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COMPANY PROFILE

Lianyungang Yuhang Petrochemical Equipment Manufacturing Co.,
Ltd. is located in the Eastern Bridgehead of the New Eurasian
Continental Bridge—Lianyungang.

The climate is comfortable and natural scenery is beautiful.
Especially, convenient sea and land transportation condition
provides favorable regional advantage to the enterprise
development.

Lianyungang Yuhang Petrochemical Equipment Manufacturing Co.,
Ltd. is a professional manufacturer of oil-gas storage and
transportation and handling equipment. Our company has strong
technical strength and complete production equipment. Furthermore,
we have perfect production means and production scale in a batch.
Yuhang Petrochemical Company has strong research and
development and investment base during continuous development at
the same time. Meanwhile, it tracks storage and transportation
technology both at home and abroad closely, strengthens
development an application of new product and new technology
constantly and makes products become mature gradually and form
seriation so as to meet the needs of both at home and abroad.

The company has first—class technology, first—class personnel,
first—class equipment and first—class management. There are eight
persons with senior title and 22 persons with intermediate title. Most
backbone of technical production takes up the following product
design development and production for nearly 20 years. The elites in
the industry are gathered in the company.

Since the establishment of the company, it has adhered to the
customer—oriented idea, strictly observed contracts and international
conventions, as well as provided periodic visit and follow-up service.
Clients can be assured to buy our products and use them.

We sincerely hope that all clients and friends can give us concerns
and support and establish a partnership of good faith and mutual
benefit together with us.
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71 2E SCNTE E ASSEMBLED INNER FLOATING DECK

ARANFEE/ENRAFLERSAEFHRNEREEER, EBRENTRERIERE, GF THE. &
. BE, MRRIP, HWNEFNHE.

The assembled inner floating deck shall be used together with the tank where the storage medium like volatile liquid petroleum
products are stored, because it can reduce the natural volatilization of media and is helpful for energy conservation, loss
reduction, safety, environmental protection, as well as the increase of economic benefit.

FUS5% A8 INSTRUCTIONS FOR MODEL

ZFP & /AFRATA Nominal capacity of tank

|_—|_| fiZH#E K12 Inner diameter of tank
f
[ 1

ZHZ4E50 MiF £ Assembled inner floating deck

7~ EXAMPLE

RR17K, AFRBEFIB0003 77K AR %R KARFEISH: ZFP 17/3000,

The aluminum floating deck installed in the inner floating roof tank with the inner diameter of 17m and nominal
capacity of 3000m? is ZFP 17/3000.

E 2 /RIS —Y5 LIST OF MAIN MODELS

Fs iR Em RRERm? FRERS BEEkg i*71kg
No. Inner diameter of tank (m) Nominal capacity of tank (m®)  Model of floating deck = Weight (kg) Buoyancy (kg)
1 55 200 ZFP 5.5/200 392 823
2 T 300 ZFP 7.5/300 563 1210
3 8.2 500 ZFP 8.2/500 606 1291
4 9 600 ZFP 9/600 672 1447
5 10 800 ZFP 10/800 746 1604
6 il 1000 ZFP 11.5/1000 953 2011
7 14.5 2000 ZFP 14.5/2000 1322 2776
8 17 3000 ZFP 17/3000 1661 3588
9 21 5000 ZFP 21/5000 2187 4696
10 30 10000 ZFP 30/10000 4339 9285
11 42 20000 ZFP 42/20000 8835 18288
12 44 30000 ZFP 44/30000 9821 20428

U EfEESHSR (WX RS RIEmiEE RS ) HG21502.2-92

iE: HARMRIEAPERIZT., #ERHRNEZER,

The abovementioned parameters of tank are made by reference to the Steel Vertical Cylindrical Inner Floating Roof Tank
Series HG21502.2-92.

Note: Our company can design and manufacture floating decks of special specifications as required by users.
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1T HENISIS YT N TE/FR A SPECIFICATIONS / STANDARDS FOR DESIGN, MANUFACTURING AND ACCEPTANCE FEEZEFSE PARAMETERS OF MAIN COMPONENTS
1. 8k FATE TFEL R B B AR YR R 5 SR ARG T E A E $825# Aluminum cover plate B2 Frame ¥ 5] Buoy

2, FERMGME, RIUT (A=A E—EERNET) R (FRELERENRE)

3. HfEISO9001-2012/REERER, FEMITIRAE:

1. All openings on the floating deck and accessory position are determined according to tank construction drawing provided
by Party A.

2. The manufacture and installation of the floating deck shall follow Enterprise Product Standard—Internal Floating Roof of
the Tank and Installation and Operation Specification of Floating Deck.

3. It follows 1SO9001-2012Quality Management System. The main executive standards include:

GB/T3190-96 (saRsEEEMI=mAILERS )
Chemical Composition of Aluminum and Aluminum Alloy Processing Products
$R4%€ Aluminum alloy; A4 € Aluminum alloy: RA & Aluminum alloy:
GB/T6892-96 (T EBEEESERFERGE) JEFE Thickness: 0.5mm FE — ITP50 H72 Diameter: ¢ 185mm
Wrought Aluminium and Aluminium Alloys——Extruded Profiles for Commercial Usage W Width: 1600mm Main beam: |-shaped aluminum: JEFF Thickness: 1.5mm
= . JE= . 3
GB/T3880 (ERES SELERM) #EES Model: 3A21 22;5 x 50 x:2l ¥ BES Model: 6063-T5
Aluminium and Aluminium Alloy Rolled Sheet BIR — 18%a
Secondary beam-slot aluminum:
GB13348 (RERB~RBEZENE) 92.5x 26 x 2
Safety Rules of Static Electricity with Relation to Liquid Petroleum Products MRS Model: 6063-T5
SH3046-92 (Al Tz X E SRR GEREE T 55 ) - . - .
Code for Design of Vertical Cylindrical Welded Steel Qil Tanks in Petrochemical Industry %12 Buoy - #H Sealing tape
API650 (MR HEMEE ) B RHEDS
Appendix H of Welded Steel Oil Tanks
HG/T2809-96 (FMER TR L ERRTE )

Rubber Sealing Ribbons of Soft Sealing Device of Floating Roof Tank

Q/320700JAQ,01-2014 {figfEBMNiFIm )
Internal floating roof Used for the Tank

i

$R 4 & Aluminum alloy: LR R T Size of bladder-type tape

IR, cOMPOSITION OF STRUCTURE

1.5 % H14 Anti-rotary device %25 #1121 Material of the end cover % & Width: 750mm

2.2 % F Oil measuring device JEJE Thickness: 2.0mm JZ[Z Thickness; 1mm

3.193% Inner buoy #RES Model: 3A21 MRES : SR
Model: Fluorine rubber belt

4. 828 Frame

5.5MF & Outer buoy Ffi ¥4 Accessory

6.3% iR Outriggers

7.AFL Manhole
8.1 S| Breather valve

TR mg HWE(E)| am | @
Goods Model ‘(’Sa(;)' y Medium Seal
ANBERFER | pa4.3% 14 Sl =il S PR E
Hexagon internal ®44.3m 1 sets Gasoline Fuel measuring device Manhole Breather valve Anti-rotary device

floating roof
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PRODUCT FEATURES

@ |t has a special equilateral triangle unit structure and a high-strength
frame.

The fame of floating deck is constituted by some equilateral triangle units
and the girder of the structure extends to the edge of the frame which has
high strength and good stability; the structure can produce resistance to
quickly reduce and absorb the impact on the storage medium during the
operation of floating deck.

@ Small-sized buoys are uniformly distributed so as to increase the
operational reliability.

The buoys are separated from the frame, with a large number, and they
are distributed uniformly so as to avoid the floating deck tilt and jamming
due to leakage of individual buoy and increase the operational reliability of
floating deck.

@ The outer buoys are distributed in the form of ring so as to ensure the
sealing reliability and stability during operation.

The floating deck adopts a special form in the arrangement of buoys that
floats are uniformly distributed around the peripheral sealing belt in the
form of ring so as to make forces uniformly distributed on the sealing belt,
overcoming the friction between the sealing belt and the tank wall during
the operation of floating deck and ensuring the safety operation of floating
deck, without jamming.

@ The product has remarkable effects in terms of energy conservation
and loss reduction, with the loss reduction ratio above 98%.

The design of floating deck ensures there is a small space for oil and gas,
effectively reducing the evaporation amount of the storage medium, with
the loss reduction ratio above 98%. For specific performance, see the
Economic Benefit Analysis.

@ A high utilization ratio of tank.

Since the oil and gas space inside the tank is generally lower than 120mm
and the whole structure is only 320mm thick, in comparison with floating
decks of other structures, the floating deck increases the oil storage
space and improves the utilization ratio of tank.

@ |t can be easily and quickly installed and repaired.

The floating deck is connected by bolts, not needing welding, especially
suitable for transforming tanks; the parts and components are
manufactured by adopting the mold method so they have good
interchangeability and universality, and all parts and components can be
separately replaced by entering in the tank via the tank manhole, which is
easy for installation and maintenance.

@ With corrosion resistance and long service life.

The main body of floating deck is made of high—quality material, with good
antiseptic property and long service life, and aluminum, carbon steel and
stainless steel are optional; the sealing material varies with the storage
medium, and it shall have such excellent properties as electric conduction
and wear resistance, good elasticity.

@ Good safety

The static electricity is perfectly and standardly conducted, without
potential electrostatic hazards, and there is no need for welding
installation to ensure the safety use of floating deck.
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@ With corrosion resistance and long service life.

