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HPA/HPB Series Petrochemical Process Pump

fFEAPI610. API682. 1SO13709. 1SO210494% &

Conform to AP1610 / API682 standard
X BURE-80°C~450°C

Operation temperature -80°C~450°C
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Flexible coupling

Ex AT {F£7110.0MPa

Max working pressure 10.0MPa
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EZATE Flange standard
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Petrochemical Process Pump

Petrochemical
Olefin
Industry

Coal chemical
Qil refining
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HPA/HPB petrochemical process pump is
designed for conveying clean liquid media, or
liquid media containing few particles, or low
temperature / high temperature liquid media,
or neutral / corrosive liquid media. It meets
with AP1610 standard.

EN 1092-1 ASME/ANSI B16.5

RFRES Nominal pressure
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HPA 80-50-200

PN40/PN100 Class300/Class600

Wetted parts comply to ASTM standard,
common material as follows:

12% chrome steel
Stainless steel
Duplex stainless steel
Cast titanium
Hastelloy

NENENENEN

H#2 X E1E Nominal diameter of impeller(mm)
ZHEOER Discharge diameter of pump(mm)
R OER Suction diameter of pump(mm)

%55 Series number
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Operating data

WintrEFR A

Standard conditions
at site

N -a—1
e

Flow rate

HOES

Outlet pressure

wmE (3~2250) m3h
%12 (3~230) m
BE (-80~450) °C

ESETAdERNENEE
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HIBEARETF40°C, R1K
FacC

Bk E AR 1000m

Flow rate (3~2250)m3/h
Total heads (3~230)m
Operating temperature (-80~450)°C

Relative humidity during continuous
operation max. 90%

Ambient temperature max.40°C, min.4°C

Permissible altitude up to 1000m above sea
level
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Deviations from the site conditions specified
herein must already be disclosed in the

inquiry.

The permissible operating range of centrifugal
pumps depends on-

Impeller shape

Speed

Vibration

Medium charateristics

Bearing and shaft load

Heat dissipation-particularly with regard to
insulated volute casings and the corrosion
resistance of materials

The net positive suction head of the
working condition and NPSH
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The operating range applicable to the pump
is indicated in the individual characteristic
curves and the pump data sheet.

The pump outlet pressure at the outlet nozzle
depends on:

The pump inlet pressure

The maximum total head of the selected
impeller diameter

The density of the medium to be pumped

[EAFRERS
Pressure and

temperature
limitations
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P2max op = P1max ip+p*g*H*10®
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The maximum pump outlet pressure P2max op
is calculated using the formula:

P2max op = P1max ip+p*g*H*10®

P2max op = maximum pump outlet pressure(bar)
Pimax ip = maximum pump inlet pressure(bar)

p = density of the medium to be pumped(kg/m?3)
g = gravitation constant(m/s?)

H = maximum total head at zero flow or at the
peak of the pump’s characteristic curve at the
selected impeller diameter(m)

Pumps must be selected and operated in a
way which ensures that the maximum pump
outlet pressure does by no means exceed the
maximum permissible operating pressure of
the casing pall wc at operating temperature.
This also applies to commissioning while the
diacharge vavle is closed(refer to fig 1).

The maximum casing operating pressure pall
wc of the casing and the casing cover
depends on the operating temperature:
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Fig.1: Maximum permissible casing operating
pressure pall wc. of HPA series pump
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Pressure and

temperature
limitations
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Speed and
impeller diameter
limitations
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70 120 170 220 270
T {ERE Operating temperature (°C)

Fig.2: Maximum permissible casing operating
pressure pall wc. of HPB series pump

The operating speed of the pump shaft must
not exceed the maximum permissible
peripheral speed of the impeller, which
corresponds to 65m/s.

