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(Electrical Energy Quality Level)
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Cycle input /_

e

Select cycle type:
i+ One stage { Two stage, closed intercooler

i Two stage, open intercooler £ Twao stage, open intercooler, load at inkermediate pressure

Cycle nare: I v Draw cycle

Walues:

E'-.-'amating temperature: IE-DD |°|: ;I Condensing temperature: |35-|:":| |°E ;I
Superheat: ID. oo I K ;I Subcooling: IEI. oo I k. ;I
Dp evaporatar: I':'-':”:' IBET ;I Dp condenser: IU.DD IEIar ;I
D'p zuction line: ID.DEI IBar ;I Dp liquid line: IEI.EIEI IBar ;l
Dp discharge line: 000 |Bar |

lzentropic efficiency [0-1]: I'I.EIEI O loss... I

Oirawe cycle Shows info Copy cycle Fazte cycle Cancel Help

—LCycle creation—
E dit cycle
[+ Create new

—LCalculated:
Ce [kJ kgl
151.325
O [kd kgl
170.504
COF:
7.89

al
19.179
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(Thermal Energy Quality Level)

¥ a a 95 [ [ 0 a o [~4 Y
mmuqm%gummmﬂu 10°C LLﬁ%QﬂJ%QﬂJﬂ’ﬁVHﬂ’J'}ﬂJLﬁJuﬂ’]u

Evaporator b# 8°C (A1A11s19Au 2°C)

- - -
Cycle input / - g
Select cyucle type: Cycle creation

* One stage = Twao stage, clozed intercooler
i Two stage, open intercooler © Two stage, open inkercooler, load at intermediate preszsure v
Cucle name: | v Draw cycle
Yalues: Calculated:

Ewaporating temperature:  |8.00 |°EI - Condenzing termperature: | 25.00 |°E: - Qe [kl kal
Superheat: 0.00 | [ - Subcooling: 0.00 | k- - 1532.020
Dp evaporator: 0.00 |Ear - Dp condenzer: 0.00 |Bar - Qe [kl kg]

D'p suction line: 0.ao |Elar - Dp liquid line: 0.00 Bar - EZDF'- 7
Dp dizcharge line: 0.a0 |Elar - o E-IEI
lzentropic efficiency [0-1] |1.00 O loszs... | Wi [k Akal

17.043

Dirawve cucle Show info Copy cucle Cancel Help
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L RNIVGR A19819A195U1gN1sUINaIulUTY
NSYUIUNIT 5 e VEEINE)
WANIU Uszlavil wazAusnssuIunisg
Hawmasinsanuuwau [ LWdadudu| . AP y
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Manufacturing Process

2380-V3 STRIPPER OVERVIEW

.
TANKAGE
CNERVIEN

FIRE & GAS A

OVERVIEW I

v

2380 V5

IX‘DE

l FI19_pvao

. I my %
2380-V1
2380-E9

Pi21

— —
| Fi106 -

TICTS o

I
STRIPPER ERZEY
BTM

% Design Col Feed(V3)




AT1SWAIYY TSV Energy Chart

Original Process Input I Process Machine and Product
Sub-Process Energy Quality Level Energy Quality Level Energy Utiization Residual Energy Temperature
2380-E3AB Overhead Product form 2380- Actual Temp=132C 2380-E3AB Outlettemp of overhead product =102 C Feedtemp=120C
V3 -Increase feedtempform 48.9 Cto 120 C
T=132C
2380-E4 Bottom Product form 2380-V3 Actual Temp=217C 2380-E4 Stripper feed bottom exchanger Outlettemp of bottom product=152C Feedtemp=163C
T=217C -Increase feed temp from 120°C to 163°C
2380-HZAB |1 |Fuel Gas 1 |Convection Zone of 2380 H1 |2380-v3 . |Flue gas temp of 2380-HZAB=2668C [1. |Reboilertemp from 2380-
Convection zone of 2380-H1 BE0C -Toincrease temperature of bottom reboiler from 217 C | |Flue gas temp of 2380-H1=2435C H2AB=230C
to230C After Air preheater, Temp of Flue gas from Reboiler temp from 2380-
- To control RIF of 2380-V3 at 0.38 2380-H2AB and 2380-H1=1782C H1=221C
2 |Low pressure steam 2.8 barg | 2|Steam 2.5 barg 134.8-135°C {2 |2380-E11 (Fuel Gas Preparation Heater) . |Water condensate temp. 85-90°C (return -
138°C - Using steam as heating medium in steam/air condensate back to 3rd party 48%, use as