The main body of floating deck is made of high—quality material, with good antiseptic property and long service life, and
aluminum, carbon steel and stainless steel are optional; the sealing material varies with the storage medium, and it shall have
such excellent properties as electric conduction and wear resistance, good elasticity.

® Good safety

The static electricity is perfectly and standardly conducted, without potential electrostatic hazards, and there is no need for
welding installation to ensure the safety use of floating deck.

B R R

o K ABA21# R, [EEA0.5mmiIBrEEIRER;

o BRYFE H60634a =R ERHREM, HEEEE40.0172-0.0116mm;
o FRIRALLENE, FREE1.7mm, WiAKEE3MmM;

o MR A3A21# i, BIEEISmmAIRLEE$aR HI1E;

o HRIS TR, RBNFRIEFBREFE,

MATERIAL OF PARTS AND THE MAIN BODY

@ The cover plate adopts the 3A21 rust—proof aluminum rolled plate with the thickness of 0.5mm;

® The frame adopts 6063 aluminum high-strength rust-proof aluminum profile, and the coating thickness is 0.0172-0.0116mm;
@ The buoy adopts seamless aluminum tubes, and the wall thickness of buoy is 1.7mm;

@ The accessory adopts 3A21 material;

@ Tongue-shaped or bladder-type tape; the rubber type shall depend on the medium.

LD T ECONOMIC BENEFIT ANALYSIS

A1000m*#E T HE S %3 ZFP 11/10008L48 B A iR &2 ROIZ TR EE H B :
Exampled by the 1000m? dome-roof tank and the floating—roof tank equipped with ZFP 11/1000 aluminum inner floating deck:

i AIFIRIGFE /F INFIRRFE FEMFE
s 5 TR BR Big breathing loss  /year Small breathing loss  /year = 3t
Type oftank Medium Capacity 45 /v 5 AQ:_EJ ?ﬁi # =t FRiRE Aﬂz JEIE RE o5 (Fg )
: nnual turnover nnual turnaver
Loss perfime """ 0 oney Total Loss per time i T?(t)ijsa[(?grl:)al
[ﬁﬁﬁf
ome-roo
tank ﬁiﬂi 1000m? 1584kg 20 31.68T | 72.9kg 21.87T 53.55
15 Gasoline 300
i o1
Floating;roof 16.7kg 0.334T | 1.34kg 0.402T 1.07
tan

BERVHEE | 52.48

Annual loss reduction

i U EBIRIRAETRAE S13R680M, FIRIR28THHE,

Note: The aforesaid data are calculated based on the storage capacity of 680 tons and mean temperature of 28 C.

HL A EXT LB, RIEWIFEAI1000m*F 0 HEE b F AR TRHET M 52,480, T5AEMEFERIXI8% I L,
According to the contrast data above, compared with the dome-roof tank of the same volume, the 1000m>floating—roof tank
equipped with inner floating deck can save oil up to 52.48 tons every year and make the energy conservation and loss reduction
ratio above 98%.
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O RXA/NMRSTHMEFFRESHHE, BEEANH
FFHBRSREHHIZEGR. F&;
OFTEFFHRBLERE, FFHET
0.2MpaZkEiRI &18, MRIGHERER;

e BRERFKXAEE =2 mmiiRE £ BT,
HNELA BN E R =100mm;

0 ESWERILAPIFRAEH.6.2:#1Ti81T, =/
FIBIEF141000pa;
OFHARMEKIEZEEZRR, FREE1800
m, fEERBOMRIEERSZEE LT
W, ZHRRIFENERKFZEENIGTNE
1&;

O FZANFLFHEN, MERALEH, TER
ANfE&=100mm, FEEFHBEARLETZE
BHEF,;

e FirZEHRHRAENEN, KIEENETRE
fERE AEENEREME, BREEBRTE
ARMR1ERL E;

O HERAIERE0.5mm, FHEBERIEREAL R
& E, PS8 EE<150mm;
OEFENPHEEEFA L TEFIERES
HEIBG LR EFDh;

R EBENEHWEFEERMEFRSMA
BELER, EhA MU SRR E %R
MATER;

O FAMBEBMIZESFBSHES, KA3
mpREFEMN L, KEFSGB133481 R
MEMER, 3R BEHE<10RR,

TECHNICAL PERFORMANCE AND INDEX

® The total buoyancy of the floating deck is more than two times of total
weight of the floating deck (buoyancy-weight ratio>2);
® The appearance quality is smooth and clean without mechanical
damage. The component assembly connection is reliable and fastening
without looseness;
® The structure design of the floating deck is novel. On condition that the
same material is used, the floating deck has high strength and good
stability;
® When the floating deck drops bottom or floats, all setting positions of
the beam and the buoy shall bear concentrated load no less than 2200N
(three persons walk on it);
® Adopt small size float and keep uniform distribution so as to avoid the
floating deck tilt and jamming due to damage of individual float;
® The aluminum tube is used for all floats. The floats all pass 0.2MPa
hydrostatic test. Make sure leakage does not happen to the weld;
® The aluminum alloy profile with thickness more than or equal to 2mm
is used for the frame. The depth of outer ring edge immersed in liquid
storage is = 100mm;
® The breather valve is designed according to API Standard H.6.2. The
minimum opening pressure is 1000pa;

Set up outriggers at the bottom of the floating deck. The height of the
floating deck is 1800mm. The accessory equipment at the bottom of the
tank does not interfere with the component on the floating deck. Carrying
capacity of outriggers shall be more than critical stiffness value of the
floating deck;
® The manhole of the floating deck is open and closed freely. The flip
surrounding is enclosed. The depth of lower frame immersed in fluid
storage is = 100mm. Besides, provide a ladder to operation personnel
for climbing up and down from the floating deck;
® The bladder-type structure is used for surrounding sealing tape.
Select corresponding rubber material according to liquid storage in the
tank. Make sure using period in normal condition is more than 15 years;
® The panel thickness is 0.5mm. Implement sealing of lapping zone of
adjacent cover plates with sealing strip. The distance between riveting
points is = 150mm;
® Anti-rotary device of the floating deck can prevent the floating deck
from rotating effectively when it floats up and down;
® The outside of sealing belt around the floating deck shall contact the
tank wall closely without leakage when the floating deck drops bottom or
floats to the highest position;
® Make sure to set static electricity guiding device between the floating
deck and the tank. Use 3mm stainless steel wire rope. The device meets
the requirements of GB13348 Standard. The tank resistance is <10Q.
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SEAEEFERALAREMWLIT, RRETHIARFHREWER, ERETAIMEERLEY,; FEhEn
RALBETEZ, #HTSERN, REFERETAEMTTRES.

FOEEE (BE) HEE140mm, FOEMEE (BE) HEMRT550mm, ATMATLEAN, %8 (#5)
HEWMZE 1.0mm, THRMERE 1.2mm , #8 () Hii5 SUS304; #E (#E) TH RN 3003H18,
Bk 12mm, R 0.05mm; ¥ (¥E) BEEHTIHTERBEELR, BE (%) BESEXST 2000
#EE (EE) 7.

SIMEWMEIREIIER. BIRENEIOM,. BHEBE, VR, BHERFDGHER.

BEhE IR —iRE R SR AMBASIEE, WERRARELR, TR FMARNESE, AFELH
TRIERTRIASGAME . HRAETH RS DR ZEBER TR SEE EETAN, BtEERMETR—
iz, WAEMNGEPEEEmERE LB, REPEMSERKETE, BRERSEMEEERIEREH
BB AT 100mm, XETEENES RS, M RBESHEERIFERTSE, EXEEEAEM £
ZE3EE T 100mm LA L.

B ETETRG, BRMEF, HRMMES, B, 28R, EERENSHEME, TAEGKERR
el

WEFILHSKE, SEEAZFARMBEEHTEALE, PREBSEER, MREEMRAPY, BE
0.5mm, FEEHEN 304 FEERL.

SERERFEMAGLE 2 /Mt. FREME, ESEE.

SRRRITRRKE |
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Sl TR YT LAND LIQUID LOADING ARM

ERARGKHE (8T ) EHEIRE. BHEFHEEEL
5EERRER, ATEESKRFEEEEZE, #ITRIENRE
e AR &

REBEFERERSL, RABTHENAMNT, ARIUREI K
&1, BHHRE, BETE, MEEREEN. AEERRFENL
HRMEEZKE, REEEBRE, TRMOATEE. KE. REMH
PR 9T o

ZHERRAGERNFZ B, ARAERRESIRIF, 7
Hajnien®, BERE SRR B2 E M.

The land liquid loading arm (loading arm) is composed of rotating joints with good rotating flexibility and sealing performance and
pipes, and it is a device used between the tank car and the trestle storage and transportation lines for the transmission of liquid
medium.

The key parts, i.e. rotating joints, are processed by precision numerically—controlled machine tools and they have the supporting
structure with build—in double raceway, which rotates flexibly and is light and reliable. The outer ring adopts alloy steel while the
inner ring adopts stainless steel or PTFE liner so as to ensure that the device can safely and reliably apply to high—temperature,
low-temperature or highly—corrosive medium.

The sealing ring adopts reinforced PTFE, and the lining stainless steel elastic supporting ring and sealing are polished, having
excellent self-lubrication property and corrosion resistance.