300 400 500 600
M E R Impeller diameter (mm)

Fig.3: maximum permissible shaft speed
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K / Pump casing

M3 / Impeller
B4R / Spiral wound gasket
R / Pump cover
OZYE / O-ring

B b2 / Front deflector
OZYE / O-ring

Bl #%:i / Front cover of bearing
B} #i% / Front bearing
FIFIRET / Lifting bolt
SFLE / Air vent cover
REMK / Frame

RIENHMBRANEEHL, P OES AT IRE
REBEIIEOEMUTBRAENREFE, BAM

HEARBRFFEAPI610FRE,
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REYEEH STRUCTURE

HPA/HPB petrochemical process pump is a kind of
single-stage single-suction cantilever centrifugal
pump, the pump casing is of axial suction and radial
discharge, along its central line it is supported on
the base. And the pump cover is located between
the suspension body and pump casing via seam
allowance, it's applicable for most of objects. And it
meets with APl 610 standard.
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557 / Rear bearing
LEBHEREE / Tab washer

/NEHEE / Small round nut
B S 5P / Inner ring of bearing rear cover
OZYME / O-ring

fER54E / Back deflector

OZYE / O-ring

A5 / Back cover of bearing
OZYFE / O-ring

OZYE / O-ring

3AEE / Bearing gland sleeve
JEHAE / Rear bearing sleeve
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i / Shaft

&% / Pipe plug

OZYF / O-ring
57 E1T 25 PN / Inner ring of bearing rear cover
OZYE / O-ring

HMZ £ / Mechanical seal
OZ!E / O-ring
HEIEE [ Impeller nut
HERZEEIR / Impeller ring
RIFZEEIF / Casing ring
Uiz 8 / Dentiform gasket
&% / Pipe plug



RBEY4EH STRUCTURE

ROV RAEELNEZE, WMHAKRIEAPI6S2KAR
RV R AR A 5o

ZHZE PUMP SEAL

The shaft seal of pump adopts assembling mechanical
seal, and conforms to API682 in Cavity Size & flush

111213141516 17

‘ 3 45 6 7 8 910
|
12
|
I 1
|
K~ s
RN [ SR — _'_E___ - —_— - a4 - . D - -
L i . 1
32 ‘ \
v/l 33 : T YA7Y
34
35 . ,
36 X
| 3113029/28f 27/ 26
W HPBZEEZIEE
Z1& / Pump casing Ja#h7& / Rear bearing
BH4¢ / Impeller LEENEE / Tab washer
24308 F / Spiral wound gasket /NEMER / Small round nut
RE/ Pump cover A S EME [ inner ring of bearing rear cover
OZYE / O-ring OZYE / O-ring
n HiBGAER / Front deflector fEBA4 A / Back deflector
OZYE / O-ring OZUE / O-ring
Bl #&#i / Front cover of bearing S / Back cover of bearing
n Hi%H7& / Front bearing OZYE / O-ring
BIFERET / Lifting bolt OB / O-ring
[FLE / Air vent cover H7&EE / Bearing gland sleeve
RBIRYK/ Frame [E%17E / Rear bearing sleeve

25]24] 23] 22/21/20/ 19)

i / Shaft

E1% /Pipe plug

OZYE / O-ring

S ETEE P / Inner ring of bearing rear cover
OZE / O-ring

M2 E / Mechanical seal
OZU[E / O-ring
M52 / Impeller nut
HEZEEIF / Impeller ring
RIFZEEIR / Casing ring
WHRE / Dentiform gasket
E1% / Pipe plug
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W 25 TR AMEES Single end balanced mechanical seal

i FERHERT

Double end balanced cartridge type

W WU E T AR M2 $ Double end balanced mechanical seal W 2B Z = Tandem mechanical seal
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HBHE, ERAFHK

Optimized design, safe operation
Easy maintenance, long running life

BEFIFER, KENTERIHEOEE, 55 Rear door, no need to disassemble the suction and
@, L. discharge pipeline during maintenance, convenient
and easy installation.

FaEHEEER, REAFSHET.

Highly interchangeable in produce parts, to reduce
spare parts for customers.

HICIRE R R AN [FHEAE

Impeller nut Pump cover Frame Rear bearing sleeve

RIK FHig MhAE S LA M i SR MR EA N
Pump casing Impeller Front bearing cover Shaft and bearing Back bearing cover

INMEER M, MNKHABEEE, RIEMMBMER TIEE
EBEIRITRIER TEERERD, BITREMY,
PR ARAES 25 BB Km TRl Ao

HARHAEE, KRZEHARICET, 12572
BERIE, SMUEASEME, Bahibm, PR
B, HERMHAEFR,

EEREHARES, YIRARMARHE,
BiLEFENTRER K, {RBMAERSFN, BITER
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Thickened heavy shaft and enlarged bearing
spacing can ensure the minimum deflection, stable
operation, less repairing fee and operation cost in
case that the pump works far away from the design
point.

