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Equip global pharmaceutical manufacturing industry with intelligent wings.
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Truking Watertown Pharmaceutical Equipment Co., LTD., a wholly-owned subsidiary of Truking Technology Limited, was founded in 1993. It is the
leading R&D and manufacturing base of pharmaceutical water system (preparation, storage and distribution), liquid preparation system, stainless
steel pressure vessel, sewage treatment, evaporation, crystallization and heat exchanger in Asia. With more than 1300 employees and 2 billion yuan
of assets, the company serves more than 1000 pharmaceutical enterprises around the world.

Truking Watertown is located in Jiutai Economic Development Zone, Changchun. It is a member of China Pharmaceutical Equipment Industry Asso-
ciation, China Pharmaceutical Equipment Engineering Association and China Membrane Industry Association. It has been rated as a national
high-tech enterprise, Provincial Specialized and Sophisticated Enterprise, Provincial Enterprise Technology Center. It has been honored as provincial inno-
vative technology Enterprise, Changchun Top 100 Private Enterprise, and Changchun Small Giant Technology Enterprise. Truking Watertown has
Chinese special equipment Class D (Class I, Class Il and Class Il below 10MPa) pressure vessel design and manufacturing license, Pressure pipeline
(GC2) installation license, construction mechanical and electrical installation engineering contracting Class II, environmental engineering contracting
Class II, environmental engineering design special (water pollution control engineering) Class B, ASME(U) steel seal design and design manufacturing
qualification, EU CE(PED, MD) certification qualification. Truking Watertown has applied for 320 patents, 180 patents of which have been authorized until
April 2023, and one PCT international patent application. Products have been exported to the United States, Italy, Belgium, Greece, Turkey, Russia,
South Korea, Thailand, Vietnam, Indonesia, India, Egypt, Saudi Arabia, Morocco, Peru and other 30 countries and regions, the international market
share is rapidly increasing year by year.

Truking Watertown has an experienced R&D technical team, covering engineering design, project management, testing and commissioning, validation
and consulting services. Together with Truking Technology, Germany ROMACO Group and Sichuan Pharmaceutical Design Institute, the company
jointly undertakes EPCM general contract services for pharmaceutical enterprises, providing engineering process optimization and product lifecycle
management and services for pharmaceutical enterprises.

In 2021, Truking Watertown pharmaceutical equipment Intelligent Manufacturing Industrial Park project started, located in Jiutai Economic and Tech-
nological Development Zone of Changchun Medicine Industrial Park. The new plant occupies 361,117 square meters. It is planned to complete the
overall constructionin three phases within 5 years. After the completion of the construction, Truking Watertown R&D Center building, intelligent
workshop, employee apartment and business reception center and other modern intelligent supporting utilities will be used. The first phase of the
project covers a construction area of 60,000 square meters and is expected to be put into operation in July 2023. As base of Truking Watertown with
an annual output of 5,000 sets, pharmaceutical equipment intelligent manufacturing Industrial Park will greatly improve the enterprise's production
capacity after the completion of the project, which will further promote the realization of the strategic objectives of the enterprise.

We insist on the core value of being respected person, making respected product and running respected enterprise and adhere to the philosophy to be the
unique or to be the first and promote the spirit of Because of persistence, we are superexcellent to make Truking Watertown be one of the leading pharmaceuti-
cal water system enterprises all over the world.

01 TRUKING



RURTHE G SR
Green Energy -

Technology Iteration
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Grow-up Together

" HEEARSS
"o Sustainable Service
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Our vapor compression stills serve in dozens of pharmacies in China now, providing reliable high quality of WFI and win high praises from the

customer. And comparing to the VCS abroad Our VCS run much more stably with our full training instruction and timely after-sale service and the
system can realize the energy consumption analysis in real time.
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MEZEIEIKA /| Vapor Compression Water Still

MVR 5 AREe;F MVR Technology Origin
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VIR AFHIERIT . BRI MVR ZARBE 2N A
FHI. BI. B §IZ4. BACKK. 5K
BET A, XNF#EFHETRER R~
H#EFEREER X,

MVR (mechanical vapor recompression) BB #]]
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MVR technology derives from European in 1830s and The Sulzer
of Switzerland developed industrial MVR machine in 20 Century.
MVR technology was brought in China in 1980s and the first was
applied to salt production line. And now the MVR is widely applied
to chemical, light industry, food, pharmaceuticals, sea water
desalination, sewage treatment and such industry fields. It has

important sense to promote our green energy industry.

