Temperature Callbeator - Goneraia
temperature 13 - 654 Deg. € with Beand (LR-CA -

insert for tompaseature doment 86 | Mods - PYROS650 UntgpeContich : =
men. and @3 men.

Preurmatic Pressure and Vacuam
Pumg : Preumatc pressure in onces | Beand - TRANSCAT

40 bar (600 psi) and generates Model - 236339 Unigue Contrad 1 ST
wacuumn to -28 inHg 14° KPTF

Standard digial pressure gauge Brand : Additel " ) )
1-20w Mode! : ADTE81-62-CPI0-BARN e Contecl s ' ST |Accurmy 0.02% of fullsecae
Sandard digital previure gavee Brand : Addud . X . i
0-358> Model : ADTES1-02-GPSO0-BAR-N Unique Contrad / SMI 1 ST |Accurscy 0.02%of full scale

31]17'; 4.28 518015 Calibration Tool List
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4.2.6 Procedure/Work Instruction

I = = = aa & 2 ua 4 9y’ ad
Juenansiivenfieneasidunvesituasiunaunsufiiay ieldduis
Al Tumadeniu sggndesuasUasnss

1B3TBNES (Docament No) R leRT R (Revisos)
AU iiRaTu (Work Instruction) PIC-CI-WE-002 0
ad ja 7 " - BT ';-!_\ suld (Dan 1 (Pams)
sRiRnumsizimuern TRy ANE Y (D) i (Fage)
Pressure Transmitter XX 5 #0 (of) 7

6.1.3. M3V Transmitter 311 1 Port Wmsasain 9AADA13ATY Needle valve, Ring syphon, Pipe
B Socket weld TEmsHFamo Tl angasieglu g1

6.1.4. M3 Diff. Pressure Transmitter W1Msns2913A ARBAIIAIY § aeifauuania, Port, Drain
Valve, Socket and Fitting las Impulse line (Copper Tube) W port Hua: L Ilimsiadunia il mwpasing
Tu gdﬂ 2

6.1.4. A57019R Signal cable 10§ Tuanmanysel Linganam hisrga

6.1.5. A31992UMI90 Display indicator ¥93gUnsel Mdwegluanmanysd hisiyaidems

6.1.6. A5I9UOU Needle valve N3 Irolation valve 'im‘s"lmimmi-mmuzi'ignim ( Valver35aglu
W nnn.iuﬂmﬂaaé'lui")u'l;nuﬂﬂi b

6.0.6. uilndayan1eq 91M5as2980ua1 1Y Check Sheet PIC-CI-FC-001

6.2 IEmujiRnumsaauiioy
6.2.1. A5 I9HOL Instrument Data Sheet
622, :i1msnnwwi’agmﬁaﬁmm Pressure Transmitter MinNaoUiou1uA Tag No. , Maker

Model , Serial No. , Supply , Scale Range , Input signal , Output sigaal , Yuiiniaieafloild , annuiaaden
qungil Tnstrument Tug2anaiieuifioy

623 psdifinataeagynsalumimsaauiioulu Lap THuesiims Iolate AU operation 1f{M1Ms
X -
isotate iAo uasiimisAauonszvufinthny

: - T . o
624, nawmiu Thirnugzaamouamialduasa i ey Process fouiudr 1 lufas
Tostrument Lab 8ARAAT:NUAILNAY

Loop Power 24 Vde. 4-20 mA. i Standard digital

. presune pauge
HART 475
Hand pump
' Apply pressure

‘.si.lﬁ 3: msaApaUnsel

3UN 4.29 fegraenars Work Instruction
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4.2.7 Check Sheet/Inspection Form
&3 YRV a va = I3 [ ¥ o a
Juenansilituiinuavesnisudinu  weiududeyalunsiildinge

