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The energy consumption is increasing continuously with the
development of world economy. The increasing emission of
greenhouse gases and a variety of harmful substances leads to
the living environment of mankind aggravated. To compare
with other primary energies, natural gas is more clean,
environmental and efficient. Thus, the development of LNG
on this basis ( liquefied natural gas ) timely meet this trend.

LNG is stored, transported and used under low temperature
and pressure as well as liquid state, its density is about 620
times of which under gaseous and about 3 times of CNG.
One time filling can sustain 500~700km travel distance,
which not only meets the long-distance driving requirement
for city bus, intercity bus and heavy-duty truck, but also is
environmental, safe as well as reliable. Therefore, it has
gradually become one main energy of our automotive new
energy market.

With the increasing of strategic position of natural gas, BTIC
developed LNG cylinder, LNG tanker, LNG storage tank,
LNG filling station, vehicle (vessel) used LNG supply system,
and provide complete solution for natural gas storage and
transportation field, which pushes the development of clean
energy vehicle fuel system.

Beijing Tianhai Industry Co., Ltd. is a joint venture. BTIC is a
group enterprise having six professional manufacturing facilities
for the production of gas storage and transportation
equipment,(Beijing manufacturing facility, Tianjin
manufacturing facility, Shanghai manufacturing facility,
Langfang manufacturing facility, Daxing manufacturing
facility , Mulin manufacturing facility ), a specific automotive
manufacturing base and an America subsidiary company.

BTIC is experienced in and qualified for designing and
manufacturing various kinds of high pressure gas cylinders with
pressure level B1,B2,B3,A1,A2, C2, C3,D1,D2. Presently,
BTIC can produce high pressure seamless steel cylinder, welded
cylinder, composite cylinder, accumulator shells, cryogenic
cylinder, and gas storage special container, aluminum liner fully
wrapped with carbon fiber composite cylinder and cryogenic
tank in more than 800 sizes. BTIC™ s products serve a wide
application in chemical industries, fire fighting, petroleum
industries, energy, city construction, food process, metallurgy,
mechanics, electronics.

BTIC now has the following quality system certificates:
ISO9001:2008~  ISO/TS16949:2009 system certification and
ISO14001: 2004,0HSAS18001: 1999  Environment and
occupational health safety management system ,Besides, BTIC
has 34 international approvals, including the US DOT approval,
Germany TUV approval certificate and Canada TC approval.
JP brand seamless steel cylinder won the national silver medal in
1984 and then were awarded as Beijing Famous Brand Product
from 2002 to 2009 . Today BTIC’s products have been exported
to more than 40 countries.

BTIC is such a company whose economic indicators have been
ranking the top in the Chinese steel cylinder manufacturing
industry for 15 consecutive years. In 2007 BTIC has been
awarded National May 1st Labor Medal again, while in 2008
awarded National product quality qualified enterprises. From
2006 to 2009 BTIC has acquired The Head Enterprise of
Chinese Industry consecutively. In 2010 BTIC is one of The
Head Enterprise of Chinese Metallic Pressure Container
Manufacturer.In 2011 BTIC has got Advanced and High-Tech
Enterpriseo

BTIC’ s spirit is Honesty, Working, Learning, Innovation, and
Goal of being the first class.
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LNG skid mounted filling stations
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Assemble LNG storage tank,
LNG pump and LNG filling
machine on one frame so as

to fill LNG 1into LNG
vehicle.

