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Prominence of STHE

1. Temperature-Cross

> Typical application: hydro-processing  [1zuiz
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Main Characteristics «
of STHE

1.Temperature-Cross
-Single vs multiple-shell

r TC T°C °C, T°C
Shell & tubes ZPIE technology
Unit 3
Ho-co=0 |370 HI-CO =5-10°C _|370
Unit 2
HO-CO=0 =7 .3 4360 360
Unit 1 ]
HO-CO=0 __‘fz_ 1 unit
1
200le~"_1_ v 200
190 190
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Large temp. range and small temp. approach
Welded Plate-and-shell Hex

» Refiners see this as a major step forward in plant safety and
environmental performance for new units and revamps alike. HDS

flue gas emissions of SOX and NOX are also reduced because charge
heater duty is lower—or even zero—with Alfa Laval Packinox technology.

» Motivated by cheaper, cleaner, safer operation than offered by other
designs, refiners now more than ever find Alfa Laval Packinox heat
exchangers an efficient way to optimize their hydrotreaters.

*The gap between plates varies from 2.5 to 6 mm

*Ensure the rate of temperature increase or decrease is 50°C/h +

5°C/h.

/

i 8 B R E0.63 Tmm »
BEERAD L BESE




g f A
L R L4R7 B3 R 712
% 1B 1 Or i3 i4F 35 18 iR 1 AF
2. WATI AL
3. ®73 ¥ # datasheet:

zigdiv R R4 SE
4 LERER R4 ~HEFR
0. WP RH A BN
6. FEX ETE RS

17

Main Characteristics «<

of STHE

High energy efficiency

» Close temperature approach of

2°C(HAT)

> Low pressure drop of 0.02kg/cm?

> Large heat transfer area per unit
volume

TCy

Shell & tubes
Unit 3

Compact design i, B

» Large-scalization of each STHE
(Exceeds 30,000 m2)

» 1 STHE replaces several S&T in
series / parallel

» Plot plan saving, easy piping

ZPIE technology

HI-CO = 5-10°C 1370

360
1 unit
200

190|
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Design & Manufacturing &
Capability

Max. design temp: 610 °C
Min. design temp: -196 °C

Max. diameter: 5,200 mm

Max. design pressure: 260 kg/cm?
Max. exchange area: 30,000 m2
Materials: CS - 304(L) ~ 321~ 316(L),

1Cr-0.5Mo, 1.25Cr-0.5Mo, 2.25Cr-
™Mo, 2205,825, SMO254, Ti...




Application Fields -

Refining / Petrochemical Other fields

® Hydro-cracking ® Overhead condenser ® Water treatment
® Hydro-treating ® Polyprorylene ® Natural gas
® Reforming ® Olefin catalytic cracking ~ ® Pharmaceutical industries
® Alkylation ® Air separtion Unit ® Power plant
® [somerization ® Ethylene ® Ship/offshore platform
® Crude distillation unit ® Methanizer
® Propane dehydrogenation :
(PDH) ® Rectisol
27
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Application of STHE-

Hydro-Processing Unit

-3.0MTA Diesel Hydrocracking Unit,Dalian,China

02031-F-1101
1" STAGE
REACTOR FEED HEATER

h—

A

02031-R-1101
1#STAGE
HOT/HCK REACTOR

02057-E-1101 ABIC/DVEF

02031-E-1101 GHAN KL

Lower Capex
Lower AP ()

Less covering area
Easy piping

Easy maintenance

F ‘ ] « Compressor energy
- == consumption reduced by 15%
- T « Feeding pump energy
Fe . - consumption reduced by 7%
Tag Quantity AP Tag Quantity AP
E-T101A-L 12 12kg/cm? E-1101 1 4kg/cm?

+ AP: Total pressure drop of both shell and tube sides.
+ No change in heat duty and feed capacity.
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References in
Hydro-Processing Units

: . : RAED
U e

RF 7R Client EAITRFR Unit Started
PEAGEEKED AT 15000/ FNaRExRE 2 2007-03
SINOPEC ZRCC 1.5 MTA HCK
PEARIBEAEAAE 10075 / SR cEE T2 3 2011-05
Petrochina Liaoyang 1.0 MTA HCK Revamping
PEACEEKED AT 30075 / L HMEEHRIERE 1 2011-06
SINOPEC ZRCC 3.0 MTA Diesel Hydrorefining Unit
PEALETMNAAT 2005 / L MINS R B 3 2012-04
SINOPEC Guangzhou 2.0 MTA Diesel Hydro-upgrading Unit
PEACILREUI AT 260731 / FLHMEEHIERE 1 2013-09
SINOPEC Yanshan 2.6 MTA Diesel Hydrorefining Unit