MVR is i.e. mechanical vapor recompression technology. When rare
second steam is volume compressed through the compressor as
its temperature rise up and the inferior quality steam is promoted
to the superior quality steam source by the mechanical working of
vapor compressor, such circulation works supplying the evaporator
heat energy moreover to reduce outside energy requirements as an

energy conservation technology.
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FotAKEIRAE  WFI Generation Method
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MEZEIEIKA /| Vapor Compression Water Still

[EIR5;%#2 Theory & Process
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Kb ERE. REFAFNLVETWESAT®
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Mitee. MBERIEERN, RARREREINEL
AWEGSHDEFE, SRIVMRAAHIEE A K.
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o PIEECRALIUIRIR, #H—FEIWH A NKa
PR AREKIR, BREEREE.

JREIK (3-3.5bar) i3I R AEIARIR TR
[E#EN HEO2 ARKIR AR EIE. HEO3 RRES/KIA
B2, HEO4 XS AKIRMEE7=IZ. HEOL k¢
SERAREIR. HE0S T SMARERRR
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Vapor Compression Water Still | #EZIEKH
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+ The main energy source for the VCS is the electric energy input

compressor and the second steam produced by the feed water
vaporizing is recompressed through the highly effective steam
compressor so as to improve the enthalpy of second steam when
heated up and return to inside the evaporator heat exchanging
cyclically. The less plant steam consumption necessary for the
equipment is used as initial preheating and adjusting the heat
balancing during heat transferring. And by means of electric energy,
mechanic energy and heat energy conversion mutually to reduce
external plant steam consumption at maximum accomplishing to

generate WFlin low cost.

The equipment body consists of pre-heating unit, evaporating unit,

compressing unit and automation unit.

The waste heat recovery module is alternative to further recycle
the inferior quality heat source in factory to preheat the feed water

reducing the energy consumption.

The feed water(3-3.5bar) is preheated by the waste heat recovery
module and then come into the tube side of concentrate heat
exchanger HE02 and the tube side of condensable water heat
exchanger HEO3 and the shell side of WFI heat exchanger HEO4
and the tube side of incondensable gas heat exchanger HEOL and
the tube side of plant steam heat exchanger HEQS for five step
preheating and then come into the lower column of plant steam

heater of evaporator.

+ The feed water is heated up to boiling point by the plant steam

heater and the super heat feed water is pressurized by the circulation
pump and sprayed in the way of atomizing evenly on the surface
of tube bundles through the nozzles in the shell side of evaporator
forming a liquid film evaporating, little un-evaporated feed water
come in the lower part of evaporator to continue be heated and
circulated and meanwhile the feed water in the lower part of
evaporator will be drained by some ratio to ensure the evaporated

feed water concentration.

The steam is turned back and separated by strainer to remove the
endotoxin and then come into the vapor compressor, by which the
second steam is recompressed again to improve the enthalpy value
of second steam. And when the second steam is heated up it will
return to the tube side of evaporator to heat exchange and circulate
with the super heat feed water sprayed by the way of atomizing in

the shell side.

The incondensable second steam compressed by the vapor
compressor heat exchange with the feed water in incondensable
gas HEO1 to discharge the incondensable gas in the second steam
at proper temperature. After the second steam in the tube side of
evaporator is heat exchanged into condensate i.e. WFI. And the WFI
come into the degassing buffer tank and is delivered to storage unit

by the WFI pump.
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MEZEIEIKA /| Vapor Compression Water Still

wEER Equipment Characteristics

@ E{k / Main Body

0 LRI, ROIRERSEERMNBME, +  Multi-stage preheating to efficiently improve system energy
o . PR _ utilization ratio

o AP ITTHIRAWNERKEDE #IRAEE, BIX5
R +  The preheating unit is adopted with double tube sheet hygienic HE
F R, A o A o

with expansion joint reducing the contamination risk.

o S5EPIDIETMA, IEESEFMNEE, #H/DaE + 5-way PID adjusting and preheating to improve system response

NN ratio and reduce energy waste.