The bearing adopts oil bath lubrication, large space
bearing case and oil pool so as to enhance rigidity of
the whole pump, equipping oil cup with constant oil
level for automatic oil addition, so as to reduce the
temperature rise of lubrication oil and prolong the
lifetime of bearing.

Compounded labyrinth bearing isolator can
completely solve the leakage problem of bearing
case, so as to prevent from entering dust or water,
prolong the lifetime of bearing, have more reliable
operation.
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HZHE, ERAFHK

Optimized design, safe operation
Easy maintenance, long running life

BE#TRMANE, REFHIFY, KABRKN, TKE
msmiR, BNEREBREE, BERKKERX, &
SEUESS

ARMAFIRI, BNEED, REREBITRE

%, SEMEKREAED.

RFFABRL AR A, DARATFREEIZIT
REAAFZIR WNSHN#EOENSE) LR
MW@, RIEHAERSFN.
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Conical suction chamber owns the virtues of uniform
velocity field, less hydraulic loss, which equips a
deflector, so as to reduce circumferential spinor of
liquid flow, head loss and enhance efficiency.

Double-casing volute pump can reduce radical
force, enhance the operation stability, realize
maximum lifetime.

The pump adopts B-shaped angular contact ball
bearing to bear the axial force due to deviation from
the design point or harsh condition (like high inlet
pressure etc), so as to prolong the lifetime of
bearing.

B EHE

RIER I EERY B

T RBKIES RMIRERITIA TR

Rk EIRIE
REETFERBNK, EHRERGITEIN1.5E, RE10DH,

4 geid e
MIEISO906 M NE, HIOKHEEIZE, RUE2B,

NPSHiz 3%
RAEISO5199kF I,

xEhiRIs
RIEISOS 199 1 THRENIHIL, REVREIZNERFNEHIEAR

mENE
FEIERET, WHARHHITUE, NENERICRESR,

MEHRIS
SEEMEIQY, FHETHQN, RIEBENASEL.

Order-related tests,
confirm the performance of pump conform

11
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The company carries out the tests below as standard:

Hydrostatic pressure test

Hydrostatic pressure test based on clean water
at ambient temperature, test pressure is 1.5 times
on design pressure.

Performance test
Measurement according to ISO9906, accuracy
class Il, acceptance class 2B.

NPSH test
According to ISO5199 standard.

Vibration test
According to ISO5199, vibration lightness level is
controlled at class A.

Temperature test
Test the temperature rise of bearing, and keep
records.

Raw material inspect
Spare and casting parts inspection, to ensure the
reliability of the whole machinery.

1] 3 A

Notice to Order

(—) ECRBNBFER LIRS ROTEMIDER
Z LNV IRER TR B 23

IR Batb%
22kWIL TR 125%
(22~75)kW 115%
75kW Lk 115%

(D) ITHEER CRIERM) FMETS,

(2) REFZFRRABEERERBDR &HRAE
BT

The ratio of the motor's rated power to the pump’s
shaft power should be the following:

The shaft power of the pump the ratio (%)
Below 22kW 125%
(22-75)kW 115%
Above 75kW 115%

When ordering, please fill in the table “Working
conditions of the pump”.

Warranty is valid only when genuine spare parts of
our company are used.