#5788 INSTRUCTIONS FOR MODEL

DN X AL X X X X

E— WIHE L Structure of liguid—phase pipe
SHEELEM Structure of gas—phase pipe
HEREHE L E = Number of rotating joints
$HIE |oading location
{E 333 ER Using place
AFROE Nominal diameter

o NTROR: REHBRMAEDR

o EMFAARE: AALFERT, BTAESREEERIRIIEL

o REMI BN 1-TNARKE 2-JKABIEE

o NERFIESHENRTD: TTHREEEEEL 440 HERESL 5-5 TRk

o SHBEEMNRE: 0-TSHAE 1-L£&EX 2-THX 3-L#HX 4-TEX

o AEEMNRED: 1- X 2-T#HERX 3-L#X 4-TE

® Nominal diameter: Based on the diameter of the liquid—phase pipe of loading arm.

® Code of using place: Letters AL means the loading and unloading work for train or truck tank.

® Code of loading location: 1-Top loading 2-Bottom loading

® Code of number of rotating joints: Calculating the rotating joints of liquid—phase pipe 4-4 rotating joints 5-5 rotating joints
® Code of structure of gas—phase pipe: 0-No gas—phase pipe  1-Up-connected  2-Down-connected  3-Up-turning

4- Down-turning
® Code of structure of liquid—phase pipe: 1-Up-connected = 2-Down-connected 3-Up-turning  4- Down-turning
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FERS K ELEHEE MAIN MODELS AND DIAGRAMS OF THEIR STRUCTURES

AL1401 AL1402 AL1403 : AlL1412
H—-——P
- - M.

AL1501 AL1502 AL1503 AL1512

AL1513 AL2503 AL2504 AL2543

BT HLSIE YA SE/FR A SPECIFICATIONS / STANDARDS FOR DESIGN, MANUFACTURING AND ACCEPTANCE

HG/T21608-96
H/QB1006-93
GB12459-90
GB 700

GB 3077

GB 8163
JB755-85
GB308
GB3323-87

DIN8563 T1

DIN8563 T2
DIN8563 T3

GB985-88

GB/T 8923-88

GB/T 13384-92

(I EE ) Liquid Loading Arm

(MEERE ) HiEES Liquid Loading Arm - Manufacturing Part

(MBI THEE ) Steel Butt—-Welding Seamless Pipe Fittings

(RREMIMBIAR LM ) Standard Specification for Carbon Structural Steel
(EEEMMEAREM) Technical Requirements for Alloy Structure Steel

(XM A TLENE ) Seamless steel Tubes for Liquid Service

(ENBFHFHEEFEARER) Technical Requirements for Forgings of Pressure Vessels

B AR ) Rolling Bearings —Steel Balls

(B IR SR L HERBBEMRES R )

Methods for Radiographic Inspection and Classification of Radiographs for Fusion Welded Butt Joints in Steel
(BEEMPHKEMNBEEHAE)

General Tolerances for Welded Constructions — Dimensions for Lengths and Angles
(IREBRERIE, I EXK) Quality Assurance during Welding, Requirements for Factories
(BREREMHERCEEHAE)

General Tolerances for Welded Constructions —— Dimensions for Shapes and Positions
(SEFIRERSHERPEEERONEREKXSRT)

Basic Forms and Sizes of Weld Grooves for Gas Welding, Manual Arc Welding and Gas-shielded Arc Welding
(RLEMRAHETHRAREER)

Rust Grades and Preparation Grades of Steel Surfaces before Application of Paints and Related Products

(R meXmARAREE)

General Specification for Packaging of Mechanical and Electrical Products
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10

LR
COMPOSITION OF STRUCTURE ~ »

)

. i# Column

. WESE Inner arm lock

. &KX Connecting flange
. M8 Innerarm

. EFHE L Rotating joint

. FEEE Middle elbow

. 38 EL Spring cylinder

. 5M& Outer arm

. HAZEE Outlet elbow

0. & Drooping pipe

= O 00 ~N O O = W N =

R
XU FE B e e Sk B A M B 2 B R 3 ) 4 BT AN 58 }J
BEiE SRR S B AR E R B IRIERE. 47,

FEdRES, EEEEEBIERENSEEMEI;

KHBUAIREH, SIESEETHARFET, SAZE/N;

HZMEE, URIWERY, BERGENEKER,

PRODUCT FEATURES

The double-raceway rotating joints and the sealing rings having elastic clamp ensure the medium will not leak during loading;
The spring cylinder balancer equipped with neutral equilibrium makes the loading arm to be operated in a convenient and
labor-saving way;

During the loading, it moves along with the tank within the normal moving range of tank;

When the loading arm is recovered, it is locked in the direction in parallel with the travelling direction of tank, occupying small

space;
With rational structure, the smallest arm size can meet the most reasonable envelope scope.

FESH

ERMR: EMESNSE~R
IR E: -196C-250T
AFRO42: DN50-DN150
i&itEA: -0.08Mpa-6.0Mpa
BEMR: B, THER, HEF

MAIN PARAMETERS
Applicable medium: Various liquid and gaseous products

Design temperature:—196°C-250C

Nominal diameter: DN50-DN150

Design pressure: —0.08Mpa-6.0Mpa

Pipe material: Carbon steel, stainless steel, liner pipe

T1EEIZ4SEE WORK ENVELOPE SCOPE

Py
Emsc,‘.s\

BWUEHWFERATHRARNES RS (BERITHER) , FREBXER,
KEY POINT FOR ORDERING:

Please fill in the Loading Arm Design Data Sheet under the guidance of technicians of our company and provide related drawings.

AL14018Y

FEAFE: BERDHOEHELEXZEORT
EAMNER: FEil. K&, LINERE

T{EEAH: 0.6Mpa-2.5Mpa

BEEMR: 20#/304/316/48

AL1401

Using place: Open loading work at the top of a tank truck;
the pipe joint is downward

Applicable medium: Crude oil, refined oil product, chemical
medium

Working pressure: 0.6Mpa-2.5Mpa

Pipe material: 20#/304/316/ aluminum

AL1403%Y
ERFE: BEMAMOEPELELEOR L
BEANE: FEill. Bimil. LINER

T{EEH: -0.08Mpa-2.5Mpa

EEMF: 20#/304/316/%8

AL1403

Using place: Open loading work at the top of a tank truck;
the pipe joint is upward

Applicable medium: Crude oil, refined oil product, chemical
medium

Working pressure: —0.08Mpa-2.5Mpa

Pipe material: 20#/304/316/ aluminum

AL1402%Y
FAFE: BERSBMOEHELELXEORT
EAMNE: FEil. K&, LINR

T{EEH: 0.6Mpa-2.5Mpa

EEMR: 20#/304/316/48

AL1402

Using place: Open loading work at the top of a tank
truck; the pipe joint is downward

Applicable medium: Crude oil, refined oil product,
chemical medium

Working pressure: 0.6Mpa-2.5Mpa

Pipe material: 20#/304/316/ aluminum

AL1412%8Y

EREZE: BEMHROESELEHEEEREDR L
BHENR: SFEE. EEENLINR

I/EEH: 0.6Mpa-2.5Mpa

FiEME: 20#/304/316

AL1412

Using place: Open loading work at the top of a tank
truck; the pipe joint is upward

Applicable medium: Volatile and toxicant chemical
medium

Working pressure: 0.6Mpa-2.5Mpa

Pipe material: 20#/304/316

11
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AL2503%!Y

ERBE: RERBEZARIELELEOE L3NG
BEANR: BHERIEENNR

I{EEH: -0.08Mpa/H i

EEM B 20#/304%8 FifE L

AL2503

Using place: Closed loading work at the bottom of a train;
the pipe joint is upward or sidewise

Applicable medium: Low-fluidity medium, like crude oil
Working pressure: —0.08Mpa/ self-flow

Pipe material: 20#/304 aluminum joint

AL2543%Y

EREZE: RERDEAREIELEFZEDOME
BEAMNR: BRUR. TR, TE%E

T{EEHA: 1.0Mpa-4.0Mpa

EEME: 20#/304/316

AL2543

Using place: Closed loading work at the bottom of a truck;
the pipe joint is sidewise

Applicable medium: Liquid gas, liquid chlorine, liquid
ammonia, etc.

Working pressure: 1.0Mpa-4.0Mpa

Pipe material: 20#/304/316

AL2504 %Y

FRZE: NERDEADIFELELEO G LS
ERNR: RRSERIEEPN R

T{EEH: -0.08Mpa/Bif

B R 20#/30448 FiiEsL

AL2504

Using place: Closed loading work at the bottom of a train;
the pipe joint is upward or sidewise

Applicable medium: Low-fluidity medium, like crude oil
Working pressure: —0.08Mpa/ self-flow

Pipe material: 20#/304 aluminum joint

AL1512%Y
EABHE: NENEBE FAFEEE L RAELREDO R TS0 6
BANER: RS, 8. BE%F

T{EEH: 0.6Mpa-2.5Mpa

EEME: 20#/304/316

AL1512

Using place: Closed loading work at the top of a train; the
liquid—phase pipe joint is downward or sidewise

Applicable medium: Liquid gas, liquid chlorine, liquid
ammonia, etc.