@ # X %85 | Evaporator

o KFEBMARRZEL, RARARNE, BN
BERKN, FERRKRIICRED IS,

o BINEE, BILERELRTGL, IMRELSEZ T
B

o BENRE, EFAKTETERRBENE RN,

FEBSRERKE, #RFETRNEEREE

MUNEFLSEREIEA. RIZSERINE T

LA IR

o SRHEIEMABUM, SEFUAZEN THREREK
ERASBERFYIRE, RIEEALXVR, BEE
)i

o BEMEMAERT], BRIXFASWTERE
BRI AR,
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o REXRZTEEEL, NBTEK, TREALEEH
ROBE, EBERRVAZTRRNRBLETNES
=o

+ The system is adopted with horizontal tube spray falling film
evaporating and have the high heat transferring coefficient to
effectively reduce temperature difference and the feed water

temperature ready for evaporating is evenly distributed.

+ It is much easier to clean the outside scaling for the evaporation

outside the tube than that inside the tube.

+ Condensation inside the tube and the WFI is generated in the

hygienic tube side of evaporator.

+ Atmospheric vessel tube bundle expansion avoiding the metal

@
EMERBANEFEHRAD, ZSEEN
PAERZBINZOEE, KREETZRER
%, EAEENNEEEREERNE DRI
S5
ROMRE, R0, T RRRETE,
BERSEE: TiERsn, BEETH
RSP RLA
BARNERORRE R EEN R B,
BERBEIRY, FNEERREEEPRAR
fFe
o HIBTLREAN: BRERNESTRTHIER
$31603 KLU L MR, REMBRE +AEETY
RAO.A. REEFHLLIE, HATHEE, o
FHE. BIFEEARSHE FOANEER

S

#Z5[E4EH | Vapor Compressor

©

©)

©

Vapor Compression Water Still / #EZZIBKH

intergranular corrosion and dead legs between tube hole and tube
bundle brought about by welding. And both shell side and tube side
comply with the design theory of no dead leg.

Compulsive circulation spraying and proper spray density convenient
for evenly falling film from the heat exchanging tube surface length
direction to circumference so as to guarantee the evaporating

efficiency and reduce the structure risk.

Proper arrangement of heat exchanging tube array to reduce the
second steam impact on the feed water film distribution of tube

bundle surface.

Low pressure evaporating in large space and large separation
space and second steam combined with the baffle separation can

efficiently reduce the endotoxin carried in the big drop in pure steam.

FTERSEN: EENEESERSRNRE,
ISR EUMNE B R G TTRE, BT 4P RS
FIR)ETRE 7o
EFENUE: PR ES N, EVERSE
H, TEEHEIBHIOEOFEM, H—F
BRI E A NIn T4 TR o

The vapor compressor is the core part in the components of VCS,
which is determined by its process theory. And the vapor compressor
performance has direct effect on the system operation stability and
efficiency.

Imported originally from Europe with reliable and stable quality.

Direct drive compressor: speed-up structure without gear box to
reduce running faults and maintenance cost.
Lower spinning speed: lower speed compressor with international

standard bearing, exchangeable and low maintenance cost.

TRUKING 08



MEZDIKH | Vapor Compression Water Still

+
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Pharmaceutical industry compliance: the material of turbine housing
and impeller and such wet components have direct contact with
media should be SS31603 or above and the inside surface roughness
should be RA0.4 in the ten- point range and passivated. Other
nonmetal parts such as seal ring, carbon seal material should comply

with the FDA requirements.

Complete status monitoring: the compressor is equipped with real

@ HIER4 | Automation System

SRR T EaEERE, BFHK. &

BB RARRZIBICRE BB LT A P R A =l
S, WELANETEITRIEZMAES,.