B LNGIEF=MSE | 4
LNG Automobile Filling Station

v
BEARSE chnical parameter
SRR R NN R LNG
parameters and configuration The type of filling station Small skid-mounted LNG filling stations Medium-sized skid-mounted LNG filling stations
HUIACHEAE Daily f£illing amount (Nm) 8000—10000 10000—15000
INGR&f7 5 LNG storage volume (m) 1x30 (RTARYE & F Rk AT ) . 1X30(EWE?E%:F'%>RJ%EE) .
S5 RE depending on customer’ demands epending on customer’ demands
Parameters and f#l# ¥k H ) Tank design pressure (Mpa) 1.26 1.26
performance RG] system design pressure (Mpa) 2 9
7)1 3K power demand (KW) 15 15-30
ZEAINHE gas filling speed C4fi / /M) (vehicle/hour) 10-12 20-25
B RRG B gas sales measurement accuracy (%) 1 1
TR Tank quantity (%) 1 1
ig&%gﬁ S HIHR the quantity of gas supplier (4%) 1 2
The main equipment VZE R R immersed pump quantity (4) 1 1-2
parameters %R control system PLC W] % P 4% i
ZHRFRG security system AR KR . BSDEBRY
flammable gas, flame alarm, ESD chain protection
v
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unloading LNG tanker—sealed joint—LNG pump—LNG tank, LNG will be transported by LNG cryogenic trailer from plant to

filling stations, and flowed into cryogenic tank through the unloading joint, vacuum pipeline and valves
with the functions of immersed pump
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ILNG tank-LNG pump—gas supplier-LNG automobile cylinder, connect the filling pipeline to the cylinder inlet

through the LNG filling coupling, control the pressure in tank and convey the LNG into cryogenic immersed

pump with the flow controlled by gas-filling machine. Meanwhile, the weight (or volume) and price of

conveyed fluid measured by LNG flow meter will display on control panel.

pressure relieving

LNG tank-relief valve, if the pressure in gas phase of LNG tank is higher than the setting pressure, the
safety valve will discharge the pressure automatically.
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LNG pump skid
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LNG pump skid is an integrated
frame of LNG cryogenic immersed
pump, vacuum pump tank,
vaporizer, vacuum pipeline and

valve with the function of loading,
pressure adjustment and filling.
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LNG/L-CNG filling station is the
combination of LNG and CNG two
filling methods, which is the arisen type

of filling station with prosperous

application.
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The cryogenic liquefied natural gas
at filling station will be converted
into gas pressurized through liquid
phase pump and filled into vehicle.
The high power consuming and
noisy gas compressor is not
needed, which may save station
space and energy as well as cost.

LNG / L-CNGISESRRETSE

LNG/L-CNG filling station system flow chart

LNGHE % LNGhi&i#
LNG tanker LNG storage tank high pressure pump

LNGHRSH
LNG filling machine

CNGE S
CNG supplier
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Guiyang

W ZIEM
Binzhou

(Shandong)

LNGi&#EZR
LNG
liquid phase pump

LNG=SAL.35
LNG vaporizer LNG E /_=" #

LNG supplier

CNG;5ZE LNG;RZE
CNG vehicle LNG vehicle
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At present, BTIC provide the
LNG/L-CNG whole set solution
for customers, and built several
LNG/L-CNG filling stations in
Zhuhai, Guiyang and Shandong.

The equipment at these facilities
run smoothly and safely.
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SI storage Tank MR %
Environmental protection
SRR 5 SR SRR L FOOM TR, MR
. BIINGISIE. L. HES| R TR R e e ey AN e
RS HUEAES, ERRBILS R TP = S0

=l &b4 1=| - 73
PR2X R REfRAF ROIR PR AL A0 % FLNG R A bus exhaust pollutant emissions is equivalent to the emissions of 50 cars. If
RAEZR. BEiEMNSA4R5EB. =HA convert 15,000 diesel buses into LNG fuel, that means 750,000 cars are
converted, which is significant for capital environment improvement and the
reduction of the emission of PM2.5.
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SI storage tank is sparkle ignition low pressure ERi5HY Seims LNG;5 %
storage tank. BTIC can provide low cost Exhaust pollutants Diesel bus LNG bus

vehicle used LNG solution by integration of — SR (
- ’ S = ¢ (C02) (g/km 1384 1109
LNG filling station, engine, SI tank, etc. Now ik (g/km)

we have provided SI storage tanks for Beiqi AR (NOx) (g/km) 40.3 19.9
Foton Mgtor Lo Ltd., ‘(Julyang pu.bhc — SR (CO) (g/km) 1.1 0 30
transportation, Haikou public transportation,

Dongfeng automobile, Shanxi heavy duty WEALEY (HC) (g/km) 2.4 0.50

truck co., Ltd, etc. % E (T R R 15. 6 17.7
(Average speed)  (km/h)