s

fawwnltduvesmuinunfvesgunsal dmsumsnaaulunisungsshwluaswanly

CALIBRATION REPORT
PRESSURE MEASUREMENT DEVICES - ——
PIC INDUSTRIAL WASTE TO ENERCY POJECT
Documscat Code PIC-CI-FC-007 ] Rev. I o [ Approved Do l i I
ITAC Ne. DESRIPTION
SLARER SCALL RANCE FPERIODICTTY I Vewls)
=3 OUTPUT SICNAL ddediinlad
e ACCTRACY = 0.3% (of spum) PR
Presrure Mesrmramens Devices thould be dome 31 follows. Symbal ¢
Coilirasion Fancuss loop check E[ Deme
Consbarseiy of e s Cacck laak all romme oo
Caible re-tipmar Mlasseal valve Sall open sdber Smith. sz Mex Deme
Cover eving soal check m 2ard
Powa rupply sscanasy Vs re ey
Ourpes Segual
= i
v Az Foumd As Lae
e Tom— - — - Acml Readine Ervor Asrual Frsdas e
- ¢ ) o o
°
257
ot
=
1007
e
o,
3,
o,
Tese Equigencas Braad Meded Serial Na. Corificase No. Expired Doce
[l
2
3
4
Natx :
% avy C&I Teclmician
Ruvicwed by il Mamsenance LD

gﬂﬁ 4.30 f19819:8na13 Check Sheet / Inspection Form
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@ a v oo o =
a0y Uazden Wiy Inseulay Uszim

1 | Instrument Database 2 flquieu 2563 | fudum Jaya

2 | Outage Manual Book 26 fanAw 2563 | Audum Jaya

3 PM Master Plan 30 WU 2563 Audum %aaﬂa

4 | Spare Part List 26 aAL 2563 Aulum Jaya

5 | Tool List 18 AwnAw 2563 | fuvum Jaya

6 Procedure / Work Instruction
6.1 WUHURNUNTUTSI v Uae 18 wewAAY Audum Work
N1980ULTIBY Pressure Gauge 2564 Instruction
6.2 JBUJURMUNMITUITS N ILeE 18 wewnAY Audum Work
n3deULiEU Pressure Transmitter | 2564 Instruction
6.3 WUJURNuUMI sy 18 wowAIAY Auum Work
ns@oULiEU Pressure Switch 2564 Instruction
6.4 JBUJURMUMITUITS N IR 18 wewAIAY Audum Work
NsaaUiBy Temperature Gauge 2564 Instruction
6.5 JBUJURTIUNMTUITS e 18 wewAAY Audum Work
nsaaUisy Temperature 2564 Instruction
Transmitter
6.6 TUJURMUMstIeshw ey 18 wowAAN Aum Work
N1980ULTIBU Temperature Switch | 2564 Instruction
6.7 JBUJURNUMIUITITNE Level | 18 woun1au fudum Work
Gauge 2564 Instruction
6.8 WU JURNUMITshw ey 18 wowAAL Audum Work
Msdeuiey Level Transmitter 2564 Instruction
6.9 FBUJURMUNMTUITS N ILeY 18 wewAAY Audum Work
MIdoULTIBU Level Switch 2564 Instruction
6.10 FWUHTANUNIUITSIw e | 18 wouniay Audum Work
n3ldau Venturi Flow Indicator | 2564 Instruction
6.11 TUJURNUMITI5eSY Flow | 18 wauniau Audum Work
Transmitter 2564 Instruction
6.12 FBUHTRNUNIUIShwae | 18 wouniay Audum Work
nsaeuLiey Control Valve 2564 Instruction
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a6y RBEHERD) Fuiinaue Inseulay Useian