13



14

RIESZM Working Conditions of the Pump

T{E%H Operating conditions

X 7T B Pumped fluid

mE =P\ B =/ R =Nt /LI
Capacity m3/h | Max Rated Min 1Media ______________ Max ratio Min ratio %
iz =P\ B = R =Nt /LI
Total head m | Max Rated Min 2 Media  ______________ Max ratio Min ratio %
HOED = FAN E =/ R =AELH =dNsal
Suction pressure MPa | Max Rated Min 3 Media ______________ Max ratio Min ratio %
HOES Bk WE /00 S8 (5 ]
Discharge pressure MPa | Max Rated Min B Solid Content (humidity) Wt %
~ N = olg e . P
WNEATERE WNEEBER
NPSH required m Particle diameter mm
1BRIERMG EEE Bl B iy & (o) 1k
Operating conditions Continuous Intermittent Medium characteristics Corrosion Abrasion
M7 3238 5 /0 NS - RXRE =X EE =2\
MHEPRMAAFLRN Spot conditions Operation temp °C | Max Normal Min
i it w ERERE T
fiif Position Density Under operating temp kg/m3
£ BXRE BER HEE ERERET
Indoor With heating With shield Viscosity Under operating temp mPa.s
=5h TR ToiEAR AED ERERET
Outdoor Without heating Without shield Vapor pressure Under operating temp MPa(A)
eSS S Eb#
Requirement of Cold-proof Specific heat kcal/kg°C
WAL E R SRR SRE
Requirement of Damp-heat-proof Concentration of chloride PPM
M7 o - H2S (AL 53R EE
B ZEH Site condition Concentration of H2S PPM
BREE ERiZE L S8 a5
Altitude m | Hazardous liquid Flammable  Explosive  Toxic
RSED ERFM 5 5
Atmosphere pressure kPa | Volatile characteristics Easy Not easy
HEXTEE =P\ =/ e
Relative humidity Max Min % | Boiling point °C
MRREEE SEERE
Ambient temp. Range °C | Crystallization temp °C
SBEEMN e RE B
Abnormal conditions Dust Smoking Smelting point °C
EkXiE S & A AR
Electrical classification Class Division Group Point of flammability °C
IR KI5 itk iz HBRRIAE
Power source Volt Hz Phase Compatible liquid
mE Eh GEVA LY
Y EIIK Temp °C Pressure MPa | Compatible rubber
Cooling water SUADRE IR
Chloride concentration PPM | Critical temp °C

NREEZS BA/RNED &5 EH
Compressed air of instrument| Max / Min. Pressure /MPa | Critical pressure MPa
AR HE
Driving way Other
BXHhEs

Coupling type

| Performance Range

b3+
[ EA

1£8

| (U.S.gpm)
400 Q(L/S)

[
300

3000 4000 5000 6000 Q

2000

\
30

400 500

3?0

2?0

20

[
200

[
100

50

|
40

20

10

H(m)

g 8 o o o o o
T S 8 § 8 § = B
| [ 1 1 | | | | | |
/N
APSS
907‘1*5? /N
/8/ =3 ;:,\\\/\
[ L2 s ¥ IS
REDr VAR VAR D
S S S S
/é’? ¥ © N q
S/ g Pa S
v‘\O by 8 /5 o N /
3 S © D
K N & N 7
¥ 0 / 3 )
VEE SN VAR
I N~ 3 3
S ~— Te} >
/@ . = 5/\8\ = /
S o < )
7 $ g2 = /8 ?/?\
VAR NES QR s/ g
(o] = =
g [ 278 FaL/S 8
T NG S f @ IS ~3
[ 24 | °N\J 2 /12 §\\ )
[ g,%o o NS |/ 2 / s
L ys ! Je I -]
o o
[ 2 /g [8 AN A~E /S
[ & [&8 ) 3 /5 T o<
& = ©
C/\\L © 3 / S \>
NN © & /
s/o P ™S ®
S/ & |/ I~
I/ < / = N
3 8 [ 9 S 8
T/ |2 S 7
AN\ 2 < < /
AR / 8/ 3 /
NONG
[ \\
| g
L .
£ 2 | NG
= o) w S
S elel 8 Vi
I o : Y 0O
0 O 3 3 S
1l /
= /
8 8 8 28 8 € 8 8 =

1500

Q(m3/h)

1000

400 500

300

100 200

50

30 40

20

10

El (50Hz) Performance range of HPA (50Hz)