Working pressure: 0.6Mpa-2.5Mpa

Pipe material: 20#/304/316

AL1403i% zh3R &Y
ERFE: BEMMHROHBEELSES. THREEEL
BANR: Bk

T{EEF: -0.08Mpa

BB 20#/304/55/R &R

AL1403 HYDRAULIC PUMP TYPE

Using place: Open loading work at the top of a tank truck;
the temperature is high and the medium is easy to volatilize
Applicable medium: Light oil

Working pressure: —0.08Mpa

Pipe material: 20#/304/ aluminum pump

A
ERAE: BEMBEORENELNFRHMEE,
TR, ®RiR

EANER: Bl &l 5%

TI1EEH: -0.08Mpa—-2.5Mpa

HEAT-TRACING TYPE

Using place: Open loading work at the top of a tank truck;
the medium has poor fluidity, and it shall be heated and kept
warm

Applicable medium: Crude oil, residual oil, pitch, etc.
Working pressure: —-0.08Mpa-2.5Mpa

FEE

ERBE: BEMMBHOEEELELEOR EXET
BANE: BEE. EESFEEMRENR

T{EEH: -0.08Mpa-2.5Mpa

EARS. AL1401 AL1402 AL1403

LINER TYPE

Using place: Open loading work at the top of a tank truck;
the liquid—phase pipe joint is upward or downward
Applicable medium: Highly—corrosive medium like strong
acid or strong alkali

Working pressure: —0.08Mpa-2.5Mpa

Applicable models: AL1401 AL1402 AL1403

Jo L HERY

ERZE: SHRERIRELRUERE. FMEF=8GE
ERANR: SMRENR

T1EEA: —0.08Mpa—4.0Mpa

BEMR: L ERAEXKHE

NON-COLUMN TYPE

Using place: Various fluid loading environment; the
installation site is narrow, not stopped or transformed
Applicable medium: Various liquid medium

Working pressure: —-0.08Mpa—-4.0Mpa

Pipe material: All types of loading arms mentioned above

13
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BOTTOM LOADING ARM

HHEBERRAREFEARARENTEEHIARNERTEE
AR FREE, HEREWRRER TEREIEES R

This loading arm is a new product with proprietary intellectual property
rights developed by our company based on the overseas and domestic
market in recent years, meeting the safety and environmental protection
requirements, and it can replace like products abroad.

o2 U1 222 5255 TRUSS-TYPE AUTOMATIC LOADING ARM

EHEEERQFABTARNEEHEBE. CAS5ENE
BRFRGHA, TMEEELEHL, EERFHTIHIIR.

This loading arm is a kind of
full-automatic loading arm
independently developed by
our company. It can be used
together with the automatic
ration loading system,
realizing the automation of
loading work, so it has a good
market prospect.

©f VY560 42955 PTFE-LINED LOADING ARM

W FEhEEREhENROEHELY, REAKMERTEIH
BE, ZBENEARENE RIEEELNAFHPTFESPVCEm
&Y R

It is appropriate to use such a
loading arm for the loading
work of highly—corrosive
medium like hydrochloric acid.
The loading arm is featured by
the PTFE or PVC
anti—corrosion medium lined in
the steel pipe or the rotating
joint.

14

Bl G 24 5T CRYOGENIC LOADING ARM

% 1TZ2403R DESIGN PARAMETER LIST
e, #HE

REiEE (M) ZOSE

1 HENR 11 RIRHEZE (M) BEOSE
2 gitia 12 BHEEOSE
3 ®RIER 13 SHEEOFE
4 BUESD 14 Hités
5 BRIEEN 15 #&Z&E () POBEOROCEES
6 AEE 16 &% (f8) POBERMEGEERS
7 F () WERE=ZRE 17 &% (#8) EEEBE
8 EImEREZIRE 18 &%E (ff) BREBE
9 HEE 19 374 () (N
10 % (fp) #OME 20 EaE
No. Qty Highest tank truck (vessel) joint height

Transmission medium

Design temperature

Operating temperature

Design temperature

Operating pressure

Nominal diameter

Standards for the flange connected at the truck (vessel) end
Standards for the flange connected at the pipe end
Direction of turning

10 Tank truck (vessel) joint position

oo~ wWMN =

11 Lowest tank truck (vessel) joint height

12 Liquid—phase joint height

13 Gas-phase joint height

14 Base deck height

15 Distance from tank truck (vessel) to the center of the joint
16 Distance from tank truck (vessel) to the base deck

17 Lateral deviation of tank truck (vessel)

18 Total deviation of tank truck (vessel)

19 Column (matched) (unmatched)

20 Foundation seat

EAMER

TIT2&4%: 316L5304L, GB/T14976

3. 316L304L, GB/T12459

2. 316L=(304L

WEREE LR 316LE304L

EEELES: S8R (HORHE, 2X)

TEdEiEkEaE . PTFE (@)

AEESIZEXEENEME: Q235, GB/T700

5TIZH%EENEME: 304

KiE®2” (HRAEH): II=

KiE®2” (KEEH): II=

KE®1” (\BK|EHLRA): =

HEELASRPES: OI0EESRER. £61H
SEMZRY: DNSERAREF R A A HA MERIKE

BASIC CONFIGURATION LIST

Process pipe: 316L or 304L, GB/T14976

Elbow: 316L or 304L, GB/T12459

Flange: 316L or 304L

Forging of rotating joint: 316L or 304L

Motive seal of rotating joint: Composite material
(Imported sealing ring, Saint—-Gobain)

Static seal of rotating joint: PTFE (domestic)
Structural part not directly connected with the process
line: Q235, GB/T700

Structural part connected with the process line: 304
Low temperature valve 2" (for liquid—phase arm):

Chuankong

Low temperature valve 2” (for gas—phase arm):
Chuankong

Low temperature valve 1” (for nitrogen displacement):
Chuankong

Nitrogen protection system of rotating joint: ©10 rigid

pipe including reducing valve and one-way valve

Nitrogen displacement system: DN25 flexible metal pipe
equipped with 4 cryogenic ball valves with two in and two out

15
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b ARiR A A3 EE (AZl) LAND CRYOGENIC FLUID LOADING ARM (A TYPE) b GRS R S
CRYOGENIC SKID-MOUNTED LAND LOADING & MEASURING SYSTEM

ERRBRERAGZRERS —MINGEEBMANMRMEEEBE—NERAOERSEN, ERMNEEE
ERESE, RET. BREEER. EHTER. KEREEWR, X2VEHE, KER, HEZHRE;
RIRBRERRZGEES KFTURRIGEREK. BRERE, THRGEBEMSFMNL, REmaEMit, 2R
HEHE, REMAEREATH, £ KUERRGSKIE; KERIEARXENZIGGE, St HBiE,
ERETZE%, HELEMENLRE, S3EHRMEKMITUERRNER; 6 REHARKICE, AT
AMFEHMBIZETE, FENEIH, RS TEEESHREMmE.

The cryogenic skid—mounted land loading & measuring system refers to the integration of all the instruments and devices inside
the LNG loading arm in a special frame structure. The instruments and devices include loading arm, flowmeter, static electricity
alarm controller, pressure transmitter, loading flow control valve, emergency cut-off valve, loading pump, as well as batch
controller. The cryogenic skid—mounted land loading & measuring system leaves factory after going through instrument and
device installation, electrical connection, system strength and gas—tightness test, system function test, with the test data
recorded and system test qualified, and the manufacturer shall issue the system conformity certificate. After it arrives at the
loading site of a user, it can be put into use after the anchor bolts, process pipe, power supply line and communication line are
connected and a simple debugging is completed. Compared with the on-site assembling of control system, it can save site
design and site construction work, shorten the project duration, as well as improve the quality of loading control system.

FE FR{RIBRAKIEEIE (B2 ) LAND CRYOGENIC FLUID LOADING ARM (B TYPE)

& 1

\

Fl (¥

BREREMAREAEE ., FEA:

HWMARRSERRFZAREFENGRE, HFESRLI XRERALYFIBRBAVHEEENASR, EEkELR
SAPRGHESERRZATH—, EREELIRPERBN—ZE, XEFEEIWA @RS RGHT
Wi (WHEE ) o

The B Type and A Type are basically the same in configuration, but they have the following difference:

Based on the defect that the hose used in A Type for the nitrogen displacement system and the phenomenon that liquefaction
plants blow the residual liquid into the tank truck in actual use, the rotating joint nitrogen protection system and the nitrogen
displacement system are combined as one so that residual liquid can be blown (into the tank truck) through the conversion of
two valves after loading by adding a tee joint to the end of rotating joint protection pipe.

16
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BB SNAP VALVE 3 B8 F s iE I PR G
TEMmE

HLD 1 918 R T TR (MRS AR, Bk, 3
Wi, BAERS. ToH, TURE, RBS) HREK
&b, SRF—EHAK, HERSEDHF, HILELDE
ST BIBE M B R NET IR, BLBR TSR
ARRGHEMEXBE, WRITEALSE 5T ES HHE
Ao BITE: EENNBLAREESR,

Main uses

HLD1 snap valve is designed to install on the loading hose for
chemical materials (such as liquid propane, ammonia water, ethylene
oxide, liquefied petroleum gas, butadiene, industrial methanol and
natural gas), and when the tension force suffered reaches a certain
point, the snap valve will automatically disconnect so as to prevent the
accidental sliding of loading tank truck from snapping the loading hose %
to cause leakage and avoid the occurrence of accidents which can

cause larger hazards to persons and devices. The valve needs

manual reset and it can be snapped repeatedly. The valve has two \
connecting methods: flange and internal thread. T 8

report printing during the loading work.

RS IhEE

ZERGEEMGH EIREEfizfEEH
EHIEEINEE. ATHRESHATEE, 4%
E&ZHEEHEENER, AFTXANGS
s R ThaE, EEHEEFEHIUREHER
T, BERWE T IHIFEFI2E LML & B8
NIRYEFET1E,
A, MiFEHEE

R1EAN R LUE A I ia B iR s E i H2g mt
1T E B EhEF
B. mHIEEPRIZHESE

FRESMpEFSEENTENERES, 7]
IASCIRE B 3t 2 AN B A BB B EhiEH, FEE
BMAEREFIZR,

RERR

1. RERBSEIEH . ERFENFE.

2. RERMRE, EERBEHNTTY .

3. B3N, EHMFRTNRABE,

4, E-MHE R, TTEES.

