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EE&C Best practice in energy and chemical industry

EE&C Best Practice in Japan
for Petrochemical Industries in Singapore

15 October 2019, Singapore

EE&C Symposium held by EDB

ECCJ Hidetoshi Suzuki
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Energy Conservation Center Japan
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The Energy Conservation Center, Japan

ECC)
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ECCJ contributes to promotion and dissemination of energiaetficiency afic

domestically and internationally by enhancement of the Sensitivity to Y&
b‘*

energy conservation
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Japan is one of advanced country of energy savings

F Y
[ asvmm 'y 1

Erergy EMchrcy Faciltating Hubd
\ THE ENERGY CONSERVATION Eheeny |
Rl
FORALL ¢
_—_— A

CENTER, JAPAN
% T ALL EEF HLE




The Energy Conservation Center, Japan

Introduction

Through the Best Practice

EECJawards outstanding practices.
You can utilize these to improve your plants. .
We d | i ke to provide you hints
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NOXE Energy Saving by Pinch Technology
Energy Saving by utilization of LNG Cold Energy

Reduction of Steam Leakage from 100,000 Steam Traps

Energy Conservation by Additional Boiler Installation to Gas Turbine

Energy Conservation of Hydrogen Plant by Utilization of Petrochemical by-product Hydrogen
Energy Conservations by Surplus Steam Utilization

Energy Conservation for Liner Alkyl-benzene(LAB) Reaction optimization
Aromatic Plant Energy Conservation by Operating Supporting System
Energy Conservation of Hydrogen Plant by Reduction of Reformer Catalyst Deterioration

NONIOB Recovery of Unused Waste Heat and Energy Conservation by Energy Optimization
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Categorize

5 Key Issues

to realize energy conservation

a) Integration  (Heat /Material)

D) Asset Integrity

c) Digitalization

d) Reaction

e) Subsidy/Fund  (Governmental support)
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Analyzing 10 practices

10 practices categorize into 5 keys

a) Integration

b) Asset Integrity
c) Digitalization
d) Reaction

e) Subsidy
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a) Integration

Pinch Technology

Pinch technology has been widely utilized from 1980s

H req.

It is a way to find an idea

. Heat source
o f Integration °

LAY
\
b
! 1
\
’
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C req. Enthalpy

Heat sink

It cannot use only for
Heat integration but
also Materials one.

Temperature

v

Composite  Curve
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a) Integration

Targeting (Principles)

H min.

Heat source

T min Lom==>

Temperature
N -

T

D

2

28

>

=
Temperature

-

4

[
>

C min. Enthalpy C min. gnthalpy

Heat source: Streams to be cooled ldeal state: Vertical exchange
Heat sink: Streams to be hot
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a) Integration

Integration brings

AEffective use of energy
AHeat Exchanging more

AEffective use of waste
AWaste value up

AReduction in environmental load
AEnergy conservation , Minimize losses
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a) Integration

Japanese Traditional Integration
The bigger the better Iin its effectiveness

Japanese GClaakkdien: -Borrowed s«
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a) Integration

Integration range and effect
The bigger range challenge brings the bigger fruit.

~Iv) Over fence integration
Heat Medium

Heat Medium liInside facilitly

Process stream i) BEtween 2 plants

Process stream ) Inside a plant




NO.10 Recovery of Unused Waste Heat and Energy Conservation

by Energy Optimization

1) Inside a plant

Heat source temperature arrangement can be
realized significant heat exchange.

H req.

A ‘: A
o o
= Condensing _~ % :
© f it © NI LI
= / / Vaporizing » =
Q : Q
= Steam generation c
= C req. o
= 9 . =| . Creq.

Enthalpy Enthalpy

How to use this big Condense duty?
A: Column temperature up ! = Pressure up
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NO.10 Recovery of Unused Waste Heat and Energy Conservation
by Energy Optimization

Utilization of Waste Heat of Aromatic Distillation Tower
Air cooler Y Kettle HX / Using Xy tower O/H heat

Low temp. Waste Heat recovery of Para-Xylene production apparatus

3 Low temp. Waste Heat on OH condensing

Steam Generator 4 Low Press Steam Header

1500

1200
Adsorb
—|  Separation - » Para-Xylene
Section

Reduction of Boiler Fuel

Jomo uoljesedas JUSA|0S

] \
J

Installation of Steam Generator

About 20ton/h
K Low Press (0.2MPa) Steam: [€COVery

TAdsorbent
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NO.10 Recovery of Unused Waste Heat and Energy Conservation

by Energy Optimization
A12,300coe -klly savings

- > < I
|| /|
E 71120 7 200 § [=
O ke (]::D= C5- £ >Tol. 3 >
e o ® ” C9A
asoline S |, b, 12| H PXextract E
407 0 13 | 330 3 )
ton/h - | i Y
| — C10+
Hot oil