- From MP stream let down
-From WP steam flash drum

preheater 2380-E11 0.5-0.6 tihr
- To heat up air supply to reactor charge heater 2380-H1

boiler feed water in HP boiler 940-H1 6%
and use as boiler feed water in steam

(940-V4 and 200-¥10) and stripper reboiler heater 2380-H2 from 29-34°C to 85-|  |generator 46%)
a0°C

Unit'2380-EA1 [1. [Electricity .|Voltage 378-390'Y . - -
{Product - Transformer 2000 kVA 2 units - Using electric power to drive product condenser fan's
condenser) 391-395v motor 2380-EA1

- Transformer 15000 kVA 2 -380volts 3 phases 50 Hz 296 (37x8) kW

units and 3000 kVA 1 unit 6790- -Toreduce temp. of of reactor effluent passedthrough

ganoy combine feed exchager 2380-E2 to 47-53°C,

. |Air compressor . |Compressed air pressure 2 . |Using compressed air to adjust position of control . |Compressed air released to ambient -
450 KW 2 units barg (using regulator to reduce |  |valves operation condition at 2 barg

(910-C1A and 910-C1C),
producing air pressure 7.3 barg

compressed air pressure from
6.9 bargto 2 barg)
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Original Process Input Process Machine and Product

Sub-Process Energy Quality Level Energy Quality Level Energy Utlization Residual Energ Temperature

i
2380-E3AB Overhead Product fggm 2380- Actual Temp=132C Outlettemp of overheag V
Va Tease fee orm48.9Cto 120C
T=132C

380-H
reboiler heater 2380-H2 from 29-34°C 1o &

tric power to drive product condenser fan's
EA1

phases 50 Hz 296 (37x8) kW
temp. of of reactor effluent passed through

Preed exchager 2380-E2 to 47-
A ———
i ssedairpressure 2 2. [Using compressed air to adjust position of contral 2. |Compressed air released to ambient
450 KW 2 units g regulatorto reduce | |valves operation condition at 2 barg
(910-C1A and 910-C1C), compressed air pressure from
producing air pressure 7.3 barg| (6.9 bargto 2 barg)




N153LATIEY TSV Energy Chart

Original Process Input _—_ Process Machine and Product
Sub-Process Energy Quality Level Energy Qualj Utlization Residual Energy l Temperature
2380-E3AIB Overhead Product form 2380- Actual Tem PrOCE Para SIS yerhead prod
V3
atio nergy & Resource
allo
“¥Energy Quality Level Y@ meme=217c ofiom ex x © LOad o Recovery
gy -Increase feedgemp from 120°C o
.
Matching , Ll - .
238 nvection B0HT {71, {2380-V3 . 2 4 1. [Flue gas temp of 2380-H2A= 266.8 C P |Reboiler temp from
hE0C -Toincrease tempgrature of bottom rebuilerwﬁ 217C Flue gas temp of 2380-H1 72435 C H2AB=230C
t0230C N After Air preheater, Tem Le gas fr Rebailer temp from 2380-
antrol R/F . ’ 2380-H2AB a HP=178.2C N JH1=221C
0w pressure steam 2.8 2|5team 2.5 barg 134.8-135°C 80-E11 (Fuel Gas Preparation Heater) Mater condensate temp. 85-00°C (return™NEZ. |-
138°C - Using steam as heating medium in steam/air condensate back to 3rd party 48%, use as
- From MP stream let down preheater 2380-E11 0.5-0.6 t/hr boiler feed water in HP boiler 940-H1 6%
- From MP steam flash drum -To heat up air supply to reactor charge heater 2380-H1 and use as boiler feed water in steam
940-v4 and 200-V10) and stripper reboiler heater 2380-H2 from 29-34°C 1o § enerator 46%)
80°C Q
: — ner ity Lev
Unit'2380-EA1 [1. |Electricity Ploltage 379-300V 1. - = sy Qual ty = el
{Product sing elecin ; conipser fan's —
condenser R motor 2380-EA1 “
-380 vaolts 3 phases 50 Hz 296 (37x8) KW *
* )
Energy TranSfer lOSS .0 -To reduce temp. ufofreactnremuempassedthrnuﬁb
. combine feed exchager 2380-E2 to 47-53°C, . - o
) : ressed air to adjust positignes aelair released nergy Quan&
450 kW 2 units alidation of Proce condition at2 PI’ En r
{910-C1A and 910-C1 OCESS € gy
praducing air pressure Paramete O olle .
Type Changing
2 29
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Process Parameter Minimization
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nsangamgiildnsanil 120°C Wu 40°C  wurhidnnszateundbiiludles F9vin

