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= Two stage, open intercocler € Two stage, open intercooler. load at intermediate pressure

Cucle name: I [w Draw cycle
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E waparating temperature: |5.EIEI I"‘E ;I Condensing temperature: |35.|:I|:I |°E ;I
Superheat: ID. oo I K. ;I Subcoaling: IEI. oo I k. ;l
Dp evaporator: I':'-':”:I IBar ;I Dp condenzer: IU.DU IBar -
Dp suction line: ID.DD IBar ;l D liquid line: |I:|_|:||:| IBar =
Dp dizcharge line: ID.EIEI IBar LI
lzentropic efficiency [0-1]: W O lozs... I
Draw cycle Show info Copy cycle Fazte cycle Cancel Help

—LCycle creation—
Edit cycle
[+ Create new

—LCalculated:

Ge [kJAka)
151.325

G [k
170,504

7.83
W [k Akal
19.179




== = i
S - T A . | e
2= Bl TR o &
- = - -
—_ P — == - 5
2 £ (= RN T | e -
o | e -

ssRUAuAMNE AR oY
(Thermal Energy Quality Level)

=) [o]

Y o ah & & - & v
OWLWNQﬂJﬁQNquHULUu 10~C LLagquﬂﬂJaqﬁmqﬂrﬂﬂJLHUW']u

Y

Evaporator e 8°C (A1A11usinainnnu 2°C)
-

" Two gtage, cloged intercooler

Cycle input

S|

Cycle creatian

Select cyucle type:
t* One stage

" Two gtage, open intercooler ¢ Twao stage, open intercooler, load at intermediate preszure a

Cycle name: | v Draw cpcle [;

Walues:

Dp zuction line:

Draw cycle

Dp dizcharge line:

Shiow info

0.00 Bar -
0.00 Bar -

lzentropic efficiency [0-1]. |1.00 0 loss...

Copy cycle

Dp liquid line:

Calzulated:
Ewaporating temperature; | 8.00 - Condensing temperature; [35.00 - Qe [kl kal
Superheat: 0.a0 K. - Subcooling: 0.00 K. - 153.020
D'p evaporator: 0.00 Bar - Dp condenszer: 0.00 Bar - He [kl/kal

Cancel

0.00 Bar -
COP:
8.9

W [kl feg]
17.043

Help




What is TSV Energy Chart

Energy Residue
Process
Sources Energy

Energy Utilization




 — - ol - | I —— — | -
== e . = i
1= T e B — 14 ] . . 4 | 5 - ]
N2k i Egs e By N s, . 7 = Y i 4l & |
O e e W SR U8 ety SR s =t e 3! T E e
== M F——— A = e aee S, <% —_—
o | v e P i e W g =T
B . == : s i e T L S = —_——
— = o S R TIEET el o === =5 ==

nsumasululgusslevd (Energy Utilization)

® Wunisesurginnasnuusazsis drlulduselevuazls agnals
luwpaznszuIunIs

® Ndrfgyndsusazyiiaiinisiilualuaudliny nsEUIunIg
a3l wazAFUsNAIUANADINIS TS

® BNYIIFILUINNIVOITUAMAINVDINITHENNABIAIUANLTY
il



—— e s Sl T g Y LU — =t S

nsummasululdussluvd (Energy Utilization)

A28814 N1SUSUDINIA NSEUIUNISKARDINIT UINSIULLEUY

UIAIVANQUNATVBILIN 24°C ANUTUAURNS 50%  NTLUIUNITUY

wFalgwasenunluguainaisinaudu wesluilvalua
a Yy | & A a o

gD IuLTINgUNH -18°C



mﬁuﬂwmmuiul%ﬂﬁ%ﬂ%u W (Energy Utilization)

ADEUNAY | A2RE19AIBTUNIENTUINAIUIUTY
NILUIUNIT 5 | NUELIR
WA Uselowil waziauusnszuaunig

ARG i | Tl dunewes 11kw viyuniu

NeueEsiAdl 1450 soUsioudl 1ukan 30

W
asaanenuyu| i (lewdanulwihdunemes 11 kw vguniu
WRealaug NANFITLAN 2900 TOUADUIN AITUNUN

A15LANNLENANNAY 4 2l




mﬁuﬂwmmuiul%ﬂﬁ%ﬂ%u W (Energy Utilization)