Mid STM header
l Condensate

Bottom temperatureup 1 MP steam z Hot oll
The relative volatility goes down
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a) Integration

i) Inside a facility

<Principles>
Right people, Right place
Right purity, Right user

H_‘_F o]
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Naphtha
Reformer

H2 90%

=

H2 98%+

Higher

H2 97% _
purity H2

purity

53;?226 SM plant ‘ Is required
100| PSA H2 supplier 100 H2 supplier
-
S 9 Plant A > % |
> ant > Plant A
£ 90— » £
O g5 H2 user O g5
20 Plant B Plant B
" Fuel . Quantity 80 [« Fuel ;
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NO.5 Energy Conservation of Hydrogen Plant by Utilization of Petrochemical
by-product Hydrogen

T
. co2 Hqu:ler
( export V7

—_—
97m0|°fu

export ] 99mol%

70mol%

|
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NO.5 Energy Conservation of Hydrogen Plant by Utilization of Petrochemical

by-product Hydrogen

mmm| High Operation Rate for H2 Plant Law Operation Rate for H2 Plant 1
=
* Export I Export
— 1 L. K -
Ei '-‘i w2 [ — | S
J ] H2 Plant ] |
- an 5 4=
H2 Plant N -{ = g 1N ﬂ
' d M’ purity — —
H2 Purity 3 N .
97% ., [ _)[ L™ ask% o
& o e b ._____I_____!
_reromtzpam OVEr SPEC. User classification
—5 By-Product H2 H|gh purlty H2 CIaSSIflcatlon
[ 2 Consumption Purity Relaxation
H2 Supply from Hydrogen Plant
H2 Gener}?';\ilonsi/rg1 H2 Plant Fuel Consgggt{(o&(iin H2 Plant
m - .
n Before 720 112.1 Energy Conservation Effect Savings
° After 580 91.7 Reduction of Energy, = 791,000 coe-klly
Coe : 6,732 KL Reduction
o .n -140 -20.4 ) — Refinery Energy Saving
. Reduction CO2 Emission Rate: 0.85%
i Average from 15t April to 6t July 2014
@ Average from 15t December to 6t March 2015
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a) Integration

Iv) Over fence
Extra low -level heat can be utilized for specific plants.

Deg. Potential
Theltowein&éheormore C
cnargy » Ba—— Chemical
% :E—_ plant
= \ -50 A’B’C
[b) - <
= Elec. Refrigeration 1301510
o N\ +<— Naphtha cracker
(¢b)] - 100 L < pa
— - -100 02 0 0
= LNG vaporizing
O > 150 ¢ NG vaporizing
W -100C  -50C 0C -16 0
- 200
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NO.2 Energy Saving by utilization of LNG Cold Energy

[ LNG Depo. K Over fen(;eM Chemical factory \
\
ﬂg- Gene|—| Expander
LNG
p Compress_ga
steam |
Vaporizor
Vaporizer <:® P
4 .....................................................
A 4
City Gas Flexible operation can be realized
Direct use of process stream
- T Tl



NO.2 Energy Saving by utilization of LNG Cold Energy

[ Gas Facility}

A13,000coe -kl/y savings
AGovernmental subsidy was
required

[ Cracker }
/‘&K[Chemical Facility}

H required

ﬁ

Heaat cink
I TGOUUOCAU JTTri1iT\vN

Enthalpy

»
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For Panel Discussion

More versatile system
Sea water cooling down

LNG Fuel
>

>[Vaporizer ]

To reduce
To reduce
sea water : cold energy
intake. Connecting == ¥ |discharge.
™ aPipeline F

~

_>[ LPG
Recovery)| pG
Propylene

Gasoline

Plant

E ResidueOil

| Erorgy EMck Fociltatng Hub
\ THE ENERGY CONSERVATION
\O CENTER, JAPAN

SeaWater Chita LNG
4 > PowerPlant

Reduced 40,000KI of

crude oil throughput.

k IncreaseRecovery Ratio
of LPGand Propylene

k IncreaseCrackability

k EnergyConservation

—-Projects for Stable Supply of Petroleum

Products °© leNG

B
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b) Asset Integrity

Three Major
- Fouling / Plugging

cause of troubles

- Mechanical trouble cause of aging
(Vibration/Leakage/erosion/corrosion)

Hu
Keeping
performance Aging
Should be one of the grate energy Mechanical

saving solution

Foulg
Plugging

\\\\\\\\\\\\\\



b) Asset Integrity

CROF (CRude Qil Fouling) PJ *1)

Pre-heat train fouling Is estimated to cost
around $1.2 billion per annum in the US alone.

$ 6 billion/y losses in the World ! !

Cleaning
brings big energy saving
(=loss recovery)

*1) Imperial College London
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b) Asset Integrity

Recognize Specific lifespan

Each equipment have different
age and MTBF.

Appropriate maintenance brings
High performance continuously.
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NO.3 Reduction of Steam Leakage from 100,000 Steam Traps

AManaged 100,000 traps
A18,000coe -kl/y savings
A46,000 t/y CO2 reduction

Reduction of Steam Leakage from 100,000 Steam Traps

Infrastructure Steam Demand In Muroran Refinery
Trap management FY2004 FY2005 FY2006 FY2008

Initial zero reset
(1st Year)

Best practice
cycle (2nd
year or later)

Enforcement Of Trap Maintenance

Energy Conservation Diagnosis by TLV

Self EC Activity

BPSTMs Best Practice of Steam Trap Management Translation of Boiler Evaporation
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