6.13 FWUHTRNUNIUITShwae | 18 wouniay Audum Work

N15USuLea Shut Off Valve 2564 Instruction

6.14 UJURNUMIUIISIw A | 18 WAy Audum Work

NSERULTIEU CEMS Analyzer 2564 Instruction

6.15 JUJURNUMIUITSIwIMeE | 18 NauaAy Auum Work

N1580ULTIByU pH Analyzer 2564 Instruction

6.16 UURANUMIUITSIWISEUY | 18 NuaAu Audum Work

SCADA 2564 Instruction

6.17 FBUHTRNUNMIUISIwmay | 58015 OJT fudum Work

NMSERULIBU COD online Analyzer Instruction

6.18 FWUHTRNUNMIUITIS WAy | 58715 OJT Audum Work

nsaauLisu TSS online Analyzer Instruction

7 Check Sheet / Inspection Form

7.1 Pressure Measurement 18 WAL Audum Check Sheet

Devices Vitual Inspection 2564

7.2 Temperature Measurment 18 woun1AL AuUum Check Sheet

Devices Vitual Inspection 2564

7.3 Flow Measurment Devices 18 waun1AY Audum Check Sheet

Vitual Inspection 2564

7.4 Level Measurment Devices 18 wun1AY fudum Check Sheet

Vitual Inspection 2564

7.5 CEMS Vitual Inspection 18 nayn1AY Audum Check Sheet
2564

7.6 Valves Vitual Inspection 18 woyN1AY Audum Check Sheet
2564

7.7 Pressure Measurement 18 WAL Audum Inspection

Devices Calibration Report 2564 Form

7.8 Pressure Switch Calibration 18 WauN1AL Audum Inspection

Report 2564 Form

7.9 Temperature Measurement 18 weuwN1AY fudum Inspection

Devices Calibration Report 2564 Form

7.10 Temperature Switch 18 nuNAL fudum Inspection

Calibration Report 2564 Form
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afu Fgazdn Fuiliniaue Innseulag Usean
7.11 Level Measurement Devices | 18 wgun1Au Audum Inspection
Calibration Report 2564 Form
7.12 Level Switch Calibration 18 wauN1AL Audum Inspection
Report 2564 Form
7.13 Continuous Emission 18 wewn1AY Audum Inspection
Monitoring System Calibration 2564 Form
Report
7.14 Continuous Emission 18 W wN1AY Audum Inspection
Monitoring System Calibration 2564 Form
Report
7.15 Shut Off Valve Calibration 18 woun1AU AuUum Inspection
Report 2564 Form
7.16 pH Analyzer Calibration 18 WAL Audum Inspection
Report 2564 Form
7.17 SCADA General Check and 18 waun1AY Audum Inspection
Inspection 2564 Form
7.18 COD Online Analyzer 39n719 OJT fudum Inspection
Calibration Report Form
7.19 TSS Online Analyzer 39113 OJT AuUum Inspection
Calibration Report Form




44

4.3 ANYINTTUIUNISTINIUVBINTZUIUNTSHAANAIUINHAremaluladinlslads

NVYZUTLLANYITADURA

4.3.1 Fuel Handing System

Al

990G AT . Eﬂ\iﬁ‘ﬂa‘]_lﬂ”‘ﬂ

Usznnau

Steel Wiring
Machine

Srvadder 0.1
Sowet 3

Shredder No I
e

Fuel Handing System

gﬂﬁ 4.31 Diagram ¥8435¢UU Fuel Handing

Fuel Handing System azifiugafuilodanenyszinnens uazdaifiugnsussann
i fouflardssolusiszuy Shredder tevinsdusiely Tagagyhnisdnuenes
soEus  wazeesAUdeeennil BsaBudTikeneenudy  anunsafiaviiluid
nsvuunsduldluiud uwrsnssadudetudeniluinsiiainiivovenseendeudiay
iludusely

WONAMNENTALUS waze9sndvdondn Saflenssuinndun isudissuu Fuel
Handing Tianunsaludulaviud Ssanunsoudsldsmeluil

- LANNTOYUA

- 9 lIUNIATINEOUANAINAINNTHER
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4.3.2 Shredder System

Shredder #1 | s D BT e Shredder #2
=t | e
Feading Comtyor Mo 12 A-”’/. | < Ho22
—_—
ar
............... --.! e ;
Eiﬂv'w gm Elg,.l!l}lmﬁ&.ﬂ_ $
________ i ,>
BenCommpr |
2 - Eedpatiol
2 Pyroiya o3
i T —

gﬂ‘ﬁ 4.35 Diagram U8958¥UU Shredder

Shredder System agN13&@UNSTIHIUANTARLEN  WALAIAINYBULILA AL
wnUsea 2 x 2 @ waedaiiuadd Silo i 200 m? iewseuilulily

N¥UIUNNT Pyrolysis Aaly
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4.3.3 Pyrolysis System

(@)

\:mmu-l
?_ B
cwmsg;;ﬁ 2 & @ | jj
BeConmprtial i
o gms T Carbon black
(> iy X2 Gas separatof
atalVSt‘“““" y screw |
~1 | : ) @ : Vst Concarser Liw 3
E '-—E] | r—“J r .r IMWR‘D
% ‘_p '.rsn J L Im; —————— rReactor——————————--1 |L‘—§«: Al
ﬂ =111l & & & & 2
If Tk T L At 5 T —mter i
1 N o L Sl & .
nogn 4% 41 41
Preiiasi S et =0 | =0
| rm—g i~
)] mrmwur I
-3 -~ - - - f‘if Y L %%m—)
d A J | J |
5 Sy No.i