Al9d19unas | Arag19A1asurgn1suanasaululy
AZUIUNIS 5 1 g RBINT)
WALIY Uszlgvy azaaundsnssuiunis
NaLposInsd T Tadulalasamas1eminuau 200 kPa
LUULNULAZ| Amusulalas
59U an
AU LIS Lwisin Heater Wi AuRuaamgiionalin 60

oC yndunatmas 15 kW &@5199%m51115
Iyave9e1n1@ 400 CFM Laziianluniseu

12 .




mﬁuﬂwmmuiul%ﬂﬁ%ﬂ%u W (Energy Utilization)

Al9d19unas | Arag19A1asurgn1suanasaululy
ASZUIUNIS 5 1 g RBINT)
WALIY Uszlgvy wazAtUsnssuIunig
wsamaniUdeu|  diseu  [ihSeuamugll 90°C Tianuseunu
ANUSOU a415LA% 65°C
iwsotkanasy | dndudniagy [ddudnsagy gaumnll 300°C Wiugumgd
ANUSOU TaduSaududItuUAY 910 35°C 1Ju

250°C




ﬂUﬂNﬁ"lWﬂﬁ\N']ﬂd']ﬂﬂ Wlﬁﬂﬂ'lﬂﬂﬁ“\l']ﬂﬂ'ﬁ
(Residue Energy)

® Walmsumasnululdusslevduad Tuuastinvasunaindanny e1adl
WAIUAIUUFDIINATLUIUNIT UALLATRIINT HANAID1T NI
A

® FATULIINDILAAIAITEAUAMNINNAINUAIUNVFDIINNTEUIUAT LU
nslanasnuledt >> “Apwauan” >> aungil 95°C

® nszvaunislunisevdusiuudifeinimdsainniswlud fouvgd
Uans 300°C




N1SWAIUT TSV Energy Chart

SUAINNITUANINTEUIUNITHENA 19 VadbssulusUiuuves

Manufacturing Process

2380-V3 STRIPPER OVERVIEW

—

<

| = —| 2380-E3A/

-

2380-V3
PI15

=

o

|20V )
a 2380-E9
EER

R

(=] 20457Kss
[=]panep ovnad

A AUT
2380-V4 ! :

_Z.W_QELQE

T 2380-E4
STRIPPER ARV T118
BTM

e L
h

% Design Col Feed(V3)
<5 ]
| 111

A /
A



ATSWAIYT TSV Energy Chart

Original Process Input I Process Machine and Product
Sub-Process Energy Quality Level Energy Quality Level Energy Utlization Residual Energy Temperature
2380-E3AB Overhead Product form 2380- Actual Temp=132C 2380-E3AB Outlet temp of overhead product=102 C Feedtemp=120C
V3 -Increase feed temp form 48.9 Cto 120 C
T=132C
2380-E4 Bottom Product form 2380-V3 Actual Temp =217 C 2380-E4 Stripper feed bottom exchanger Ouflet temp of bottom product=152 C Feedtemp=163C
T=217C -Increase feed temp from 120°C to 163°C
2380-H2AB |1 |Fuel Gas Convection Zone of 2380 H1 . |2380-V3 . |Flue gastemp of 2380-H2AB=266.8 C {1, |Reboilertemp from 2380-
Convection zone of 2380-H1 he0C -Toincrease temperature of bottom reboiler fram 217 C Flue gas temp of 2380-H1=2435C H2AB=230C

t0230C
- To control R/F of 2380-V3 at 0.38

After Air preheater, Temp of Flue gas from
2380-H2AB and 2380-H1=1782C

Reboiler temp from 2380-
H1=221C

Low pressure steam 2.3 barg
138°C

- From MP stream let down

- From MP steam flash drum

Steam 2.5 barg 134.8-135°C

. |2380-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

. |Water condensate temp. 85-80°C {return

condensate back to 3rd party 43%, use as
Doiler feed waterin HP boiler 940-H1 6%
and use as boiler feed water in steam

(940-V4 and 200-V10) and stripper reboiler heater 2380-H2 from 29-34°C to 85-)  |generator 46%)
a0°c
Unit'2380-EA1 [1. |Electricity . |Voltage 379-380V . - -
{Product - Transformer 2000 kKVA 2 units - Using electric power to drive product condenser fan's
condenser) 381-385V motor 2380-EA1

- Transformer 15000 kYA 2
units and 3000 kVA 1 unit 6780-
GEOD YV

-380vaolts 3 phases 50 Hz 296 (37x8) kW
-To reduce temp. of of reactor effluent passed through
combine feed exchager 2380-E2 to 47-53°C,

. |Air compressor

450 kW 2 units
(910-C1A and 910-C1C),
producing air pressure 7.3 barg

. |Compressed air pressure 2

barg (using regulator to reduce
compressed air pressure from
f.9 barg to 2 barg)