o~ = 4010 / FMSRHFHBEEE
BiRIEHT HERNBIRAE ! O -
Panjin Northern Asphalt Co., Ltd. 400 KTA Hydrogenation Tail Oil somerization 3 2014-01

and De-wax Unit

PEAHREAEAT 150750 / FERMmaztEE 4 2014-11
PETROCHINA Jinxi 1.5 MTA VGO HCK Unit
TRPERIEARAT 26051 / FME R FRRE 6 2015-07
Zhongjing Petrochemical, Ningbo 2.6 MTA hydro-upgrading Unit
PEAERNDATKED AT 20075 / LS HMERE ] 2014-07

SINOPEC Tianjin

2.0 MTA Diesel Hydrotreating Unit
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References in
Hydro-Processing Units

P &R Client

UTrERBAMEIRNBRAT

Liaoning HuajinTongda Chemical Co., Ltd.

P EAHEMNAIED AT
PETROCHINA Jinzhou

PEARHETREAMAEARAS
CNOOC Daxie

PERTRAEAIEERAT
CNOOC Daxie

PEALEEES AT
SINOPEC Jinling

PEOHESEARTAERAT
PETROCHINA Urumchi

PEAHEETTREAT
PETROCHINA Yumen

BB AHEEMNKED A
CNOOC Huizhou

PEACEEHKIEN AT
SINOPEC ZRCC

EBITHR Unit

OB RIS EH SUE
Ethylene Feedstock Project Hydrorefining
Revamping

2805 / LS HME U FREE

2.8 MTA Diesel Hydro-upgrading Unit

21050 / FRHNEMIBEE

2.1 MTA Feed Hydrotreating Unit

20050 / FE T\ ARRINS R E

2.0 MTA Industrial Fuel Oil Hydro-upgrading
Unit

300750 / FESHMERE

3.0 MTA Diesel Hydrotreating Unit

18051 / FESHME R E
1.8 MTA Diesel Hydro-upgrading Unit

700 / FEAMINSEHIRE
700 KTA Diesel Hydrorefining Unit

3405 / FEMMERE
3.4 MTA Diesel Hydrotreating Unit

3005ME / FEEMEEE
3.0 MTA Diesel Hydrotreating Unit

HE (8)

Qty. (pcs)

2

««

RAED
Started

2014-10

2015-01

2016-05
2016-05
2015-02
2016-08
2014-10
2017-09

2017-03
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References in
Hydro—Processing Units

P &R Client

PEAHIRE AN
PETROCHINA Jinxi

SWNS|
PEALRIED AT
SINOPEC Changling

WARRSMEFZBRAE
Shandong Tianhong Chemical Co., Ltd.

JIiEEBE L ARAT
Hebei Xinhai Chemical Co., Ltd.

ERNAE (RE ) KIEBRAE)

Hengli Petrochemical ( Dalian) refinery Co., Ltd.

BARIE (X&) KIEBARAT
Hengli Petrochemical (Dalian) refinery Co., Ltd.

BAAIE (K& ) HKIEBRAT
Hengli Petrochemical ( Dalian) refinery Co., Ltd.

BT RRER N ARAT
Henghe Materials Technology Co., Ltd.

1B ( X3k ) BARAT)
HENGY!I INDUSTRIES SDN BHD

Fii

1005 I/ FF A Sm M E Rl
1.0 MTA Gasoline Diesel Hydroreﬁnmg Unit

100751 / FE(ESRMMERIERE
1.0 MTA FCC diesel Hydrotreating Unit

15080 / FINERERE
1.5 MTA HCK Unit

12080 / MR MESRE
1.2 MTA Aviation Kerosene Hydrotreating Unit

60073 / FESmME R E%
6.0 MTA Diesel Hydrocracklng Unit

383.500% / FEIEE M (HCK2A) MEREEE
3.835 MTA Straight-run
VGO (HCK2A) Hydrocracking Unit

6030 / 38 i S i 48 %
600 KTA Lube Oil Isomerization De-waxing Unit

5.5 / FE/bEMAsT
55 KTA hydrogenated Modified Resin

13050 / EERMEEHERE
1.3 MTA Kerosene hydrotreainting unit

««

RAED
Started

2016-11

2017-07

2017-09

017X A
Delivered in
2017
IEfERiE
Under
construction
IEfERliE
Under
construction
IEfEHIE
Under
construction
2017 R A
Delivered in
2017
IETERIE
Under
construction
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References in
Hydro—Processing Units

REMIBAEBARAS
Dongying Yatong Petrochemical Co., Ltd.