(@]

B RIS Bapizhl, 12&~ErRRIERES
FKEHITE T,

HE& PID T, RAORIERSIREISTTo
BERARBMIRIIAS, ERAARNBERAISKH
ARG = RINEEH,

AgRE PHIERL , AIERET
R 7Ko

HHET] LR, AR EEREWEIRETITRK
&, FNEERIZIZINRE, FIEITIRZZE,
AGMERFEIMAITEREE, BoiEMD
PERBIRLEFICR, HREtTEN, WIREST KA
BRALIETE .

RN MHERBRRWIRIT, AILEEAN
MES FiTi2 EIE RS,

FHAIRIERSGE, BREARGF A,

R 1)

BREBTIZYER P

EE"

@ Industrial Ethernet

09 TRUKING

time status monitoring system, which can monitor the compressor
running status in real time convenient for maintenance and

judgment of problem pre-warning.

Compressor selection priority: new model compressor, the specific
bearing no need for changing lubricant and cartridge periodically

further to reduce the equipment cost and running maintenance cost.

The digitalization and intellectualization technology will deeply
change the pharmaceutical industry production mode and industry
form in the new round of industry reform. And the running mode

without worker on duty is going to be the tendency.

The overall machine is automatically controlled and the capacity
is adjusted intelligently on request of water consumption volume
behind.

5-way PID adjusting to ensure that the system stably runs on.

Intelligent person identification system and three level password

access management

Hot standby mode under which the system will generate water

quickly.

It is available for data transmit on cloud and monitoring and view
the equipment running status in real time with remote diagnosis for

remote maintenance.

The system has electronic signature and audit trace function,
automatically come into be interim batch production record,
intelligently printing assurance for the WFI generation system data

integrity.

The system hardware, software is adopted with modularization
design and seamless connection to MES and remote management

system.

Operation system localization reduces system learning cost.

BREEITERS TRIDL
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Vapor Compression Water Still / #FEZIBKH
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Comparison with MED

R

Total invest for equipment= equipment cost+ running cost in the life time

@ S#3¢Lk /| Parameter Comparison

SR TRIKAL FREZL TR,
MED VCS
S Sz
REPKEBSRER <5uS/cm <300uS/cm
Feed water
[RRIKAEEEE R
Feed water hardness oo <2mg/l
R Z | EER
S02 in feed water <1.2mg/l <26mg/l
HIRRE BE BT
scaling reason hardness ion
LR &k, |k BRERES
Scale compositions SIO ,FeO CaCoO
NP abr Mt + HF RMEERR BEER N
Cleaning methods Mechanical+ chemical difficult to remove Easy to remove chemical
=l THRER ITIRER
Cleaning agent Special recipe Citric acid
|| 2S5
TAVRAE] 6-9bar 2-4bar
Plant steam pressure
RRKER 6-Obar FRIRECEIRER
T 2-4bar
Feed water pressure with individually booster pump
RENIKES TEE
. 2-3bar
Cooling water pressure No need
NR=SES
Compressed air for 5.5-8bar 5.5-8bar
instruments
ege BFENEZE, ZBMEE belongto RIS
)8 pressure vessel and subjected to pressure : RERBMRE
Pressure vessel vessel rules not subjected to pressure vessel rules

@ KBk RIEIRITEL | Critical Water Quality Indexes Comparison

(FREZ58 2015 hi

ZHIENR {CP) 2015

Pharmacopeia indexes

CEGMZEELY) 7 R | (EEZGEL) 36 AR | BRI | HEFEZKN
(EP) 7 Edition | (USP) 36 Edition MED VCs

Edition
e < 1.3@25°C < 1.3@25°C < 1.3@25°C < 0.5@25°C < 0.1@25°C
Conductivity us/cm 25°C o = s L <0 <o0.
BEM
TOC mg/L 02 0.5 0.5 0.05 0.05
RNEER
<0. <0.
Endotoxin EU/ml <025 <025 <025 0.06 0.01
M o -1 1 _, .

Microbe CFU/100ml
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MEZEIEIKA /| Vapor Compression Water Still

ZiamE

REFEIBNIT (FRABRI= 2N R &5 L B KAN)

LRETIRE 45% LI L, WECESFARIWIRER , BIiA
70%s.