5, TI#l LigBEEmE, #3HARPE
heE, BEmMA. KIERE BT EELRE
jjo

6. HINEZSHEFTFIROMA, RFHEi
T AR B RN

18

Decentralized Automatic Loading Control and Management System

SHEAREEHEERS, TERTALEMITHEBREA TR EIREHMNEE, EXHaHL
EEXRENRREE, EARMERREELIBTHSHRE, BIBERE. REREIMZ. EEEH., BFE
. BrisiBhspr BREiIEHl. BTEM. MRITNESTLIE,

The decentralized automatic loading control and management system is used to control and management the receiving and
delivering of oils and chemical products in the oil depot of petrochemical section, and it is an ideal device to realize the
automatic ration loading. It can effectively complete the work including parameter setting, data collection, flow and temperature
compensation, ration control, procedure operation, anti-overflow and antistatic interconnected control, operation monitoring and

SYSTEM FUNCTION

The system has site decentralized operating control and remote
centralized control and management functions. In order to ensure the
system reliability, the system shall have control room control and
management function, as well as the site decentralized control
function. When the devices in the control room are abnormal,
operators can realize the loading work of single loading arm at the site
by the site controller.

A. Site control loading

The operator can realize the automatic control of loading on the site
by use of the site anti—explosion loading controller.

B. Centralized control

Using the computer system connected with the site controller can
realize the automatic control over the loading of several loading arms
at the same time and automatically generate load records.

SYSTEM FEATURES

1. The system adopts the decentralized control and centralized
management method.

2. The system has flexible frame and very strong extendibility .

3. Automatic test, control the stop and start of valves and pumps on
the site.

4. Automatic master—slave switchover, high reliability.

5. The salve machine has electrostatic grounding and overflow
protection and test functions, which improve the safety work during
the granting of oil and chemical materials.

6. The main parameters of the machine are saved in I’ROM, not
affected by the battery or the power fail protection circuit.

19
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?%Eﬂ#%ﬁlﬁ BE SYSTEM SOFTWARE MANAGEMENT FUNCTION
. SERHEN., SRS ENAESNT 1. Real-time test and dynamic display of the work condition of slave
1‘E'[H:R machine delivery.
° i i 2. Picking-up at the designated freight lot or at a random lot for
e 2_: B IEE SR S RIS A RHE materials of the same kind.
BHRAREAX

3. The system function status and parameter setting can be combined
3. RERERE. SEEETINIZAE on the site; it has such functions as inventory management, report for

&, FEGEGEERE. Z8iEX. BE&ENE the loss of bill, data backup, as well as generation of corresponding
Ihek, FERMERBZE. logs. o |

4. ZEAEHEE, B, B, HEES 4. Thg system enables ‘ihe c!uery of delivering of some bmaterlals ona
fr. BEESYUREMMENERER, certain date, by a certain unit, truck number, and combined query,

st ) A A - classified data statistic, as well as generation and printing of reports.
TASEN., E&EEESXEITFRROER 5. The system can conduct grading of authority and set corresponding

FTED, coded locks.

5. EFZiHITHRIRSREIE, HiZEHEMN 6. It can, through the networking with the upper level system,
ZRLEH organically combine the two processes that the company makes

6. 5 F—RBEGHTERN, TMATF invoices and the delivery place verifies documents and delivers

g goods.
R, EELREZROBIAR . 7. It can realize the information and data sharing via the LAN and has
7. AIAS R ML E.%%ﬁiﬁ%#&i. 7

extended function, increasing freight lots in a convenient way and
EBREIIGE, FIAA @M, FFrs upgrading and updating.

ITHEER
ST EME R
THE SYSTEM STRUCTURE IS SHOWN IN THE FIGURE.
-_mis
P
e _ﬁﬂ = e

{ EL-50828 CEsoszs ELswess

Nz FASEE

Az, BEGREE
KEGHERE., BEGREE
I REEL I =mEE

ﬁ ﬁ (H0 5 e iG W )

Tan ﬁmrx'lmm

modam : modam

Scope of application
Light oil and liquid hydrocarbon loading of petrochemical

1
1
I
1
1
enterprises ; "**"“*"
Light oil and liquid hydrocarbon loading of large oil | ‘ I
depots :
Light chemical products loading of chemical enterprises ! h
| Emﬁﬁ
| MRHERE HENRRYE WM R !

EEE s 2% ¥ oIL TANK SWING SWPIES

HEFHHREEERTEEES, TRAERER, E—RETHEESHHEE L, 5—wEFERERT

, FHEEREAPEmIFE, BEMBEETME, BTke. —J—ﬁEED‘]%E’J;RB&f’F% FEERB K TN Z IR L
‘i&:FT"‘E'ﬂHiEo FE, {#RmEEFEhHmES, M EEMR, BERIEEHBSES0ME, ERKTHEELIZERNE
BHFf.

MEFTEFHRTEGEIBERAIIeE, eI o imRERNEm, tBrEdeEENEH,

Oil Tank swing line series can be set in various horizontal or vertical fuel oil tanks. In the oil tank, one end of swing line is
connected with oil outlet nozzle at the bottom tank shell course another end ( the suction of swing line ) is hung by float under
liquid level. The suction of swing line is floating up and when liquid level is rising and falling, so that the fuel oil supplied from the
tank is always in upper layer. As the water and impurity have fallen as gravity, the fuel oil in upper layer is cleaner than that in
lower layer. So using the swing line can confirms the cleaner fuel oil to be supplied and the downstream cleaning equipment to
be operated longer.

The equipment also has anti—vortex device and self— penetration and oil injecting functions, so that fuel oil can be filled into and
sent out of the tank through swing line.

ZEFIZHFL COMPOSITION OF STRUCTURE

/_1._
|

FMEERE

R O
LEIEFER

LEE

TV

A [E)iF 5

Bl —

BEERE—

BOE=

. Flexible connection

. Oil suction

. Upper buoy

. Upper arm

. Lower arm

. Middle buoy

. Fixed seat |

. Fixed seat Il

4

s

s

s

#

s

#

mmwmgnwm_.

#

~ n"?ﬁ

1 1

2, EisnA 2. Qil suction
3. BEIEE 3. Fixed seat
4, 4
5. 5

0 ~NOo U W=

e¥sHESk 4. Rotating joint
EO%X 5. Joint flange

E: B ERETSHEERAMEXEL  Note: Please provide the following parameters or related drawings

oihERE R NEF @ Type and inner diameter of oil tank

o EEEZMNME R e Specifications and standards of connecting pipe flange
oEENZERMHEHKE e Diameter and extension length of connecting pipe

o EEHL RS E e Elevation of connecting pipe

officHm A= E ®Max. height of loading oil in the tank

o /B TSI o Left/right rotation construction selection
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AL2803 XL INME ( HEE )

AL B9 /AFR O 2 5 DN80=DNG5, HIL
TEEAREELEZEAN, RETEEES W
BUmMEERE, — NIRME, BaFE,

XL B/ FR O 42 5 DN80OE, DN65

AL2803 AIRCRAFT REFUELING ARM (CREEPING PIPE)

The nominal diameter of aircraft refueling arm is DN80 or DNG5. It is composed of several rotating joints for pipes, equipped with
a balancing device, and when it is connected with the aircraft extractor, it is easy and convenient for one person to operate.
The nominal diameter of aircraft refueling arm is DN80 or DN65.

MEEEEHMEE MR CHARACTERISTICS
1. BFNFE: s Eid. 50, SemE, 1. The swing line used for aviation kerosene, Gasoline, diesel oil

. AFREE: DN50mm-900mm, and so on. o

. AWEH: PNO.6Mpa- PN2.5Mpa, i‘ gNSQ-E:OO Nomlnals:g"lg;ﬁr: D;II\SI;)?&jng{)Omm.
y . Nominal pressure: ] a- : a.

. bEEs. 0-75° . P : P

p . ; s e 4, Max. Up rotating angle0~75° .
 IRREXR: GEHAREE, AENBENFLEN, 5. The swing line can be separated into several Compartments

« FIREEERRREEE RS HEHI

o kWM

which can be delivered into out of the oil tank through shell manhole.
6. The swing line has anti-vortex device and self-Penetration
device, so that fuel oil can be filled into and sent out of the tank
through swing line.

TECHNICAL PARAMETERS ORDERED BY USER

1. Tank type ( horizontal or vertical )
2. Diameter of oil outlet nozzle ( outside diameter &Wall

HEEZEH HimRE TR .
1, HEERE (r=HEN )

5 4 4, =
2. HimEO = (MZEER ) - i
3. HOEEZMARENRIRE 3. Nominal pressure of the flange of oil outlet nozzle and standards
4, hERNE 4, Tank inside diameter
5. HigsHEE 5. Liquid level in oil tank
6. HIEERIEE 6. Slope of tank bottom
7. HOShOIERESSE 7. Elevation of oil outlet nozzle

PRODUCT USE

1, Isinstalled in the oil tank, and tank wall outlet connected to
prevent the tank bottom water and chemical, mechanical impurities
and oil mixing tank, to ensure the purity of outward oil tank;

2. Do high liquid inlet pipe use.

HEEER B E AR

1. REFEEMEER, FEEEE M EE AR L
MEEARME. MMRRSEESHE, R
I ety 8 15) S M3t R O 4 0 I

2. M AL Ttk B A ;
3. EATEMNMEMIEE, ME, AimMiLI. B
N, EE. MERBEI. RGFTI LM,

3. Applies to all domestic and foreign oil storage and transportation,

oil, petrochemical, electric power, metallurgy, aviation, light industry,
food and other industries of various types of tanks.