1]171' 4.37 Diagram ¥843¢UU Pyrolysis

gafriunsduiasiulaly Silo azgnadesdadn Reactor sy Hopper Lo
WA UATe (Catalyst) Taefl Reactor azgnauatgamailum i lifiuseann
400 peAngalgd laen1sliAuTauIN Burner 5 #

maﬁgmmimﬁmﬂ Reactor ﬁqmmﬁé’mﬁn%ﬂmmﬁum Carbon  black
uazfing Tagke Carbon black fildduagdsfinisusdurondumn fmutuazgninly
weniduaIneana1ne Carbon black Taek1u Carbon black screw wawdasialui
Magnetic wire separator AalU

dufadlify  asfinsUsvutunsswisfiauaslethiiy Gﬁwzgmwﬂﬁwﬁu
wazfasenaniulay Gas separator Tuddiuusndruiimdoazgninluuenludu
naly
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Tne U3 aemanSuT iU SzUIUMSE mniuszuy 100% Tag Pyrolysis 3
unit 98l Capacity Usganu 90 fu/du wagagla Uty 40-45%, ws Carbon black 30-

35%, way Steel wire 12-15%

4.3.4 Condenser System

X6 Vertical Condenser T

Pyoiysa No.d
(S
[T

o
g
]!
H

O Tark N, AT 2R
e ]

- TREPCEL R A

Condenser System Line 1 is No 1

gﬂﬁ 4.38 Diagram ¥845¥UU Condenser

fnaludunmaeasnssuiumsuendl Gas separator a¥gniNINAIVLLULALNTS

angangiadlagldiiain Cooling tower Allgaumailivszanas 23 esrwaided 1ud

Freangaumniivesiaauausiuduingy wasdiuiildazgniulin Ol tank e

falifua19ves Condenser d@ufaniviionnnszuiunsildnuisdiutuazgnantd
1ng Syngas buffer tank titethinafiwdetluldluduneseinisyn Burner 7 Reactor

a A
AN
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4.3.4 Pyrolysis Oil Storage Tank System

R T ST R S

e O L]

ATim N 3T 2N

qE@Z@EﬁE L.

£‘
?
| 12

WS I_q"" _____ _{
zw«.*.u:__l_?;;.__(g_)__" mm?._..i

v %F—(q 3, If
=R LT WY L e ——— %k_o:' T_ — _} Fusl 08 Storage Tank Mo 2

Bl featl ¥} S

]
RGN R |
= 7 9
b {e
Fu O sioge Tk No2
FMNW*I;D':UN‘O&:
e 7
X2 Pyrolysis Oil 16 G
imflg? : %ﬂ'ﬁ'ﬁ Fumace {04 Recydteg)
Storage Tank SRy Qg
ELE= |
Of Purrp Mo

Ol Ston Tank System

1J17i 4.39 Diagram ¥8958UU Pyrolysis Oil Storage Tank

¥

dlovUSinanielu Oil tank feszdudisisrld il tank aggnaneentuiiulin
Pyrolysis oil storage tank 13A1333WIA 50 M3 F113u 2 tank LiesamstnluuTuls

ABININ Tunsguiunis Oil Recycling sinld

4.3.5 Oil Recycling System

nsrUIuN3 Ol Recycling Llunszurumslumsufulgsmmammihuitléann
NILVIUNIT Pyrolysis Iﬁﬁ@mmwﬁﬁﬁuﬁﬁ%uLﬁdﬁmmmﬂﬂﬂ%ﬂmﬁaLwaaém%'u
M3iuA3es Diesel Engine

Tanssurumsiazthihgiy Pyrolysis oil ufiullu Pyrolysis oil storage tank
srunsliaufeutudulag Tube Heating Fumnace figamgduswanal 130 — 140
pweailea Lioguiniu vdanduidiuiléasgnasiuludh Distillation tower

A o 1 Yy A Y oA a = = v 8 o da
LWEWl’m’lﬂﬁﬂ’J’mﬁauE]ﬂﬁdqumwguﬂizmm 180 aALYALYYE LW@Imﬂu’]ﬂJumﬁJ
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@mmm%ﬁtﬁsmﬁuﬁnﬁu Diesel 1iieihlUldy Diesel Engine Tae Distillation tower
vutsoanifudu loviunasfalutuuuasgmitluamuuiulag Condenser No.1
wwldnandasioanundu Light oil iiethndulududemadunsidugm Bumer Tu
syuuaee  fely LLazﬁﬂaﬁmﬁa%Qmmﬁﬂma Safety burner uwazludiures
Distillation dauans azldingiu Fuel oil (Diesel) filsHu Condenser No.2 ienenii
sty wagluRnAulsT Intermediate tank wavazgnasoanluiiusausuls