CDPW500-150/200/240/275/310/330-1.45IVEY | CDPW600-285/340/400/450/495-1.45 T &4

25 WIREEFEEEF R | RRETTEEEFE

economy Open type double flanges without self-pressurized device | Open type single flange without self-pressurized device
RIBRASBRFEFSITIRE R, INSKASHITHEREGT0. 95F L. SmiRT. 795t / A, RIASIR4. 57T / Nm3, CDPW600-285/340/375 /400/450/495-1.45IVE! | CDPW600-285/340/375/400/450/500—1.59V &
MEIT: WEREESNERIEEIAT | IBERRUKASIREERSHE

Close type double flanges with external self pressurized device | Vehicl d LNG welded insulated cylind
According to LNG’s characteristic and experimental result, 1 Nm3 of LNG mileage is equivalent to 0.95 liters of diesel fuel. Diesel is P 8 P e e weded mstiled eineer

7.79Yuan/L, LNG is 4.5Yuan/Nm3, estimated as follow:

- BESH  RASKEE  BLLHE  ARER  HAELE
i Gases LNG filling volume  Diesel volume mileage Saved amount
Bus types (L) (Nm3) (L) (km) (JCYuan)
BRAXE 330 185 176 450 540
8M city bus
12K R % 375 211 200 420 610
12M city bus
SN TS
18R A3 F 495 278 264 380 808
18M city bus
&t
Safety XA A e384
LNGIBZ|BA N RS #hiE, FARZIIRIBHENRKE, ERRSFIRE LNG Gasoline diesel
=T IRIMssEH, LNGIEA MBI EMZ 2. 3=
RIREBAR KRS FIRmseim, FEitERANGER MBI ENR £ e | o e -
burning point

LNG will burn when contact with fire and has the lower risk of explosion
since its burning point and explosion limit are much higher than that of

BRAEIRIR  s15%  14-76%  1.3-6.0%
gasoline and diesel. Therefore, LNG as fuel is more safe. explosicilul
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Successful cases

=N
Guiyang City Bus

HIIAR it5EH
Zhanjiang City Bus Beiqi Foton Motor Co., Ltd.

L51EH BOAXR PN
Beiqi Foton Motor Co., Ltd. Haikou City Bus Fuzhou City Bus

PEER
e OAR China National Heavy Duty HiER T +%
Shekou City Bus Truck Group Corp., Ltd Scania truck
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The wide application of HPDI tank
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LNG tanker
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BTIC has the qualification for vehicle conversion
and is dedicating to the development and
production of cryogenic liquid transportation
tanker. Our products are widely used in LNG
vehicle filling station, LNG gasification station,
LNG city peak regulation gasification station,
LNG bottle group gasification station, LNG
vehicle used system improvement as well as all
kinds of LNG application project construction.
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High vacuum multi-layer winding insulation technique may ensure the
temperature during transportation within standard range as well as the stable
pressure. The long distance transportation will be guaranteed safe and sound.

AR (-162C) fiEfFE, BEX, BEHAAKRIK.

cryogenic (-162 C) storage, big volume, low-cost.

fiFFEX, EEITWFHHHRSIEEER.
Large storage capacity , suitable for emergency peak regulation of the industrial
and city gas application

BIKGHETS, @IERD, AEEEIEE.
The overall structure is simple, with a few valve pipelines, which is easy for repair
and maintenance.

RERF SA0RRIFEBFREEE, HEPENNEERREEEK.
can be connected with 40 foot Sermtraﬂer, meet the motor vehicle road safety
law’s requirements.

S5&MESIERERAERE BESEFENEFERSE, EFEIERS
REARE,

It's convenient to connect with a variety of tractors and be equipped with
parking brake system so as to ensure the safety.