HEEZER W E SRR

1. I8 FBEENA. BFE (HHE) . FF.
REMA RS AR ;

2. MR %L S g T,

3. EE (HidE ) —insEEnENe, 5—ik
HEZT;

4. B HE A, WAL AW TR, FFH
BELAMTR, FFIisEAREREE (B
HE ) M EES (HihE ) REM ETEE
iEE;

5 AREBFEFNHEANREER, LKSZFE
#, BiFMHHSIFEHEBE,

STRUCTURE AND PRINCIPLE

1. The equipment consists of a rotating mechanism, the rotary arm (pipeline), the four part of the float, instrument etc.

2, The rotary mechanism is connected through the flange and pipe wall.

3. Rotary arm (pipeline) rotary end link, the other end of the link.

4, The tank into the oil or the oil, liquid level rise or fall, the float followed up and down, float end because link rotary arm
(pipeline) to drive the rotary arm (pipeline) follow up and down motion.

5. The device can be installed and used in floating roof tank, and the upper end of the floating roof connected by floating roof to
achieve floating oil.

MEENHBERE “EERARRER

FF@mES: FD-AB/S

HESaX: FD =@mS, AALTRER, BAESH, SHiE.
FEEATRER: DN50-900 iZitiRE : RERzNRE——210T
#1tEF: PNO.6Mpa- PN2.5Mpa

Foh il & E:0.1-32m

E=hE (ATHAPEE)

By R iR EaE . TSR FCL-. H2S/E i R BATH

THE MAIN TECHNICAL INDICATORS

Product model: FD-AB/S

Symbolic meaning: FD product code, A nominal diameter, B tank, S instrument.

Product nominal diameter: DN50-900 design temperature: the temperature of 210 C liquid flow
Design pressure: PN0.6Mpa- PN2.5Mpa

Floating oil height: 0.1-32m

Flange standard (to be specified by the user)

Corrosion resistance: resistance to chloride ion CL-, H2S corrosion and acid.
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LTI T - il L E¥it A L L

i P RMFAT TANK UNDER SAMPLER HEIEL 77 FSHF PABRICATED PLATFORM
BTREFZEATREBRAFHHETRERE, SFEERANREETRELMEMEIMNDSRIRITIRE, BT RBMSKREETNREDARARITENGEESELTE,

The tank under sampler refers to the tank-under sampling facility for sampling of oils. It consists of sampling pipe and related Itis a complex work platform used for the loading on the highway or at tr

accessories inside the tank and the valve and pump outside the tank.

o £MFIM, BEEM, AN,
o MEARNEHN, REREMFEGE, ETiRE.
oH LRSS HIMY . BTy, AR BEELEN.

G

[ o IR TR R AN S Mg P RS,
‘ ‘.‘)‘L i o AR AR RN B A R SR EE 0 S 55 8 1R
T o I ETE LAWY, RIEREARNZEE,
-l g -t Ad oMIEMAMEEAMNE, AFELTHRFRM,
L;/ i o e R AT AL R
N ctibeeed b o T MM L
' = 2N o AT MR, -
o TTARIE G HHF BRiR T =
4 ®Made of all-steel material, it is reliable and beautiful and has strong

beari ity.
oSBT, M. S, BESHR, TRORRE RS RT N RO saring capacity

s i e s ®With the split assembled structure, it is connected by standard
o LK HRIRESRITHREARBITS5%,

fasteners and is easy to be disassembled.

o REFERIRENE B AR RIF RIS AR - @t can be separate or single, or continuous in the whole. ”
oXBNMMEI =N ARG ERMEITRE, REGESHA1/6, 1/2, S6HEEE. ®The platform surface adopts the splicing construction of steel channel
o EREMEAEREFER —RIEE (XEFHARFHHBRENEE ) A8 with steel bar grating. i
o A RIFATE, RBREIIEME, ®The hot-dip galvanizing steel bar grating has good wear resistance ,\
o R/ EFB N AIER . and high corrosion resistance.
o M RAMS BRI, REEMRERISNAEEE. ®The steel bar grating surface has semicircle anti-skid teeth to ensure
o TS ERM, RHEENMETIEBKRN, the safety of operators.
CE T RERESERSEEELRESER—F, @ The rain or snow will not accumulate on the surface of steel bar
o A O AR & B B8 1 grating structure, and the top and the bottom of the platform have good
ventilation, not accumulating heat.
FEATURES ®The platform surface can adopt checkered plates. B //
@It applies to the sampling of liquid petroleum products such as gasoline, kerosene, diesel oil, jet fuel, naphtha and benzene. @It supports unilateral or bilateral work. o ¢
® The difference between the actual sampling point error and the design error does not exceed 5%. @It can be supported by single column or double columns. v L
® The swing of sampling pipe will not damage the tank body or the floating deck. @1t can be specially designed based on the site condition. &HI:UTF !

® Sample the oils in the tank at three different height points, respectively 1/6, 1/2 and 5/6 liquid level.

®The main structure is composed of three sampling pipes and one supporting pipe (the supporting pipe may be a floating pipe
of the oil tank swing line series).

P

BHEH Y e/

@[t can save sampling time and improve the work efficiency. A

®When the medium is jet fuel, the sampling pipe shall be made of stainless steel or aluminum alloy.
@ If no special requirements, the sampling pipe can be carbon steel.

®The analysis result of the tank under sampler is consistent with that of the international manual sampling.

*CO0K1 500

® The sampling outlet can be equipped with a burglar device.

1

REBEERN ZE T 3 ED A

Truck Single—column Platform Bilateral Loading Platform for Truck
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B et BT g1a518E2A Summary of the Spin Ejector

BielES 3 T2AF AL RBIERNSHEROFIRIEL, B2EBEm. ¥Eim. A, 58, fUERS
BN SPRABRENESFUNEMESE. ERANOHMAYNSEHEN™6E, BRTUEEHPHES K, EE
R, 2EEEZERZB.

The spin ejector is mainly used for the sedimentation—preventing job related to large crude oil storage tanks
and heavy oil storage tanks and is special eguipment for the dispensing of lube, fuel oil, petrol, diesel and jet fuel
storage tanks and storage tanks of various liguids. It is a new product used to replace the traditional lateral mixers

and which can solve hidden perils such as the problems of big noise, leakage of the tank wall and strong-current

start—up.
B TUREg185 TIEFRIE  Working principle of the spin ejector

Bl BB A RAUTEONNEE, EMREXEESRAEEENTRASR, SESHEBLSIIMEHEERIBE
&, REENDRBE, SURNENEIORASRIEIIERY. SRS ROEEEDEIRIATTR,
FRl 2~ 20/ EeNEE EEIRE, WREEANERIZSURTES. R, BAFREYR, BERER, B
BaivE, DhaTE~M.

The spin ejector system itself does not have any power device. Instead, it utilizes the existing matching pump
system of the tank area. The equipment is connected with the external circulating conveying pump via a pipeline.
The pump pumps out the oil in the tank and then pumps back to the spin ejector under the pressure of the pump
before it is ejected out. The spin ejector transforms the liquid pressure of the pump into a liquid jet and slowly
revolves at a speed of 12-25m/r, so that the medium in the storage tank is ejected and dispensed in an all-round
way, as a result of which sedimentation is prevented, leaving no point in the tank untouched. The dispensing

speed is great, so that the dispensing time is shortened, reducing energy consumption during the operation.

o SRS VMY

Appearance of the spin injection sedimentation preventer

600

1. BRI G

Nomenclature of the spin injection dispenser

N Ez =11
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7
d

Bl EEEERENAENER, AT RSHIHREENAR, FREBERASHLTRHETE,

I TRER.

Due to different circumstances under which the spin injection dispenser is to be used, precise calculation,

designing and production are needed based on the technical parameters of the storage tank in order that the

equipment may have the best effect.

- Blieg=oil
Tan%?oﬁme Number to be
(m) installed on each
tank
20000 ~ 50000 1~4
5000 ~ 20000 1~3

1000 ~ 5000 1

2. SheRERARss LR

Finis
Pump lift
(m)
35~200
30~ 200

30~200

e
Pump flow

(m’h)
300 ~ 1800
200~ 1200

150 ~ 600

ST
Designed
pressure

(Mpa)
20
2.0
2.0

Nomenclature of the spin injection sedimentation preventer

Sie VRIS BERNMREAMEE, A IRSEAZTERNUR, FRBEEERASIH

TEEITE. TR,

Wk
MOC

304
304
304

WA=
Butt flange

(mm)

DN200
DN200
DN200

Due to different circumstances under which the spin injection sedimentation preventer is used,

precise calculation, designing and production are needed based on the technical parameters of the

storage tank in order that the equipment may have the best effect.

i —1 Eﬁ%%ﬁ
Tanﬁs?bﬁme Number to be
(m’) installed on each
tank
30000 ~ 100000 1~4
20000 ~ 30000 1~3
5000 ~ 20000 1~3
2000 ~ 5000 1

RitE
Pump lift
(m)

40~ 200
40~ 200
35~ 200
35~200

=
Pump flow

(m’h)
500 ~ 2000
300 ~ 1800
200 ~ 1800

150 ~ 600

RN

Designed
pressure
(Mpa)

20
2.0
20
2.0

WA
MOC

304
304
304
304

WA=
Butt flange

(mm)

DN200
DN200
DN200
DN200
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FE T DR A 2% VRS MARINE LOADING ARMS

RARAREE XS, ATHANEMNEEREZZ BERRSHSE R, 2—Ma, REiHEm
FOLEHEIEE
The marine loading arm, also called oil transfer arm, is used to transport liquid or gaseous products through the pipe network
between wharf and tank vessel, and it is an efficient and safe wharf handling device for oils.