n1swdeulnd ilvanaiunseasailunisannsyateinain 10 w9 wide 8 Wi
LAEAIIFABUAMNIMNUIING I @1dnsaltdaule wazAunImvilausy

INNITHITIVIN
v goj [~ -9 % v 6 1 A
aunsnaansidundu Usendaile Usednad 1,152 gnuiAnunseal
Usendnanul 17,280 U n»al
was Ul deIaandandniulaussuna 286,372 kWhaad

Uszndnanlganenasnulauszanu 773,206 v sl o




A5 AN ITa UL dUaMnualIN 45-80 °C n15#9A1 80 °C ﬁqquﬁummﬁ%ﬂu

l5391ulAnnaBIanLaEnIIERUANNINUIINGINE@1UT0anawNED 55 °C  §aAq
a1usavinANNaZIRTUNULlAAMA N DU

A1NAITHTIIN
a1u15nannshubaun Usendnundunlauszunas 12,500 ansmad

Uszungaalgaglauszaunn 200,000 UMsal




Process Parameter M|n|m|zat|on
A1THEULIANANERN

naun15Usulse
< a v 74 =
n1suaNLlianaain Aud lutian 15 wi

naIN15UsUYTe : YSudsedsnswaudldiaanlunisuay 8w
ausauszndananu nila 3,556 kWheial %39 8,890 unsiat




Process Parameter Minimization

annisldnwasuuamesiuitluniuiifuainniste 1 wu. van 1 vy, 1y
N15:U0 1 WY igR 4 ¥4, (VNARRILATATIFABUAMAIN)

A1NNIIHTIVIN
a11190anN1960 Usendanasnuludnla 191,983 kwh/A

A UUEY 518,350 U191/
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Qriginal Proces I Process Machine and Product
Sub-Process Energy Quality Level Enen nergy Utlizatio Residual Energy l Temperature
2380-E3AB Overhead Product form 2380- Actu Proce Para Sls ~Yule verhead pro C
V3 Energy & Resource
T=132C
dliC P 3 O Load
Recovery
2380E4 5«/ . er feed bottom e D of bottom pro
< Energy Quality Level Tictease oo mp o 120° 1 1637 g
N\ Matching . .
2380-H2AB |1 |Fue n f2380H1 [, [2380-V3 . o 1. |Flue gas temp of 2380-H2A00/= 266 .8 C 1. |Reboiler temp from 23
Convection zorlif of Z380-HT 560C -Toincrease temﬂerature of bottom rebtﬁrfmm 27C | |Flue gas temp of 2380 4350 H2AB=230C
t0230C ! ] After Air preheater, Temprof Flue gas fr Reboiler temp from 2380-
ontrol RIF of Z80-V3 at 0.38 2380-H2AB 21782C H1=221C
Low pressure steam 2.8 ba 2|5team 2 5 barg 134 8-135°C 80-E11 (Fuel Gas Preparation Heater) Vater condensate temp. 85-80°C (return
138°C - Using steam as heating medium in steam/air condensate backto 3rd party 48%, use as
- From MP stream let down preheater 2380-E11 0.5-0.6 thr boiler feed water in HP boiler 940-H1 6%
- From MP steam flash drum -To heat up air supply to reactor charge heater 2380-H1 and use as boiler feed waterin steam
40-VV4 and 200-V10) and stripper reboiler heater 2380-H2 from 29-34°C to § enerator 46%)
: o !
Unit'2380-EA1 [1. |Electricity . |Voltage 379-300V 1| Energy Quallty Level
{Product - Transforme@2000 kKVA 2 uni - Using electric power to drive product c:henserfan 'S |
condenser) 4| |motor 2380-EA1 ‘
: -380volts 3 phases RO HZ 296 (3TxB) KW @ }
Y -To reduce temp. of of reactor effluent passedthﬁgh
Energy Transfer loss o combine feed exchager 2802104753, 9, c o t\
ed air to adjust positiga ihali nergy uanB
e alidation of Proce WEH™  Process Energy
(910-C1A and 910-C1C),
roducing air pressure 7.3 b A+ A - .
oA A Pars ontro Type Changing
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Validation of Process Parameter Controller
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® flanatrgala
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® 159UNEN1MNT Y138109ANNAEDINEGY (Clean Room) lunaneumd
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(Energy Type)
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mwmﬁummmm fUYDITUANAIY (Energy Type)