RASH

Technical Parameter

MAITHRE/ Standards | HE £ 11 A 85 #0156/ China Pressure Vessel Regulation | BERLR/ Type | I
FEURBI ARS8/ Technical parameter of tank body M8 / Inner vessel SN EE / Outer vessel

%8 E /Design temperature  ~ C -196 50
& HE 51/ Design pressure  MPa 0. 66 -0.1
REMFFIZEF1/PRD open pressure  MPa 0.7 -0.1
SHEAG M/ ray detection 100% 20%
JLATE R/ geometric volume LITRE 51200 8930
Fe 4= ZH/filling ratio 0.9 -
B/ medium LNG =
FE R #3/Main material 530408 Q345R+S30408

4 #7730/ Insulation mode SEE % RESLE M/ high vacuum multi-layer winding insulation
HA#EAZE (RAS) /Dailyevaporation rate %/ day 0. 13%
EZ=[E/Vacuum Pa 0. lpa
ISR E /leak and outgassing rate  Pam”/s <1X10°

IR/ Paint system GEBHL 2 A RR)
&2 /Paint coat HIRE S/ Generic type MIRZE/ Coats & INTFBREE /Min dry film thk
JERiR/Primer paint SEEINEBIAE IR/ Zine phosphate epoxy 2 0.1lmm
THi%/Finish paint BRBZBE%R/ Acrylic Modified polyurethane 1 0.05mm

E (3 FB2Y

technical parameter of vehicle (semitrailer)

ENBRRRERANEENRE

BUSRFRER S HRNE

HUTIsEmIE | Supervision Regulation on Safety Technology for Pressure Vessel

Regulation of safety supervision for liquefied gas tanker

standards GB150-1998 (4W4IE A L) JB/T4783-2007 ({E:BiGIASZEREE)
Steel pressure vessel Cryogenic liquid tanker
|2 YO8 J
r JERZE S/ chassis type ITREMMIT B JEERFE % /bottom filling DJ61F-40P
# 3 | #3|EES /tractor type =EIPO R 725 e s 8 [ B B/ pressure building pipeline (I He
= type = . ior o
£ & | ZHHINE/engine power KW =336 = o{%; e SHEEH/vapor phase pipeline supplier code)
= § BLEEEZRE/vehicle mass kg 18000 _'EJQ NRERE JEERFE L /bottom filling DN50
; g_ FedE R /filling weight kg 19630 E{T %r nominal | #&E & ¥/ pressure building pipeline DN25
& .
= | R RE/ fully loaded mass kg 37630 g 2 diameter | 4p B B%/vapor phase pipeline DN40
8
BRI AT/ forward shaft kg 14328 - #RAEA I/ operation mode S FEH]/pneumatic control
)
max design axle weight| JE%#/backshaft kg 23302 Y& IR /fused close temperature +70+5° C
SN R~F/physical dimension 3000X2500X3900 I /type S
AE /type DA22Y—40P &1 B 8]/ fused close time DN40-5s  DN50-10s
= AFRIE 71 /nominal pressure MPa 4.0 1S /model cYJ- 1
S E {HEEHR{E/flange radius  mm 15 g B/ type %= E AL/ differential pressure level gauge
i FFIRIE J1/0pen pressure MPa 0.7 OE AFRIE 51/nominal pressure MPa 2.5
ag
@@Eﬁ/rcseating pressure MPa 0.63 ® iﬂ']%:;ﬁlﬁ/measuring range mm 0-2500
HEMUE 73/ discharge pressure MPa 0.8 FEEZLR /accuracy grade 2.54¢ grade
FERASE y BiR (38D #iE
main technical parameter unit index (parameter) remark
¥R / B X flapproach angle / departure angle N 16
%L/ axes number A 3
Me %
;t 3. | #BRE/tire number A 12+1
E 5
2 ire siz . f KEEHZTI, WLBRR&R
$ ;T 5’256‘%’1‘,*@/“1’6 G3 11 00R20 can equipped xﬁv{xﬁﬁvﬁugumpxﬁ,ﬁee] §re tire End jﬁi ‘,rgi}iﬁgimmers* requirement
# /steel plate sprine leaf S SRE
$MHR3EE 4/ steel plate spring leaf number A 8/8/8 exlie :mmn A onepension
60(HZATY, —RAK)
ZHHPRIE /speed limitation travelling as straight-line on arterial road
Km/h s
0BT
turning
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