U

Oil storage tank 50 m?3 Iageinu filter 3 MifionTouAY Wazrir1eanly

Satery System
(Sheet 24
T =
[
S
X3 Distillation [ ST
| m———— y . > i 14— =l
: = e 1 — iy ) ot
| ! @;—E, "Condenser No.1
f ; %}) e,
Tube Furn? e ‘.[E.L % Efi ﬁF@E}_;@ e
Heating ?a—-ﬁ}]%xm %—Xﬁ] T — T
! B 1/ L7\
; @ o |8 .
[ Y - ] [y ! Gas-0i Separapon Tank
iY: 7 % %JT TQK'Q Light il Tank |
L) Tometios| L ;;-;;--——-r'—q‘----——-— "
1 f ' P
T
e m%%%
i L7
[ Pt s
m-é_
=
. X3 Filter *ﬁwﬁ
B B 1 i - !
| mm @&8 ‘‘‘‘‘ 7 j:m IE -
|IntermedlateTank “’f—? ?%:}.l ‘Fﬁﬁ}%ﬁ i
‘ i-.
I _l% m !—Gm ten uwmwwmr
| o ' -S>
Oil Recycling System

Uﬁ 4.40 Diagram ¥893¢UU Oil Recycling

A.2 Technical Part for Fuel Treatment System

A.2.3 |Fuel Treatment System
1 |Number of distillation system set(s) x % 1x100%
2_|Distillation yield % =95
3 |Dlstlllation system capacty at MCR ton/day 45

gﬂﬁ 4.41 Technical part for Fuel treatment system
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4.3.6 Fuel Oil Storage Tank System

Fiter (O Racyding)
(Sheet 17)
- Y S R W R N S SR A s e TR 3
I [}
— b ] 1
Fogen Tark 1 1 Faaen Tank
{Srwet 18) (Sheet
[ G e | seo | T
_;_1..,..;__[@-- 43 v Ei!- — Watee Soeay

Fol O Siorage | 11 1
Tark 53"

£
______________J
ﬁ

Fuasl O Diay Tark 20
[Shaet 15}

o S ‘Q—ma'ﬂ‘)

Fuel Qil Storage Tank System

1]17'; 4.42 Diagram ¥845¢UU Fuel Oil Storage Tank

uiRunsEUIUMs Ol Recycling wda azdinsifiumednaisiuiieidam
AR mufiuases Diesel Engine Mviualy winuansiiuiedsluiiasgi
waregluanfidmun Azgnihuniniiulif Fuel oil storage tank ilesensdssialuiiv

7 Fuel day tank 20m? mald LmeﬂmamsaLﬂ'ﬁmumuaaﬂuﬂmmuﬂmauum umu
Ynu

piavgndsnduluiBunssuauns Ol Recycling Tuslauninagldnmandinudiiimug

13

4.3.7 Day Tank System (Diesel Engine)

TuduilagUsznaulumie Diesel oil tank aum 20m? wag Fuel oil day tank
YA 20m? BN 2 gn

luduved Diesel oil tank 3¥U559UIU Diesel lddmun1saniiv Engine uag

Flushing seuunauinNIsViEALALLATEY
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d@1u Fuel oil day tank %Uﬁf\;ﬁ;’]ﬁuﬁmumsmums Oil Recycling wagn1un1s
nsnsaapuAmaLTAvesinuud Tnesiuduiasgnldnudl Generator Sulnanld
4 30% (Full load = 2.4 MW) wﬂ’mmmuguLﬂ%"awzﬁﬂﬂ'ﬁw?{aumﬂ%’ﬁﬂﬁumﬂ
1hifu Diesel anifu Fuel oil masnnistulvanauis 90% (Srfansdnelvanls PEA 7
4 MW) uazazdsundualdihiiu Diesel oil nafineursshnsveaiueiondy

nanusegana 15 — 30 Ui

Dorsai O —|
Diesel Oil Tank
— EI‘J&
SOPoA R | R R (_— - I
g o F 2P {
Fusi Purp
e
Floel 04 Storage Tark 50 ¥ (04 Recyding)
et 15}
= |
X2 Fuel Oil Day Tank
: '
St __ _
=
= i
+ — [ | 1r—r
sl 0 Dy Tark 20 e e Fuoei O Doy Tank 20
Ho.l g Moz
a 0 O g