Lt
(/5

W HPABUREY %R



(ZHOSG) gdH jo ebuel eouewWIOped (ZHOG) EHDFEFILHEFIIH H
(U/ew)o
0051 0001 00S 00  00€ 002 00} 05 oy  0f 02 0l s b )
ot
(WH
N\ A \/
2 AV N
\/ 091-001-001/ \ / \ —
00} — N q A N \ 0¢
002-051-05 o /o/
. i %ﬁ L \w// / //\
\\ W/D hcom-oo TooN N \ \ oy
082-002-002/ ™/~
0 MO
N S~ /O/
002 — A\ 052-051-0S F\ j\ //N 7 // \\ S—— 09
>o 052-001-05}+-£052-08-00 1 /— 052-0G-08 /
00€ — / / ~ T~/ ) T~ T A
&e-ooc00e/ / $1€-08-001 7 7 Va 00}
Gle- 001-0G} ,O.mrm-om-oow PO Sle-0v-08 \
007 — /o/ ~L_ { S1e-G2-0S
/ ~ 007-08-001 B ~_
. ! 007-0G +-0S -001- 00-0r-08 T
00S /0000002 007-00}-0S ﬁ oVt
_ \d.f 7d 00%-0S-001 V/
/ 1 0g Sb-0g.) .+ ~ 002
i L 0s» 055~ 700 %04 —
_ /m/ 005, 05 Log 0S7-05-004
_ ~ QQW Ny .Qb\ //N %/ —
~_ ~ y — ulw/10s62=u
000} — / ZHOS 00€
00y
(Srio o s o IR L A SIS B S S -
| | | | | [ | | | | | | | T | | | | | | |
(wdb°S'N)O 0009 0005 000%  000E 0002 000} 00S 00v  00€ 002 00} 05 of 0¢ 02
(ZHOS) VdH Jo ebuel souewioped (ZHOS) [EHDLEHIEIXLEYIH
(Uew)o
000 000E 0002 000} 00S 00F 00€ 002 001 05 oF 0f 02 0t S ¥ € 2
2
(WH /\
0l \ // €
AN \,// y
A\ \ N //\ J\ ™ /S~ g
\ / 091-004-00} / J\ ~_
0Z - \of.ow.oor oov-om-ow\‘om?ov-om \
Ne / 002-G2-0t
05108 c\ ~ 4 \v/s
/
08 - /00001001 /1 T~/ II\ 0l
oF — N
\/ O
— /
05 - 1 — ~—
_ i | 7 /‘/ / IJ/T 02
] s1e-001-0g1 £5VE-08:001 /51805001 /' g1 e-0p-08 \ G1€-G2-0S
00l - / ~ L/JP/
T~
\ Sv.oe.Wo/ Poov-om-ooF /\/Il — .
/ N N o——
/ J\ / c/J\ — Ty~ /
00¢ — 005-00-00t /7 006-00€-00€ / 00g-0G2-062 A0 osr-001/
S o%.ooqgm\mﬁwe 057 005-001-08}
-~ o b . /
006 — A 096001007 (2 L /
%.QQV 00}
00 Qo o 00
. " 0,
~S 0g /ﬁO//QW // / UIW/IS/ 4 L=U
00S — ZHOS
i 002
000} 00€
(SO 000k 00S 00 00 002 001 05 0F O0F 0e 0t S v € Z 1 (W)H
I | | | | | L1 1 | | | | | | I | | | | | |
[ [T 11 [ [ [ [ [ T [ [ [ [ [ [ T T [ [ [ [ [ [ ]
(wdb's'N)O 0005+ 0000+ 000S  000¢ 000E 0002 000} 00S 007 00€ 002 001 0S OF 0f 0e ot



‘sBuimelp uoionIIsuod Auedwod 98s s|ielap uolle|jeisul oiyoads (g
{SI010W SBII8S A [BUOIIUBAUOD ‘sBulidnoo wheiydelp uo pseseq (|