. |Using compreszed air to adjust position of contral

valves operation condition at 2 barg

. |Compressed air released to ambient
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Unit 2380 Tatoray Process
Original Process Input Process Machine and Product
S“h Process Energy Quajty Level Energy Quality Level Energy Utlization Residual Energy _

emperature
238{} EJAIB Overhead Prod Actual Temp=132C 2380-E3AB it te rha; V
V3 Inc:rea-s.efeedte )
T=132C

5 B0 Hz 296 (37x8) kW
f of reactor effluent passed through
ager 2380-E2 to 47-

I air to adjust position of contral
condition at 2 barg
3 compressed air pressure from
producing air pre 2 7.3 barg| |6.9 bargto 2 barg)
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h

Qriginal Process In I Process ct
Sub-Process ‘ . Energy Utilization .
Energy Quality Level Energy Residual E nergy & Resource
2380-E3AB (verhe farm 2380- Actual TefS 2 de)el= Paras aote
atlC Recovery
adlio
H )
7ef CNErSY Qual'ty Level | Temp = aed hotto - O = product= 15 Feedbmp=163C
. -Mcreasedeed temp from 120°
Matching .
3
2380-H oneeglion Zone of 2380 H1  [1.]2380V3 o ' 1, [Flue gas temp of 2380-H2A/B #2668 1, Rebuilertempfmmmaﬂ\
560C —Tumcreasetehgerature ofbotlnmrebmlerhm.?ﬂc Flue gastemp of 2380-H1 = ZH35C H2AB=230C
t0230C After Air preheater, Temp o gas fom | [Reboiler temp from 2380-
-T0 cnnrulRFmﬂD V3 at0.38 2380- . C H1=221C
\S¥

ow pressure steam 2.8 barg
138°C
- From MP stream let down
- From MP steam flash drum
\ (940-V4 and 200-v10)

Steam 2.5 barg 134 8-135°C

0-E11 {Fuel Gas Preparation Heater)
- lUsing 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
and stripper reboiler heater 2380-H2 fram 29-34°C to 8
°C

.| 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 waterin steam
nerator 46%)

Unit'2380-EA1 1.
{Product
condenser

Electrici 1.
- Transformeg2000 kKVA 2 units

tage 379-390'V

p—

Energy Transfer loss ¢

(910-C1A and 910-C1
producing air pressur

0
.' -380volts 3 phases RO HZ 296 (3TxB) KW @

& Jsing electric power to drive prndud’denserfan 5
4|mator 2380-EA1

-To reduce temp. of of reactor effluent passed thraugh
combine feed exchager 2380-E2 to 47-53°C,

ressed air to adjust pogit
condition at

1 ﬂs\ 1

nergy Quality Level

Process Energy '

Type Changing
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> Microsoft Excel - 5. Appendix 3 Energyl aout
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™ Microsoft Excel - water circuit
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Sub-Process -:)ngm;l

nergy Quality Level
Matching

Actual Temp =217 C

Utilization
Full-Part-No Load

nergy & Resource

Recovery

SU-4 Siripper feed hottom exchand®

p of bottom product =

c

-Increase E‘ed temp from 120°C to 163°C R
. )
Y 4
23B0-H2AB 1 |FuelG Convection 20 JB0HT [1.[2380-V3 e : 1. [Flue gas temp of 2380-H2408 = 266.8 C /' [1. |Rebailer temp from 2380
Convecpn zone of 2330-H1 h60C -Tuincreaseteﬁperatureufbonnmrebuilerfwm.?ﬂc Flue gas temp of 238058/~ 2435 C H2AB=230C
t0230C ) : After Air preheater, Te Flue gas fro Rebailer temp fram 2380
control RIF o 238 and 2380-H1= C 1=221C
V.

Low pressure steam 2.8 barg
138°C

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

Steam 2.5 barg 134.8-135°C

80-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-H
and stripper reboiler heater 2380-H2 from 29-34°C to 85

generator 46%)

. |Water condensate temp. 85-80°C {return
condensate backto 3rd party 48%, use as
boiler feed water in HP boiler 340-H1 6%
and use as boiler feed water in steam

Unit'2380-EA1 [1.
{Product
condenser) L

Energy Transfer loss )

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

L ]

mator 2380-EA1

Parameter controller

-380volts 3 phases 50 Hz 296 (37x8) kW

L 4
*

Process Energy

Type Changing

Energy Quality Level

N( Energy Quan@
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