Day Tank System (Caterpilir Engine)

31]17'; 4.43 Diagram ¥845¥UU Day Tank (Diesel Engine)



4.3.8 Diesel Engine

Fig. 2-1
1 Lower valve drive with FCT shaft 1
2 Upper valve drive 12
3 Injection pump 13
4 Pump chamber covering 14
5 Crankcase ventilation C91 15
6 Emergency start button at the master 16
starting valve
7 Intake silencer {marine) 17
(point of installation for suction nozzle,
optional)
8 Emergency stop lever at the control stand 18
9 Control stand (LESS, marine and 19
stationary)

10 Charge air cooler

Engine M 25 C with LCP LESS, overview of the driving end, camshaft side

Duplex fuel filter

Engine block

Camshaft covering
Crankcase door

Main bearing (normal bearing)
FCT device (marine, optional)

Timing gear casing
Covering of the driving gear of the

camshaft
Leak oil discharge

gﬂ‘ﬁ 4.44 Diesel Engine
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| Atmospheric conditions during test run:

Relative humidity. 47 % Altitude: 15 m

'We used for the test run:

| Heat value according to Fuel oil analysis: 42803 kikg Density: 0.838 kgl | Test bed: 2#

Luboi! type: MG412 Generator

Engine data: mmrmum:mm;wrmummumﬂ)

| Rated power: 2700 kW Rated speed: 750 rpm Firing order: 1-3-5-7-9-8-6-4-2
'Lnun: 265 mm Stroke: 400 mm

!mm:mm Number. 01709/19 Specification: 5588090

Max speed: 34600 rpm t max. 650°C

| Fuel injection pump: 0.00.6-43.13.00-13 Plunger diameter: 23.0 mm Idle stroke "X": 5.0 mm

| Fuel injector: MaK C2/3 Opening pressure: 450 bar

Generator: |Emissions data:

Type : AMGOB30CS08 DSP ?&W : CRMUN sk K ige
Manufacturer - ABB Test result of parent engineNOx: 9.3 g/kWh

| Inlet vaive opens Inlet valve closes Exhaust vaive opens Exhaust valve closes

 before TDC: 50 before BDC: 10 before BDC: 40 ‘.mmc:ao

| Flywheel diameter: 1300 mm 1°: 11.34 mm J
Commencement of injection pump Cylinder 1: 9.5 * crank angle before T.D.C ]
Settings: Cylinder

1 2 3 4 5 6 I 7] 8 2
Distarics from iner fop edge to piston 15p 1090|162/ 100]169]180] 180} 68160 |12s
|edge in T.D.C. [mm)

Thickness of distance plate [mm]

26 26 |26 |25 |26 (25 |25 |25 25
immmwmm |
 Lever-drive for fuel injection, thickness Governor
| 20 (24 (18 |20 |18 |28 (20 |26 |24
‘of distance plate for IMO adjustment [mm) _ Stroke (%]
f | 1
' Fuel injection pump rack position when control

00 |00 {00 (00 00 (00 |00 |00 |00
' handle on 'stog’ [mm] 00 00 0
Fuel injection pump

41 415 415 41 41, 415
| rack position {mm) at rated power 5415 5 5 5415 5:41.5 16 79
| Pump No.: 8

at no load / n min 145 145 145 145 145 145 145 145/145/25
fbbdmuu.sm | |
[_Gmm:wnduﬁm n=750 rpm | Air consumption for starting
_Muiumapndmhd n=750 rpm | Bottie capacity (0.5 m*
Minimum speed no load n=550 rpm | Initial pressure " :20.0 bar
Starting lasttime al = ;10,0 bar
Remaining pressure in bottle 9.5 bar

'No. 1 cylinder on fiywheel end of engine
Bank A = left viewed from drive end

gﬂﬁ 4.45 Diesel Engine Test data



4.3.9 Generator

Description
Engine Type 4-stroke engipe
Cylinder configuration Inline Type 6| 8 Jo
Fuel type LFO, CRO and HFQ up to 700 ¢St
Bore 255 mm
Stroke 400 mm