BNt A HIETARAT
Hainan Handi Sunshine Petrochemical Co., Ltd.

BRI AT BRAS
Hainan Handi Sunshine Petrochemical Co., Ltd.

BRIt AR L ARAS
Hainan Handi Sunshine Petrochemical Co., Ltd.

BRI RN BIRAT
Henghe Materials Technology Co., Ltd.

BEREWETARAT
Panjing Haoye chemical Co., Ltd.

AT AEETBRAT
Zhejiang Petroleum&Chemical Co,, Ltd.

TR ETERARRAS
Hebei Xinhai Chemical Group Co., Ltd.

PR (TR BIEBRAS
Sino-Kuwait Guangdong petrochemical Co., Ltd.

2005 / FNEER b
2.0 MTA HCK unit

605 / FREINSTNAEEE (1)
600KTA Feedstock Hydrotreating Unit

4050% / FIRBIFAERE (1)
400KTA Feedstock Hydrotreating Unit

4000 / FeEFMEE-HFTIETIRE
400 KTA Isodewaxing hydrotreating unit

550 / FE e EMIETE
55 KTA hydrogenated Modified Resin

160750 / EMEREEE
1.6 MTA HCK unit

14080t / FEHREINSEHIRE
1.4 MTA Kerosene Hydrorefining Unit

14050 / FLSHMa i FERE
1.4 MTA Diesel Hydro-upgrading Unit

20070 / FINER(ERE
2.0 MTAS HCK Unit

HE (&

Qty. (pc

4

)
)

««

KRAEND

Started
2017 ER A
Delivered in
2017
IEfERliE
Under
construction
IEfERliE
Under
construction
IFfEflE
Under
constructing
20173
Delivered in
2017
IEfERiE
Under
construction
IETEHIE
Under
construction
IEfEHliE
Under
construction
IETERiE
Under
constructing
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References in
Hydro-Processing Units

Up to December 31, 2018

» 129 references in hydro-processing units.
» 6/ put into operation.

» 90300 days cumulative operating.

> 11 years of smooth operation in the first hydrocracking unit.
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Applications of STHE - Aromatics

and Reforming Units
-1.0 MTA CCR, Shanghai ,China (2012)

Reforming unit
combined feed exchanger (E-201)

\/\/elded Plate HE

Spiral Tubes HE
| Started in Dec. 2012 |

««
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Applications of STHE -

Formosa Chemicals & Fibre Corp, Taiwan (2017)

Summary for the combined feed exchanger revamping project —
Replacement of Packinox by STHE

2.2 MTA Reforming 2.5 MTA Disproportionation

Equip. no. 3E221 3E612
Before After Before After
Packinox . Packinox .
Spiral tube Spiral tube
Type welded plate- welded plate-
and-shell (STHE) and-shell (STHE)
. 42 (design) 35 (design)
Hot temp. approach (°C) 70 25 imcel) 54 23 (actual)
Pressure drop (kg/cm?) 196 0.61 1.86 04
STHE size (m) 3.6IPx 18.151 3.5Dx 22.0H
Approx. wt. (T) 180 260
Us$ 2.15M 2.91M
Energy saving
106 kcal/h 9.0 12.7
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Applications of STHE -

Formosa Chemicals & Fibre Corp, Taiwan (2017)

The wound spiral bundle is in progress

32




Applications of STHE -

Formosa Chemicals & Fibre Corp, Taiwan (2017)

The STHE delivered to client’ s plant

e
=

—
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References in Aromatics «
and Reforming Units

P o % Y IE] W / s
FF&#R Client S5 Unit Start New-built / Revamp

LT EREMD AT S505ME / FEELLERE 5009-12 i

Huajiang refinery, Liaoning 0.5 MTA CCR New-built
POERED AT 550 / FHEEE 2011-07 BmoE
Sinopec Tianjing 0.55 MTA Aromatic unit Replace S&T HE
PRIERED AT 80Nt / FEERE 2012-10 Bmoe
Sinopec Tianjing 0.8 MTA CCR Replace S&T HE
PRIERED AT 737N/ FEERE 2012-10 B@moE
Sinopec Tianjing 0.73 MTA Disproportionation Replace S&T HE
st (ol b= 2 s NS 100750 / GFo#IELEREE 5012-12 Bt
Sinopec Shanghai 2# 1.0 MTA CCR Replace PWHE
BEKSARELIARAS ;