P

o YA TF=HMRER, BINEEMALERGTETE, RERERE,

o BfERME RS, KAEEEREREBLESMMES.
eWEEEEN AL, EEMEEEBHEREEMNAHAERRE,

O HER LA ATIREN, YERTHENTRIFDESE, MALHBNRER,
o ERMAKEAERFHKHE. BRIEFHIEE, BERSIRE=MBSAEN.

PRODUCT FEATURES

®When it is in idle state, the whole arm will achieve complete equilibrium in all positions, and the device is convenient and
simple in operation.

@ During the medium transportation, the loading arm moves along with the vessel within the normal drifting range of tank vessel.

® When the collecting pipe of tank vessel drifts beyond the normal range, sound-light alarm will be sent out through the range
detection system.

@ The rotating joint structure is designed as detachable type so there is no need to detach the whole arm upon replacing the
sealing ring, making it easy to replace.

@ The hydraulic drive marine loading arm system consists of three parts: loading arm, electrical control equipment and hydraulic
control equipment.

EAS# BASIC PARAMETERS
FS BRETH 5 1

No. Name of parameter BETE

1 AT DN80-DN600 (3" —24" )
Nominal diameter
2 it E ~0.06MPa-10 MPa
Design pressure
3 &R ~196C-250C
Design temperature
Pipe material Carbon steel, stainless steel, low—temperature steel, plastic liner, spraying plastics, etc.
. ERNE W&, BASHE, LIH (SE®. BH) . BRY
Applicable medium Qils, liquefied gas, chemicals (including strong acid and strong alkali), powders
- IR FHfr ks

Operating mode Manual and electrohydraulic control

FBEIE X #XEHE FB SELF-SUPPORT LOADING ARM

REEE. BER. Sitt=E/N REE/D.

EERMEANENEE, EAZNRNES, FEXRZESHEMEET. KEE
MEE; RABRKHRERELLUKBRINDEEMAESE, . BMiE sk
R SLRE TR ANE, RIS, XEA. IMERNTREEMREEIER
TEiEfmE= L,

& AT FRhiRER A RBH/NELIAG L,

It is featured by easy and simple operation, light dead load, small occupying space, as
well as small wind load.

The pipe not only works as the passage of medium, but bears the pressure of medium,
as well as its own structural load, wind load and bending moment. Larger rotating joints
are used to bear the internal and external loads and all bending moments; the
raceways of rotating joints of the column, trunnion and high point have quench
hardening process; during the loading, only the total amount of medium of inner and
outer arms and wind load act on the tank vessel flange.

It applies to small tonnage wharf which adopts manual operation.

RCEVMI THEREHE

SEHMEE. ZATE, BEELKRIFDAE, BPEEGEST.
STFEHTHE, MAFSELNESGE—, BHERMUER, AT
&E,

Jh3TH ARG, RASESELFMERSRAERZEREZREX
BLWEE. REHNSE, TEE8. ERELRRSNEED.

HABREREIETNE, AEMSMEMRBLRETRAT L,
NHAEEFEEERN RS IS SEBHTEHNES, EET/ILEHE
oL,

RC SELF-SUPPORT LOADING ARM

It is featured by rational structure, durable service, online leak detection function,
easy and convenient maintenance, easy replacement of sealing rings. What’ s
more, the rotating joints have a unified model, so the sealing elements can be
interchanged, reducing the number of spare parts.

The self-support structure adopts a large—diameter slewing bearing, which
revolves on the same axis with the rotating joint, to bear the structural load, wind
load and bending moment; the process pipe and rotating joints bears the
medium pressure only. .

It complies with the most strict design specification and it is allowed to installed
detachable elbows at the top and the trunnion box, making it unnecessary to use
heavy-duty hoisting equipment to replace the seal. The device applies all
wharfs.

29



ER#EFMANLEERHISHRAA

LIANYUNGANG YUHANG PETROCHEMICAL PRODUCTS CO.LTD

30

FE iR SR B M T X ARV
Electro—hydraulic Drive Self-support Loading Arm

R R IR B I 5T 37 A R
Electro—hydraulic Drive Double-barreled

Self-support Loading Arm
iR $) &84 ELECTRO-HYDRAULIC CONTROL PART

KHEEFHPOHASMEERKREEN, HHERETR, 5TVE.

RS RGREAENIMEFIRBIQNINEE, REFRTAQMINEE. BASKMEIRE, REREFLLER, B
I3, #EEE, TSR EmBERENEN, EEENEEOBR,

o BERGRIKAEEARNFRIZE, BEVRMFIHR, —BERSRSTTEHIEE AT EEFEFhRREE,

oTERHETRUE, KHELLT B RFIRE.

@ The control part of the loading arm is composed of electrical system and hydraulic system, featured by safe and reliable
performance and easy expansion.

® The electrical system has such functions as internal and external control circuit detection, limit switch status detection, as
well as overfeeding sound-light alarm. The system is equipped with wireless remote control and it is easy and convenient to
operate, making it possible to operate the oil transfer arm and observe the condition of joint from a very close distance.

@ The hydraulic system drives the loading arm to move in six directions; it is equipped with a motor pump and a hand pump, so
the user can select manual valve to operate in the case of power failure or electrical problems.

@ After the completion of butt joint, the loading arm is in free floating state.

Y ER =11
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#I’{I\:?hjl HYDRAULIC HOSE CRANE

RERIERENMMA, K IRELERFRESHMEENBRIRE, REEANSKEREIZITHIE, KR
INEHE. AMZHAEEAEERKBEESMARNTRAAREENRE, HEMRBKIELHTEE. LA TE
BEW. {IERFEEXFTED @

The hydraulic hose crane is a lifting device specially for connecting the hose with the vessel used at oils and chemicals wharfs.
It is designed and manufactured based on the used envelop range so as to freely lift and connect hoses of different weights for

different medium within the scope of fully—loaded small vessels and unloaded large vessels and meet the demand of vessel
loading work. It also can be used to lift odds and ends such as cargoes and supplies.

G
RERERNEMGERSEE, FE. BE. BIATFENXES:

o EEAREE, RUET TR ERENLFHE L,

oFHEMMAERE ZA—MENEN, EMRE, R,

o REANEAEH, RAEMEERSEZEN, ARTBHITRS.
OIRATEEEERE L, RERINBEARERNE L, #HITEPIESH,
OB EEIMIFMERS, LIM100XKERENEIZRE.

STRUCTURE FEATURES

@ The hydraulic hose crane is composed of four parts: base, rotary column, lifting arm and operating platform.
®The base is cylinder-shaped, and the base plate is connected to the wharf plane by embedded parts.

® The rotary column and the oil tank are combined as a box-type structure, featured by a compact structure and small volume.

@ The lifting arm is a box-type structure, with plates welded into an airtight structure, and the inner chamber has no need for
maintenance.

® The operating platform is fixed on the rotary column and the operating point of hose crane is set on the operating platform for
centralized control.

@It can be equipped with a remote control system so as to realize remote operation within 100m.
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Z547REE  STRUCTURE DIAGRAM CEIYER SPECIAL GANGWAY

BB ENAREGLEMNEEMLHTELR, AARRHELERZERE, REFBEHABERLR.
The special gangway is a large special device to provide a secure and fast passage to persons between the wharf and the
vessel when a vessel berths and works at a modern large wharf.

E AU

BN ERBBAE ORI ANRETLMERTIEEREE . EARNMIERT, TR LETIES. EHES.
BUBETE R FL RO IR N T RERBHEXT A0%EEh, SKELEMMM, AIEEEEAMAIIIEE, EBHEARRE, FRMENEM
EXR, BMEERKTENINE, ATUEEMNIFEWEDLA.

ATRIERENREVE, EMRGBEIEITRERTRITTHRERMNSBT AGCIRZHNEXSH. BFEHEK
MRERPIMIETRE. EMENIEIING, RAVHMGERNRS, ARIEZREDENTERE, BITFRES
E, REEMRERPEE, FAREDLELhSHNANERBIENRSKEREEAMBRERSKE,

1, EFE Base 2. [#E L& Slewing bearing 3. I{E¥ & Working platform GENERAL INTRODUCTION

. N The hanging ladder of the special gangway does rotational motion under the action of slewing bearing and hydraulic cylinder.
4. ¥&HE Rotary column 5. ¥¢%A Rotating shaft 6. ELZ Hydraulic winch Under the action of lifting mechanism, it realizes up—and—down motion. Driven by the hydraulic cylinder, the main ladder and the
7. $HL£48 Wire rope 8. M Lifting arm 9. F##HF Supporting column front ladder can do relative motion, realizing the pitching of main ladder and luffing adjusting of front ladder, which can satisfy
10. PREIHLH Position—limit mechanism 11. $4$4 Hook 12, j#I4L Oil cylinder different tidal ranges and different types of vessels. The special gangway has a horizontal rotation function to recover the whole

device in the wharf.