A5 tanasn Ui lun1slainusau

Changing Electrical Heater to LPG Burner
Electrical 1 kWh = MJ

LPG 1 kg - MJ
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Energy lType
N5 tUnaIIUlnna lun1siviausau

naun15usule
aquAN T Ngnungll 45°C
Ingly Heater W1 vuia 30 Kw

naen1susulse : Tdufauny

N15899Y 500 U

dunsausendanasse 194,400 MJA
199,800 UmAl




Energy Type
YUANAI9IUNTT IRUTDURTUTSAUGUNGIL
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® Yrgaumiilaiiiu 60 °C Tdduausau (Heat Pump)
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® ragaumnil 60-180 °C lgnlendnlat selinusaulaunss
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Energy Type
YUANRINTUNITTSUIYAINTOUDBNINATSUIUNT

TGC wWasy Chill Water (Chiller) 1Ju Cooling Water (Cooling Tower)
dM5UTEU18ANS8Y Hydraulic Oil aunsausendanasauludi 1o 80%
AnLduEu 150,000 UMsBLADY




SubP Qriginal Process Inp
U-rrocess Energy Quality Level Eng
2380-E3AB (Overhead Product farm 2380-
V3
T=132C

2380-E4

\

nergy Quality Level

SwUctyal T

Matching

"Process Parameter

Enerqgy Utilization

pmp form 484

Minimization

g4 Stripper faed bottom &
ncrease feed temp from 120°C to 165
.

Process
Residual Energy

Machine and Product
Temperature

af overhead product=102C

Utilization
Full-Part-No Load

#roottom phy

/

Energy & Resource

Recovery

OW pressure steam 2.8 bar
138°C

- From MP stream let down

- From MP steam flash drum

940-v4 and 200-/10)

Steam 2.5 barg 134.3-135°C

",’:' 30-E11 (Fuel Gas Preparation Heater)

- Using steam as heating medium in steam/air
preheater 2380-E11 0.5-0.6 thr
- To heat up air supply to reactor charge heater 2380-H1

NS

and stripper reboiler heater 2380-H2 fram 28-34°C to 85

. :
Conagglion Zone of 2380 H1 1. [2380-V3 o : 1. |Flue gas temp of 2380-HZ/B = 266 8
560 C -Tuincrea&gtemperatureufbotlnmrebuilwfmm?ﬂc Flue gas temp of 238041 = 2435 C
t023C e : After Air preheater, TARS&0f Flug gas from
- To control REgof 2380-V3 at0.38 2380-H2AB and2330H1 = 178.2 C

Feedtemp=120C

. |Reboiler temp from 2
HZAB=230C
Rebailertemp from 2380
H1=221C

¥|\Water condensate temp. 85-00°C (return N2, |-

condensate back to 3rd party 48%, use as

boiler feed water in HP boiler 940-H1 8%

and use as boiler feed water in steam
nerator 46%)

Unit'2380-EA1
{Product
condenser)

1.