. - ) 3075 / FEEEE Bt
Etglaert(Fjeﬁnlng& Petrochemical 0.3 MTA Reforming 2013-07 Replace PWHE
P AEEBKED AT 1005/ FESEREE 5014-12 Bt
Sinopec ZRCC 1.0 MTA CCR Replace PWHE
P aEEBHKED A 12550 / FIRERE 5014-12 iR
Sinopec ZRCC 1.25 MTA Disproportionation Replace PWHE
=y INT
T anical 36075 / FRINAEH 2015-07 A2
Ni g ! 3.6 MTA Pre- Hydotreating New-built

ingbo
PERATRABAIEARAS 1505 / FEEEE 5016-05 ik
CNOOC Daxie 1.5 MTA CCR New-built

34




References in Aromatics «

and Reforming Units

PELRGERRASIEMORT 1808 / FEEEERE i

i / s

"
AP Z#R Client New-built / Revamp

CNOOC Huizhou 18 MTA CCR 201706 New-built
BRI SRR ARAS #2000 / FERRE 2015-10 i
Panjin North Asphalt Fuel Co., Ltd. 1# 1.2 MTA CCR New-built
PEHES (=) AIEARAT 10050% / FESEREE 2016-12 W
CNOOC Taizhou 1.0 MTA CCR New-built
PEALELEEN AT 10050 / F3#ELERELE 2015-09 Bt
Sinopec Shanghai 3#1.0 MTA CCR Replace PWHE
PEALIEHREAT 803N / FELBEKE 2016-01 Bt
Sinopec Beihai 0.8 MTA CCR Replace PWHE
PEALEXES AT 15000 / FESSEEEE  2016FRM Eiiges
Sinopec Maoming 1.5 MTA CCR Delivered in 2016 New-built
BERSOREIARAT

168Nt /| FIESEERE Bt
Fujian Refining & Petrochemical 168 MTA CCR 2017-05 Replace PWHE
Co., Ltd.
PEABRAA(EAT 80Nt / FEERE 501611 Bt
Petro China Jingxi 0.8 MTA CCR Replace PWHE
WERBBEAHIEIARAS

14000 / FESEREE Eiiged
Shangdong Wantong 14 MTA CCR 2016-12 New-built

Petrochemical Co., Ltd.
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References in Aromatics
and Reforming Units

: = . = E 2 / BGE
o T
FFP &R Client BITEZR Unit Start New-built / Revamp
FEAEHTIN AT 60 / FREEEXE 2016-07 Bt
Sinopec Jingmen 0.6 MTA CCR Replace PWHE
LR BEEABRAS .
’ 40/ ) FEEKE 2016F K52 biige
2handang Haihua Group 0.4 MTA Reforming (2) Delivered in 2016 New-built
PEAEETHAN RS 300 ) FEERE 2016-09 Bmoe
Sinopec Yuemen 0.3 MTA Reforming (2) Replace S&T HE
PEAET NI AT 400 / FEERE 2016-08 BRI
Sinopec Guangzhou 0.4 MTA Reforming Replace PWHE
WARBERCIARAS  3gpy ) rrmanes A BR5IE

Shandong Chambroad

Petrochemicals Co, Ltd. 0.3 MTA CCR Under construction Replace S&T HE

PEAHEIEALEAAE 14000 / FESEREE 2017 R AT g =2

Petro China Liaoyang 1.4 MTA CCR Delivered in 2017 New-built

e INT]

;Dﬁomn%i/?t(;i[fnﬁﬁlcﬁe?nica\ 80T / FESEERE ekl #ise

Co, gL{d 9 0.8 MTA CCR Under construction New-built

PEAEEES AT 80N / FESERRE 2017 ER AT B

Sinopec Jingling 0.8 MTA CCR Delivered in 2017 Replace PWHE
9 WG 6 MTACCR Suspended New-built

Petrochemicals Co., Ltd.

««
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References in Aromatics
and Reforming Units

P &R Client

1B ( 3X3% ) BARAT
HENGY!I INDUSTRIES SDN BHD

2Rt SRR ARAS
Panjin North Asphalt Fuel
Co. Ltd

EITARR Unit
330750/ FESBRRE

BELRAERNBIRAT
Formosa Chemicals & Fibre
Corp. (Taiwan)

««

% AN IE M2/ BiE
Start New-built / Revamp

TRBEMEBRAE
Wudi Xin Yue fuel Chemical
Co,, Ltd.

TRPEAIEBERAT
Zhongjing Petrochemical,
Ningbo

1BNAIE (K& ) HEBRAT
Hengli Petrochemical (Dalian)
refinery Co., Ltd.