Engine compression ratic 16,3
Cylinder displacement 204 eyl

Cylinder output 300 bkW

Mean piston speed 96/10m's

Mean effective pressure 2451235 bar

Engine speed 720 /750 rpm

Rotation direction Counterdlockwise

Aspiration Turbocharged and after-cooled
Turbocharger mounting Free end

Engine rating 1800 - 2700 bkW

Emission directive W8l

] 51/
Operation frequency Hz 50/60 501750 5/

gﬂ‘ﬁ 4.47 Generator technical data



uni 5

ayunauazdalauaLuy

5.1 d@sunan1sufuneu

AsUFTROUA US Tusinsa Sunedinn Usznalng) 10 & e Tud
15 uns1AL W.A.2564 Aefud 25 wweu n.a. 2564 lusumisimihnutigsnvieieds
Fovu (Junaldg Tavildsuanuguasyszaunisaianeg dlinsldifsudunneuain
nszvrunsnaandsnliinfemaluladlnlsladanneesasud Fafioindulasanisusn

vosszmanldinaluladdundadandsdniunsndnlii FaainUszaunisuazauin

v
[ [

Iosunnluassll ginvimisinagilumenengioudelulueuan

5.2 Uszlgvidnudeny
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5.2.2 IiFeudmsussanuauduiiiousisey
5.2.3 Ii5eudmsUszanuauiuunundue
5.2.4 |f3eudvinfive susiasimun
5.2.5 lseuinisvianuiudiu

5.2.6 laSgusnifiausuinyeuremy
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5.4.6 JaywiFesmsiiumsves Vendor Wesnanmunisallada-19 ilauadn

5.4.7 Jayni3e9anuanyusnueeiuyiann Carbon black
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5.5 msufiladgynilunisufifeu
5.5.1 miayauazAnw1deyavegunsalain Intemet
5.5.2 Wdadmihiinnudaenderesiiumnifievinanuazeniufind ey
5.5.3 ponumsM Ao sl usmniiernudasnde
5.5.4 awldindnayndldianzdunisdestu unsvuiaidn (N95) titeteaiuns

Carbon black idszuumaiumela

5.6 daiausuuglun1sufinanu
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5.4.2 Wunaseamsaildgunsaldesiudvdiuyana (PPE)
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natiuni I5usANT, warausty ennsalivun. U..). Biofuel Inlslada. windaleann
https://www.tpa.or.th/publisher/pdffFileDownloadS/tn241 p61-64.pdf

A3smu Innnsen. (.U, nannsvevnszuaunsinlslada. wWhnslaann
http://www.siampattana.com/index.php?lay=show&ac=article&ld=539203276&Ntyp
e=1

andunanadn. (... nislulsladaevasin. wWhislaann
http://rubber.oie.go.th/box/Article/19953/3 pyrolysis 19953 1.pdf

ENERGY NEXT. (.U.1.). watondasadessls ndwmdanmeessls iaeseehauans e ls.
WWielaann
https://energynext.co.th/%E0%B8%9E%E0%B8%A5%E0%B8%B19%E0%B8%87%E0%
B8%87%E0%B8%B2%E0%B8%99%E0%B8%8A%E0%B8%B5%E0%BE%AT%E0%B8%
A1%E0%B8%AT%E0%B8%A5%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%AD
%E0%B8%B0%E0%B9%84%E0%B8%A3-%E0%B8%IE%WEN0%BE%ASL/
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1. Shredder Machine general assembly.

Motor

Aetive tightening device  Motor base Motor cover

3. ZRE

b TN W Drive drum

1 pe
‘s X Motor doubdle-row sprocket
1

Double-row mrocket

H T—

D\ — e, V)|

B Double-row sarocket

\

1 s T INDNAINYN . .

3V/AVaVAVAVAVAN 2
) VAVAVAVAL
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2. Completed of Shredder.

.

2/
v
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3. Shredder structure.

1. FHi{k Lower shredding chamber, 2. FHE#E M Lower isolation board, 3. JI5 Cutter shaft assembly, 4. JEJJ#l Fixed
cutter assembly, 5. L JJ#i Upper shredding chamber, 6. LFBIi Upper isolation board, 7. #i/Kii Bearing cover

5T HLE5# <& P SHREDDER STRUCTURE DIAGRAM



4.

Installation drawing for Pyrolysis.
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SIDE VIEW

12400 12400 12400 12400
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