Electricity
- Transfar

450 kW 2 units

-ﬁingelectricpower o anve product condhser fan's

:nnturEBBU-Em \g

.
& |-380volts 3 phases 50 Hz 296 (37x8) kKW .
-To reduce temp. of of reactor effluent passedthrrmgh
combine feed exchager 2380-E2 to 47-53°C, “

Energy Quality Level

ot Alaatar

(910-C1A and 910-C1Q
producing air pressure

Validation of Process

Parameter controller

ina compressed air to adjust position of
ian condition at2 b B

ed arreeas@y Quantity
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Example Idle operation : Turn off hydraulic when it is unload.
Investment 3,000 B (Maintenance): Saving 90,963 B/Y
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Utilization Full-Part-No Load
mMInmuUAIBNIAUANMIY Yanluaniu udau uadhiilivan

® A5 TUNITNARASILULAAZNSSUIUNIT LI nanLdy Lian
UNEIULaL LT an

® WAABAIAUTEUULATOIINTUNTEUIUNITHES NIDTLUUATUAYUNITHER
Feu19UT2ANNIZUIUNIT AANTNTUIUNITAULATEY LAURUIZLAY
aalidnduy

® fatuAIsUsEULENIENTSAULATRIALUEY FTNSLAUTEUULATRITNT
Tamungaudulvannisldeu wezdariiduisufuRnul e



Utlllzatlon Full-Part-No Load
mMIAMUABMIATURLINTHINNY Yaiiuaniu undau uaslillivan

® N15UTTPRIMI AN IUANALIVUIA 5 kW WUIINTEUINNITUTI
N1SLAULATRIRLUANTIE NS0 anle 1 Tl Ty

NANTISALHUNT
® gunsausendanasaula 1,500 kwh/y

® Yszngaarnasanule 4,050 UMAY




Utlllzatlon Full-Part-No Load
mMIMUAIBnTIRURUMYINY daluaniy vidwu uashifiiven

Before
Chiller temperature

set point was 7°C

After
8:00-18:00 set point is 11 °C
18:00 - 8:00 set point is 12 °C

Investment 0 B : Saving 4,500,000 B/M




mmqﬂmﬂﬁutﬂ%m standby 984UV Hydraulic Pump Motor

PS1|[PS2[|PS3

Main Power

EOIVIESD EOVIEZ FOVIES'




® wuangue ag Ussaal 5 viny

U/

® 28lyt 99911 H29819 Process Chart

® wolnanyin Energy Chart La¥/#38 Energy Layout
® A8 Energy Chart 1ag/%3e Energy Layout

® ULEUD



nsUssitivaneaznisuangsulvleuselovy

L8 N _ | msfimiuadsnng
n1sUsuAe | nsldeula | asussiaiu .
ATUANNITINNIU
wUs VBITTUU | AMMANTEY | )
’ R Yalvanay |
NSEUIUNTS | ATTUIUNIT | AIUAN AdLUT | Vaevile | . |dAdunugua
, | U9adau wazlill
AER N3UIUNIT WA
luan
) K () nu ()R ) B
) e () T [ ) el ) lannu
) {1 () A ()R ) B
) bew O T [C) Tadrnu ) ladsinu
) {1 ()R () A ) Bl
) bew [C) T [C) Tadrnu ) ladsinu




Enér%

A

o

' Qﬁa&‘u’L@V@&

S

Mat@hﬁng -

= 2 g
ﬂ“ﬁ@]ﬁ%ﬁ@@ﬂ&ﬂ%ﬁ]ﬁ%@%@ﬂﬂ%%@@@ﬂ@NW@NNW
5 5 o 5 NaN15UITLIY
FEUUFUUHAYY ALLUS ATTEAUANTNWALITY . -
(Hu- Tairu)
5 wsanulniheunie o | .
i Uadlnii ) lyigendn 395 v ) o () ladin
nil
R | - AININNTEUIUNITADING | .
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A1TIATIEN TSV Energy Chart