In order to ensure the equipment safety and reliability, the design and manufacturing of the special gangway are in strict
accordance with the anti—explosion requirements and reference related parameters of human engineering. It is equipped with
corresponding safety protection and indicating devices. The driving mechanism of special gangway adopts the mechanical and
hydraulic driving system, and in order to ensure the work safety of all driving structures, various safety protection devices are
equipped according to the design requirements. and according to the flash point of oils at the wharf, the explosion—proof
electrical device is chosen for all electrical devices of the special gangway.

13. E# Vertical ladder

PERESF =

e ERENE: WEEA. RELFE. RELE, BHTR,
ORE. BRE, WE, BEEEX, TXHI60EE M.
ORIEA N NBITIRE, WAREL L TRERIREMFHIRE.
OREERAE, ERMHEASHATUEIERT TIE,
OHRBFEERB LEEMBEE, LUHSHMERE,
OREIEEEEMN, FHRE, ZEBRFWHTATZE,
OB, TIERMEKEMNKIREHHRIPRKE.

» TVIGE MALOU

PERFORMANCE FEATURES

@ Full hydraulic actions: Hydraulic hoisting, hydraulic luffing and hydraulic rotating mechanisms, being stable in operation.
@ It is flexible, secure and reliable, with a large operation range, realizing a 360° full circle rotating.

@ The operating mode is remote operation, and it is also possible to set manual operation as required by the working
conditions at the wharf.

@ The velocity grade is adjustable, and the combination of any two actions can work under the rated load.
@ It is possible to set an oil pipeline on the lifting arm as required, realizing the association of dynamic and static condition.

@ The motor is fixed inside the base, making the structure compact, secure and saving the space. e
@ All hoisting, luffing and rotating mechanisms are equipped with an automatic safety device. TR (1 N\ ey S o S el e
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o HFEUXRABEESME, BREXZRE, FANESEBLREFKE;
o ZAKBSIHRARREE, EEMNAMBEERNRRATEEER;

o AT LIBITIRIE, WP ERIE;

* RERGHBESE, ZHMIFXETEE, AHEBERKMBIEINGE;
o FABENMAASIREREFHF R BBIPIIEE;

o IRMBEMERRETEE L, RIERNEN. FE;

o SEift BB R ¢ R G EGH FRUIRIET AW & ;

o Bt TWENRTSHERHERKE, B FTEEMIPRKE;

o BFRMMIE., HEsk, FEABRMRRUEDRE

HeRs TN B AR
MR TEXBMERELRDER. BN ABNE

&, REDXREEREEERE. EHBIEELE3
BE, TEE, EATFSAMU TR,

SPIRAL BALANCING GANGWAY

The spiral balancing gangway has the luffing of its main ladder, front
ladder and triangle ladder driven by the hydraulic cylinder, and after
the hydraulic motor slows down and drives the device to rotate. The
main ladder cylinder has a full self-locking function, without balance
weight. It applies to wharfs with the tonnage below 80 000 tons.

PERFORMANCE FEATURES

@ The main body of ladder is made of aluminum alloy, which is light and safe, and the steps always keep horizontal;

@ The connection between the triangle ladder and the front ladder adopts single—point connection, which can adapt to the
bumpy vessel and deck;

@ The site wireless remote control operation make it possible to operate on the deck;

@ The hydraulic system has rational layout, good sealing and easy maintenance, as well as water—proof and anticorrosion
function;

@ The lifting mechanism has good locking properties and protection function;

@ The button box is put on the rotary platform, making it intuitional and convenient to operate;

@ The advanced rotating and lifting systems make the ladder become stable and reliable in operation;
® When the special gangway is recovered, it has a locking device and a protection device;

@ The pitching and rotating systems of ladder and the platform lifting systems have protection devices.

34
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© FirbhIEIRHLA R R AL B LA BRI X BEFERDH, FRAWEMEE, ARELEDET IR E

e N R TR R . . BRRGHDHFETE, REDSEDEEZR 5

® BERGIMABSRGLHRIFKE; HHFAIKTEE £90° MIEELE, EAFHERAMNDLS

® FENMMAIE, ERAREHBE, 5H ML AgRDsk 6

® ERAFE LR 7
TOWER GANGWAY 9 8

SAFETY PROTECTION DEVICE The tower gangway is equipped with multiple platforms and lifting

@® The pitching mechanism of the main ladder has a limit switch at the pitching angle limiting position; mechanisms, with its main ladder, front ladder and triangle ladder

@ The pitching mechanism has a recover lock device; distributed in an arm shape. It has a large application scope. The 10

® The luffing mechanism of the front ladder has a limit switch at the limiting position;
® The rotating mechanism has a limit switch at the rotating limiting position;

® The hydraulic system and the electrical system have protection devices;

® When the lifting mechanism is in place, it can be locked by use of safety pins;

@ The tower has lightning protection function.

hydraulic cylinder pushes the ladder to make the pitching, stretching
and rope wheel systems pull the platform lift; the hydraulic motor
pushes the slewing bearing to drive the platform rotate within +90°
on the plane. It applies to the wharf with large tidal ranges or the
wharf with tonnage above 50 000 tons.
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227450l MOORING WINCH Pudiflii 25 RELEASE HOOK

LENERERREFS| ZMIE L, FEEERMAIMAANRLGIESE. BRI, RERE, &2 =Py

W, BEFEEDRER R E
. . i e : PRI A 45 £ B R ARG RN RGN EB B, BEBIEK
KGN ERBEE, BIEER. PREV. ERIZTHIEER. G RMBATE. BRI 2R % R RH—
RERBIESF
HAREFHRERBHELR S TE AL RMA < BIERM _En
Wik, SHEE, FRAXHMNMITE, FEMEERERE
MFRE-RREWVE, BERE, EFARE, BAETR28. X
9, =8, MHFERT>m, RN =5 aaRIER 25

The mooring winch is a winch device which can quickly pull the mooring rope to the wharf and hang it on a mooring dolphin or a
release mooring hook. It is featured by motor-driven winching, fast release, safety and reliability and convenient operation.
The winch is mainly composed of winch, reducer, explosion—proof motor, supporting column and control box.

SR LR
EEAMBRIL, BEEVL, K&, PR

FEFEIB T XA, RARMERBEN, &
B, BER, EE&TRBLINX,

Bz Ll

EEd (PR ) B, REWITREN. &
BAM, AIRFEISERELR (B ) BT
X, BIEhEE. (BAHR ) BEMESRIZHIR LA S0
Wz, REERLAEMA. ENMEHFBETETR
EU

VERTICAL MOORING WINCH

It is composed of explosion—proof motor, reducer, winch,
explosion—proof control box and foot switch. It adopts a coaxial gear
reducer, which has small size and low noise. It applies to petrochemical
wharf.

HORIZONTAL MOORING WINCH

It is composed of (explosion—proof) motor, turbo—-worm reducer and
winch. The devices such as (explosion—proof) foot switch, brake and
(explosion—proof) operating column can be selected for control the
motor winching and brake. It is featured by durable service, low cost
and stable speed change.

RER&AI Zo

INTRODUCTION

The release hook is composed of two parts: mooring mechanism and
winching mechanism. It is featured by automatic winching, safe and
reliable mooring and fast release, so it is a new generation mooring

device which is indispensable for a large wharf.

Improved on the basis of combining the advantages of domestic and
overseas products, the quick release hook produced by our company has

rational structure and adopts advanced processing technique. With strict

management methods and detection methods, the product is featured by reliable quality, easy operation and safety in use. At
present, the product has single-hook, double—hook, three—hook and four—hook series, among which the quick releasing hook of
double-hook and three—hook structure is most widely applied.

FEERER

O SHAMBRABMLBELEW, EHEER
WEEALIE, HETHENERE.

©® B FEEAUIRIT, BIBEFFXIZHI R TN
LY, BIHEEHEEE, REDERREIEE.

® TitBREHRBTR=H, HPEPAEIRE
Higﬁﬂ

® EFHAMEMIIEE

® RUZIRIT, TH/BELEP,

® ARIEZEFAEREINE.

FERARSEH

® E5i%iHRI 1 250-2500KN

@ iZit&45] -1 10KN 15KN 20KN

@ IREFMWIEAI/NF  150KN

® LUEEE  24% / Heh

® HHHEFEINZE 5.5-11KW, =ZHTR
380V, 50HZ, BHESE%dIBT4, Wi HEhes
BB R &R IRE RJIBT4, BiPEEIPSS, B
BEBFEHRPIEE, BRIEXEXT 1 AR,

MAIN TECHNICAL FEATURES

® The hook is made of high—quality all-steel material, and the
device has overall thermal zinc spraying treatment and passes the
nondestructive testing.

® The joy stick is released by hand, and the motor—drive mooring
winch is controlled by foot switch; the motor has a brake, which has
anti-reverse function.

® No matter fully—loaded or unloaded, the hook can be released
quickly.

@ It has automatic reset function.

® It has maintenance-free design, making it not needing daily
maintenance.

@It can be manufactured according to the customer demand.

MAIN TECHNICAL PARAMETERS

® Design tension force of single hook 250-2500KN

® Design stranded cable gravitation 10KN 15KN 20KN

@ Acting force of operating handle is smaller than 150KN

® Speed of stranded cable 24m / min

® Rated power of motor 5.5-11KW, three—phase AC 380V, 50HZ,
explosive—proof grade dlIBT4; the explosive—proof grade of
explosive—proof control box of disk brake dlIBT4, protection grade
IP55, having short circuit and overload protection functions; the
number of operations is larger than 10 000.
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