JFK (dtsk) FIFE 92% LAk,

FEIKPYER SRR T 40°C2HL, TR L K
HAEo

BERREEFFKENGRTm, SFEaRENE
TE7K# (VCS12000/H) BIREL CO, HEfK 1766 M,
D SO, HER 898 M, TEHEERTAERHE
Ko

Energy consumption index (comparison with the same capacity

of MED)

Comprehensive energy saving is up to 45% above, such as waste
heat recycle module reach up to 70%.

Feed water use ratio is 92% above.

Achievement of lower than 40 °C cooling drain during water
generation and no need for cooling water consumption.

Substitute of equivalent capacity of traditional machine and a VCS
(VCS12000/H) can reducel766 ton of CO2 and 898 ton of SO2
emission fully meeting our nation energy saving and emission

reduction requirements every year.

F=REEEK IETTET B , e T RERUREA R !

The bigger the capacity is the longer the system run and the much

more obvious the energy saving effect is.

Space Layout

R~k EmBEXILL

The equivalent capacity machine layout comparison
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Vapor Compression Water Still / #EZZIBKH

IREZ{AFE Service System

SERVICE

24w

2ERANEHBEAR
FEIF
LR NTE NBENE

1H

PFIaIRR 1 /N P B I IR L

1 00 % VA 1 00 %

EBERAMERE

FEENRSAR
SO M EE
o WAL, 1&it&EhE. B M. LR 16 + Integration of technology support, design construction, ex-factory
R . A N test, installation commissioning and validation service.
RS T —1h. 1R R2EmE BN AR ¢
+ Provide technology and spare parts service all around the
S 5EHERS. e
equipment life time
o EENIIMEERIERZIRS, +  Complete equipment operation training service in site.
o SRR MR IEIRS, +  Remote diagnosis maintenance operation service
+ Operation maintenance& Application Training Service for
o HIBRKRGEE WIRELY SR FEIRS. hormaceutical Water System
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EZ 7K /| Vapor Compression Water Still

ISERSS  Validation Service

@ HEFRZFMMXER C&Q AYFEE / C&Q Process Flow based on Science and Risk

C&QRIZHIHN EXHER &R Bi/ER% B25R1T FREDH
Inputs to Define . . : : A tand Continued
C&QProcess Requirements Design Specity Build)Verify cRceelzag: Improvement
bl A TR
HIKBE (ICHQ8)
ProductRisk
Assessment/Control
Strategy (ICHQ8)
XERERENY sa =
Cons .| e hol
Traceabillity Periodic
l Review
XRIZEH T T
CPPs SRS ST 3
- RGER iHTE C&(;'ﬂi]:tﬂ] 25
—_— s | REAE || wE | /&# =| caqresting |~ 4T —»| &7
E3 o SyAsfFenr:. System Risk il and 4 Acceptance Operation
assification
EH. AE/I, B URS Assessment DR/DQ Documentation and Release
£, MER/RLF
RER
Regulatory, Organization/
Site, Operational, +E
and Health/Safety/ c.g((:Q&Fflz::rfi
Environmental e

Requirements

EIZ9HEKAREIERNSI AT B ABTE, M + The pharmaceutical equipment system is the critical Utility for the

REIRITEFZIEHE T XITH, RETEEGM
BYIRIES 1, BEpishl R St81E ISPE GAMPS Al
FDA 21CFR Part 11 3K,

pharmacies and It is based on risk control from equipment design
fabrication to commission operation with providing complete
validation documents and automation control system comply with

ISPE GAMP5 and FDA 21 CFR part11.

o SEESIIHER. +  Complete documentation System

O HIIT FAT MEBEMI, +  Ex-factory FAT Performance Test

o I7 SAT M KB IEARSS + SAT&Validation Service in customer site
o TEEERSAER. + Complete After-sale Service System

13 TRUKING
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VCS1000/V

VCS3000/H

VCS5000/H

VCS8000/H

VCS12000/H

VCS15000/H

VCS20000/H

VCS25000/H

VCS30000/H

FhE
Capacity
(kg/h)
600-1000
2000-3000
3300-5000
5000-8000
7000-12000
10000-15000
17000-20000