9
Qriginal Process Input I Process Machine and Product
Sub-Process Energy Quality Level Ene Energy Utiization Residual Energy Temperature
2380-E3AB Overhead Product form 2380- A » 0Ce Dara == verhead produsts =120C
3 form -
T=10C Energy & Resource
N SRS e Sas Recover
. very
23 EY Quallty Level ctual Te ripper feed bottom exc p of bottam
. -nirease sedtemp from 0
Matchlng I feed temp from 120°C to 162°C S
')
‘r A.
2380-HZAB |1 |Fuel Gas 1 |Conve one of 2380H1  [1. 2330‘8 . . |Flue gas temp of 2380-13/AB = 266.8 C 1. |Reboilertemp from 23
Convectiorone of 2380-H1 560 C -Tumc@asetemperature ufboﬁnmrehmlerﬁm?ﬂc Flue gas temp of 2380471 = 2435 C H2AB=230C
10230Ce Ater Air preheater, Tegwg of Flue gas figm | |Reboiler temp from 2380-
- To contf@R 2380- -HT= H1=221C
, N
Low pressure steam 2.8 bary( 2|3team 2.5 barg 134.8-135°C 380-E11 (Fuel Gas Preparation Heater) FI\Water condensate temp. 85-00°C (return [\
138°C - UJ=ing steam as heating medium in steam/air condensate back to 3rd party 48%, use as
- From MP stream let down preheater 2380-E11 0.5-0.6 thr boiler feed water in HP boiler 940-H1 8%
- From MP steam flash drum - To heat up air supply to reactor charge heater 2380-H1\J |and use a5 boiler feed water in steam
940-v4 and 200-10) and stripper reboiler heater 2380-H2 fram 29-34°C to BN\ generator 46%) /
§0°C /
Unit'2380-EA1 [1. |Electricity Voltage 379-390'V aW - .
{Product - Transformg® 2000 KVA 2 units Using ele i nserfan's .
condenser) motor 2330-EA1 w Energy Quallty Level
: -380volts 3 phases A0 Hz 296 (3718) kW ’.
-To reduce temp. of of reactor effluent passedthr@gh
combine feed exchager 2380-E2 to 47-53°C, “

ing compressed air to adjust position of contz
Validation of Process \guasiy”

(910~ CMand 910-C104
producing air pressure

Parameter controller

Process Energy

Type Changing

7~
ed airrele@rgy Quantity

&/
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UnluteulvinuBoiler Feed Water Tank a@unsaussndanasanula 8-
10%




Energy & Resource Recovery
o o y, =
ASUINAUAUNEIIUNINADIINNSSUIUNTS

Steel Industry AUTBUNY LAKIEIRT 350°C  @11150 Recovery
NAUNHERUNEY drusuusueinia viesmdowtasluiy




En@rgy & R@S@UU’C@ R@@@V@[’r’y
nMsuInSuRUNSUTWRDRINNTEUIUNTS

Heating Machine, aaungiiniguanbimsiiu 50 °c
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Energy & Resource Recovery

© 2% & A
ASUINAUALUNAIIUNIAADIINNTSUIUAS

NOK  Precision Component (Thailand) Co, Ltd.




© 7 & 4
ASUINAUAUNRINUNNADIINATZUIUANS

15397UnNEn guAnel recovery AUaU 80°c Anduay w3
19 Gas burner @usausendn Gas 120,000 UINADLADY




Eﬂ@fgy & Resource R@@@V@W

nstInSuURUNSIUTIME D INASEUAUNTS

lothnuanens
== WnauNnlouend
AINLATDIINT

NaNLASU
2 % v dglJ a 2 l
au1snannsigturendla 1% |

AnLuldamaananag 9,600 ans/

144,000 v nead S



Em@rgy & R@S@W@@ R@@@V@rry
nMaemanaateud Jeulhiareui

naun15Usulse
aauvigiianAfieviasaud 250 °c

9

=\

UNANAIBULY  150°C (VTNBUIULG)

Y

wdan15Usulse : themaiaanaud Jauld
AU
15U 300,000 UIN
#13150UENIANA9U LPG 161,740 a0/
1,051,315 v Al




B0 e

Energy & Resource Recovery

Heat Recovering For Press Dryer
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Hot Air Water 71 %

781 MMBTU Exhaust GAS 23%

1,812 MMBTU

(For Recovering) 7 %
561 MMBTU
Exhaust GAS 14 %
154 MMBTU

FOR FUTURE PHASE

15%

Structure 12%
954 MMBTU

624 MMBTU

Structure 2 %
22 MMBTU

(For Recovering) 8 %
1170 MMBTU

Reaction 10%
795 MMBTU

Hot Ai (For Recovering)

HOT AIR 8 %

HOT AIR 51 %

561 MMBTU
NG 92 %

7326 MMBTU

NG 49 %
539 MMBTU

S KILN s 396

239 MMBTU

Tiles 13 %
143 MMBTU

REMARK MMBTU/MONTH AFTER

7 |
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Original
Sub-Process Energy Quality Level l
2380-E3AB Owerhead Product form 2380-