3.3 MTA CCR

53050 / ERMEERE IETEHIiS g

5.3 MTA Isomerization Under construction New-built
270750 / FIX(bEE

2.7 MTA Disproportionation

2# 12071 / FEEKE iR

2# 1.2 MTA CCR AT New-built
220170% / & 5

2.2 MTA CCR 2017-05 BiiRin
25030 / FEIFERE Replace PWHE
2.5 MTA Disproportionation

40508 / Ei&?é%ﬁ%%

1.4 MTA CCR IFTEfliE i
14050 / EMNERE Under construction New-built
1.4 MTA Pre-Hydotreating

32000 | FIELEEEE

3.2 MTA CCR(2)

3205 / FI(EEE 2017-10 Biiin
3.2 MTA Disproportionation Replace PWHE
72050 / FRMEEE

7.2 MTA Isomerization (2)

3200 /| FESERERE

3.2 MTA CCR (6) IFfERliE e
3300 / FEIF(ERE Under construction New-built

3.3 MTA Disproportionation (2)
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References in Aromatics
and Reforming Units

P &% Client

IHAFBAIEARAT
Jianshu Xinhai Petrochemical
Co., Ltd.

2IREWETARAT

PEALERFBCIARAT
Sinopec Hainan

PEAEZKRD AT
Sinopec Anging

1B (X3 ) BRAT
HENGY!I INDUSTRIES SDN BHD

WRFENEFAIEARAT
Shandong Shouguang Ruging
Petrochemical Co., Ltd.

PEALEREBELIARAT
Sinopec Hainan

BB AHBEE LB RAT
Hongxing Xinneng Chemical
Co., Ltd., Luoyang

EBITHR Unit

10050 / FIESEERE
1.0 MTA CCR

1208 / £ RINEELEEREE
Panjing Haoye chemical Co., Ltd.g

1.2 MTA CCR (2)

44RNE ) FESERERE
1.44 MTA CCR

1005 / FE(EEERE
1.0 MTA CCR

15080 / FFFREKERE (TN

=

=)
1.5 MTA Aromatics complex
(Pre-Hydotreating)

10058 / FBERE
1.0 MTA CCR (2)

46050 / FRMEERE

MTA Isomerization

10058 / FESEEEE
1.0 MTA CCR (2)

% AN

Start
IEfEHiE

Under construction

2017 FR AT
Delivered in 2017

2017 R A
Delivered in 2017

EfERE

Under construction

IETEHIiE
Under construction

IEfEHIliE
Under construction

EFERES

Under construction

IF1EHIiS
Under construction

««

i / s
New-built / Revamp

Fiig=
New-built

e
New-built

Bt
Replace PWHE

Bt
Replace PWHE

Fiig
New-built

s

New-built

g
New-built

iR
New-built
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References in Aromatics «
and Reforming Units

Up to December 31, 2018

» 90 references in Reforming /
Aromatic.

» 42 put into operation.

» 36,500 days cumulative
operating.

" HZEEE New-built plant
" X &R Replace WPHE
" X &5IE Replace S&T HE

39
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Who Are We? “

- /PJE & Lee-Kuo

Zhenhai Petrochemical Jianan Engineering Co., Ltd.

»It was the wholly-owned subsidiaries of SINOPEC ZRCC
»In Nov. 2008, the company was spun off from ZRCC,
changed to a stock holding company.

SINOPEC ZRCC

* Crude Oil Processing Capacity: 23M MTA
* Ethylene Production: TM MTA

Refining Olefin Chemical Storage and

Department ransportation
Department Department p Department

41

Who Are We? “

- /PJE & Lee-Kuo

ZPJE" s outstanding statistics

30 years experiences in STHE manufacturing
800 STHEs designed and manufactured.
30,000,000 RMB per year in R&D.

40 technical experts in STHE R&D.

20 years of average working experience of technicians

42




Selection the Type of HEx — A

Dilemma?

Cost
> Initial cost
> Life cycle cost

Space
» Vertical / horizontal

Operation
Maintenance
» Cleaning

> Repair

References’ list

44




Summary

Adopt spiral tubes

heat exchanger, it can

> Improve energy efficiency

» Enhance reliability

> Minimize fouling

» Optimize process operation

> Facilitate convenient
maintenance

STHE — an equipment worth
spreading and you deserve
an Inherently Safer Plant
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Contact Information

Taiwan Company:
> LeeKuo Engineering Co., Ltd.

Cooperation Company:
» Zhenhai Petrochemical
Jianan Engineering Co., Ltd.

Contact Person:

» Meng-Fen Wu
Vice President In Sales
+886-7-623-5677 #2222
+886-928399537
flonwu@leekuo.com.tw
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Thank Youl!

€« leeKuo