19000-25000

23000-30000

HLH#E

Electricity consumption

(kw)
4.6-10.3
11.7-26.4
17.5-42.4
31.8-85.5
50.1-136.7
60-139
96-137.2
122.6-222.9

186.1-329.6

Vapor Compression Water Still / #EZZIBKH

Equipment Model Selection

EINHE

Steam consumption

(kg/h)
62-97.7
204.2-293.2
337.3-488.6
503.5-766
700.7-1136.1
1004.6-1442.9
1712.4-1979.9
1891.2-2416.1

2243.1-2840.1

5600

8000

9600

10860

12550

16780

19880

19880

19880

SMEERT
Overall size
L*W*H (mm)

2800x2000x2200
4000x2250x2435
4500x2500x2435
5400x3000x3000
5700x3300x3200
6400x3600x3400
7950x3850x4000
7950x3850x4000

7950x3850x4000

TRUKING
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BRSZHits | Service Centre

O rs=z

FE —IAERER, N—UBEFRER,
ANEFER—T BT, U “AEFOE
NE" AEE, BREETITSERAR.
it HE. S RSEPARRS EEER,
AEFRESH. KRN RSk,

o MBMIZHF
RRMERIEWES SR, =R, —HiTL
HRNTHEARAR, EEHBTEHRESR. SIS,
REFIOTERERS, BRORAT S,

o EHEXKRS
RBRIEMEEHRNE, TSI TIEMITERNE
migit. SR, EIDENAVELRE. ORI HE
HEX, SHENIZ. £FERENSRHE.

o BIERIEARSS

BREHNEAERERERMALR, RUAREFTIE
Bedmt. TEK, BN 21, URiITEN%
IEHREE, £FHitHE 0" B9 dme

© IREEEZERS

BRENTHREEFYEEAUER, BH-MFHR
HEEERN, WAK RMBARIME, FEEAK.

K
o BF LIFAANPLT , UEAZOTE
REBRSSEL, NEFEISESNE

34 SE 34 MNE ()
365 24 365 K

IX24 704 /)\BSBRSATE]

N

\
o BTN EHNES BEETEETR
P

+ MpeE, Bl B
+ IRETZ. BIE. SPEAxE)
+ ERBVERERR LI 5 ENS
+ IREBBH LRIV S R
&

+ BB IR
+ FEEATRESEAR TR

+ REKE
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@ Service Concept

Adhering to concept of “all for customers, for all customers” ,

and with the mission of “creating value for customers” , TRUKING
focuses on building first-class R&D, design, sales, manufacturing,
service teams and service management system to offer high-efficient

and high-quality products and services for the customers.

© Project Planning Support

TRUKING has a series of professional medical and
pharmaceutical design institutes, product research
institutes, a group of senior scientific research and
technical personnel, aseptic pharmaceutical process
verification experts, professors, etc., to provide scientific
and effective technical planning support for customers'

projects.

o Service In The Park

As an equipment supplier, TRUKING not only integrates
industrial regulations and standards into product design
and manufacturing, but also introduces the industrial
regulations and standards into Truking industrial

park in the form of lectures and exchanges to interact
and integrate with the technology and production of

pharmaceutical enterprises.

Service Centre [ JRSEZH

0431-81989135

© Process Assurance Service

TRUKING launched the overall solution for medical &
pharmaceutical equipment realizing the full automation
and aseptic production process, intelligent detection
and sorting of the drug, as well as computer verification

assurance so as to produce assured products for market.

© Equipment Management Consultation

Service

TRUKING aims to satisfy the maximum benefited demands
of the customer and to provide a package of equipment
management services to realize minimization investment
and maximization production output together with

pharmaceutical factories.

-

© Adhere to the philosophy of
"customer-centric”, TRUKING creates the
extraordinary service experience with the
spirit of the craftsman, to create more

value for customers.

© We are always ready to escort the normal

operation of the customer's equipment.

+ Onsite equipment installation, commissioning,
acceptance

+ Training for equipment process, operation and
maintenance

+ Periodic door-to-door maintenance and return visit

+ Performance test and maintenance for machinery
parts

+ Timely supply of spare parts

+ Product technology upgrading and secondary
development

+ Equipment overhaul

J
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www.truking.com
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