V3

Energy Quality Level

Utilization
Full-Part-No Load

Process l.laclnne and Product

idual Energy

Energy & Resource

Recovery

238 ou-c#5tripper feed bottom exchanger
Matching Increase‘&ed temp from 120°C to 163°C .
/ “ ..
2380-H2AB |1 |Fuel Ggs 1 |Convection f2380H1  [1.{2380-V3 “ ‘ 1. |Flue gas temp of 238 Reboiler temp fram 2330
Convefion zone of 2380-H1 60 C - Toincrease twnperature of bottom rebmleﬁromEﬂC Fluegastempof 2 H2AB=230C
to230C , Reboiler temp from 2380-
- To contral H1=221C
/

2 (Low pressure steam 2.3 bar
138°C

- From MP stream let down

- From MP steam flash dru

2|5team 2.5 barg 134.3-135°C

712380-E11 (Fuel Gas Preparation Heater)

- Using steam as heating medium in steam/air
preheater 2380-E11 0.5-0.6 thr
- To heat up air supply to reactor charge heater 2330-H

. |Water condensate temp. 85-90°C (return

condensate back to 3rd party 48%, use as
boiler feed water in HP boiler 940-H1 6%
and use as boiler feed water in steam

0-V4 and 200-10 and stripper reboiler heater 2380-H2 from 28-34°Cto 8
0°C
Unit'2380-EA1 [1. |Elect . |Voltage 379-390V 11
{Product 000 kVA 5 . - Using electric power ] uctcondenserfan's
cond * motor 2380-EA1
l -380volts 3 phases 50 Hz 296 [S?XEIW
Energy Transfer loss .’ To reduce temp. of of reactor effuent pagd through
combine feed exchager 2380-E2 o 47.58
alidatio of Proce ssed gj Droce A
nis
{910-C1A and 910- o
producing air pressure 1 alrdimecLc O OULC D C alnsing

enerator 46%)
Energy Quali@

; i Energy Quan@*

67
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TSV Utility Operation Guideline
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, Energy PerformaceParameter andEfcuency

Parameter in Utilities system
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Energy Performance 'luS“UU'dsummﬁ

1. Energy Regression

EE2007 = 75579 +10.8 Room +1953 Temp + 5519 Humid
+3206 day

YEDR
2. Uszansnnasasdsuainid (Chiller)

Specific Energy Consumption (SEC) = kW/Ton (A1)



¥ Room Temp & Humid

Ambient Wet bulb AHU chill water

temp.

Cooling water Refrigerant Refrigerant
Input temp. Condensing temp. Evaporator temp.

Input temp.

Chill water

Cooling water output temp.

Condensing output temp.




ey

COP Refrigeration System

1. aslusunsu Utility Ref.
2. \doninen 134a

3. gy a1 COP wirls argaumgiinnu Evaporator wifiu
5 9ANgalded wag Condenser WNAU 35 a9Falded

4. Ygnvimnuiy A1 COP wirls d1Udeu gaumnlisnu Condenser
WNAU 30 B9FwaLTE

5. Useansninszuu Wagulun %



Efficiency pa[ram@it@rr 'lu@a’ @Umjﬁw@ﬂmﬂ

® vipsdSuminia fAsPngannialuau lie1nd 24 aeALwARYE,
HNLIUNIZUIUN ST AYNANTLTUADY FaA1sINI

® AIRRUNNT M WVAINER FININNINTEUIUABINTT R 5 °F
®© egaungiiuLdu neu 11 AHU %38 FCU %38 Heat Exchanger as
Ni1MoenNATDINEAULEY LAY 2°F NnieTed

v
o

® qmmﬁuﬁ’wmmu Evaporator  innigampivnfuiinanlsiii 4

T1



Eff' iciency parameter °luS”UU1Jsummﬂ

® gamniitimeRs (Cooling Tower) foudiaTemantindy &
ningnmaiinszszden Usnameia Tl 6 °F

v

®© gm0l condensing  g4NINAANNHENTEUIEAIY
SoU(Cooling Water) lslifiu 6 F (11) 5o 18 F (81016)
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Energy Performance lussuudaame

1. Energy Regression

EE = 11893 + 0.2826 + 0.59 101 + 1.2 aawd

I=|

NI

2. UszAnSnmip3essnannie Specific Energy Consumption
(SEC) = kKW/L/S

NAUN LY paUsSuruaInFnsala
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Efficiency parameter $3UU8n81AH

2
U

1. ﬂ'f]mmmﬁummﬁé’ﬂqmdwﬁﬂszmumﬁé{aqmﬁ latAu 1 uns

2. 9MIIN1T3IV890INASALILAY 10%
3. 9T INIANUAALIATEY F9NT1 BINTA UBNYBIDABINALUN
T L 3 °C

4. 9R5INSLHUANUEIVBUATDIDADINA LULAN 10%
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= 1
aTANUTILAY

AN TN

ABULAULEN

ADULAULANIY

ol

T Flue gas (Heat loss)

Pressure Gauge

[ < Heaaer
———

Steam Drum @ Safety

Boiler (water tube OL Fire Tube) valve

(Radiation Loss) Fuel

<

Blow dawn Waaw (Force Draught Fan)

Air filter




Energy Performance 'luiuuulaﬁ

Energy Regression
WANIUAMUTOULPG(M)) = 1386109 + 2.01 wawdn(dlansy)
Useansnniasoawanlat

Boiler Efficiency = Ton steam output/energy input



9%
©

Efficiency parameter lu 'lu%@ww%@@ﬁ@fn

1. Usgansainnnswmnluig 11nn3n 95%

2. Adapnuslow qmdwﬁmzmu&fmmﬂmﬁu 1 U5
3. gunpifeiivdes gsniraamaiilet laiiiu 50 C

4. 9n31n15UARYSUI ADLLAULAN 11ANIT 80%

5. 8510150 Launay 80%

6. @mmwﬁwﬂaukl% ppm)ikagAmnInnlunialol
(<3500ppm)
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T

3TN TSV Energy

Sub-Process Ongna Energy Utiization ine and Product
Energy Quality Level P P t -
Z3B0-E3NB | |Overhead Productform 2380- rocess Farameter Utilization 7~ Energy & Resource
V3 OO .
T=132¢ Minimization Recovery
Full-Part-No Load
nergy Quality Level “ualTemp=217C 2380-E4 Stripper feed bottom exchange
-ncrease foed temp fram 120°C to 162°C .
. .
Matching . Ry
2380-H2AB Conve g0f2380H1 1. [2380-Vie : 1. 1. |Reboiler temp fram 2380
ne of 2380-H1 560 C -Tuincre!getemperature ufboﬁnmre;ﬁlerfmm?ﬂc Flue gas temp of 23 H2AB=230C
Rebailertemp from 2380

p of Flue gadfrom
3.2C

Hi=221C i

to230C &
/\ truﬁ of 2280\ 3 ’

Low pressure steam 2.8 ba Steam 2.5 barg 134.3-135°C 380-E11 (Fuel Gas Preparation Heater) . |Water condensate temp. 85-90°C [returm .
138°C - Using steam as heating medium in steam/air condensate back to 3rd party 48%, use as
- From MP stream let down preheater 2380-E11 0.5-0.6 thr boiler feed water in HP boiler 940-H1 8%

(=]

- From MP steam flash drum - To heat up air supply to reactor charge heater 2380-81 | ¥ |and use as boiler feed water in steam
(940-V4 and 200-v10) and stripper reboiler heater 2380-H2 fram 28-34*C to generator 46%)
§0°C
UNiFZ380EAT 11, [Elect 7 (vglue 379200V ¢ e =
{Product - Tran@ormer 2000 kKVA 2 units Using electric uct cogdenserfan's .
condenser) . motor 2380-EA1 Gw; Energy Quallty Level
: -380 volts 3 phases 50 Hz 296 (37x8) KW ’.
-To reduce temp. of of reactor effluent passedthr@gh
¢
Energy Transfer loss K¢ combine feed exchager 2380E210 475°C,  #,

Lot Sl 2ing compressed air to adjust position of coatea REETIIE € .
L idati o condiion at 2 bz nergy Quantity
oo Validation of Process Process Energy

R Parameter controller

Type Changing
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Thank you for your Attention

Dr.Paitoon Termsinvanich

Energenius Co.,ltd
www.energeniusth.com

Email: paitoontsv.eng@gmail.com
Tel.081-647-0229