ETHETVE#FRZYY (¢
WIS EAE R HEEE (T

BhMFERZER

0}

0¢c

0¢

oy
05

001

00¢

RS} @ i
¢d | Zxu 1]
== i — f r«|T r«|T I — |
@ IXPIN-U v
: —
T _ W 1 _
T T — |
- | 5 |
- = _ | o
—_— —— —_ —) - —_ —_— o - - +
ﬁm = | &
| IV“.. |
, ,
T T ) _ _ ] e
anNd
suoisuawi(] ajejdeseyqg
(ZHOS) 9dH Jo 8bues 8ouUBWIOLISH (ZHOS) EHPEF|ILHETEIIH H
(U/ewW)O
0007 000 0002 000+ 00S 007 00 002 004 05 OoF 0f 0z 0l S v ¢
(WH
0l
091-001-00}
02
@
O Q O
0€ , 002-001-00}
ov 062-002-00¢ O - o o O
0S Q
O 062-05-08
O ® O
m.om-oeé S1€-07-08 51€-62-05
00} e O
0080
007-0G-004 = 08
@,
002
00€
00y
ulw/IG/y L=u
005 ZHOS
000}
(S/MO 0001 00S 007 00€ 002 00} 05 OF 0f 0z ok S v € Z |
(wdB's'N)O 0005+ 0000+ 000S 0007 000E 0002 000} 00S 007 00 002 004 05 OoF 0 0z

0t



00¥>0cIN-8 G98 SI6 GLLIXE GeSlt 0Sve 00S+ 14 161e-SSle

08}
00¥*0cIN-8 G98 SI6 GIOXE 0SH 14%4 Oove S8 Gcs G/0}4 G29 61 00k 0St Ge N08¢-SSce G1E-00+-0G1
00¥>*02IN-9 G98 GI6 0L.%e 0SH o8l 08 orl (5 7100¢-INO9
00¥*0cIN-8 (0] 092 GI9%E oSt 1484 G0k 08t c N08¢-SSce
074 0S2 (VA% €09 00¢ 00k 0St 0Sc-00+-0G1
007><0cIN-9 0L 092 0L/L%eC oSt o8l 08 orl Sl 71002-INO9 L
007*<0cIN-8 Ok 092 GLOXE oSt 14%4 G0k 08t 4 IN08¢-SSee
089 Oly
007*0cIN-9 Ok 092 0L/%2C oSt 045" 0S¢ 08 €09 0L 00k (0/0)" Sl 7100¢-INO9 L 00c-00}+-001
orl
00¥>02IN-9 Ok 092 GI9%e Gest GeSH 099 06€ 099 b NCEL-T00H
00¥>*02IN-9 Ok 092 0L.%e 0SH o8l 002 (04% or8 gl 7100¢-INO9
0S¢ orl €09 GLL 00k (0/0) 091-00+-001
00¥>*0cIN-9 Ok 092 SlL9%¢e Gest GESL 089 Ocy 095 b NSEL-T100+
00¥7*0cIN-OL G98 Sl6 SLOxy oSt 09/¢ 074 G/6 G/.S 000G+ 08t cl9 00¢ 08 (0/0) Sy 1G1e-SS1LE 0S¥-08-00+
007*0cIN-8 G98 SI6 GLLXE GcSl 0Sve 000G+ 14 151€-S08¢
08}t
007*<0cIN-8 G98 SI6 GIOXE oSt 4% 0ce G/8 GcS 096 G29 /81 08 (0/0) G'e NOS¢-SSee 00¥-08-00+
00¥>0cIN-9 G98 SI6 0L/%e oSt o8l 08 orl € 7100¢-INO9
00¥>*0cIN-8 G98 SI6 GLLXE Gest 0Sve 062 (0[6)% SOEH 14 NG E-S08¢
08t
00¥*0cIN-8 Ok 092 GIOXE 0SH 14%4 0ce 096 G29 06} 08 00k 4 NOSc-SSee G1E-08-001
042 (A%
00¥>*02IN-9 Ok 092 041%¢c oSt (0451 0r8 orl Sl 7100¢-INO9
007*<0cIN-8 0L 092 GIOX%E oSt 1484 096 08t 4 NOSc-SSee
0cL Oy
007*0cIN-9 0L 092 0L/L%2C oSt o8l 0S¢ 08 €09 S99l 08 (0/0) Sl 71002-INO9 L 0G¢-08-00+
orl
007*0cIN-9 Ok 092 GL9%¢e GeSl GESH 002 Ocy 099 b NCEL-100+
00¥>0cIN-9 Ok 092 0L/%e 0St (045" 089 (04% 08 Sl 7100¢-INO9
0ce orl 809 09} 08 00k 00¢-08-00+
00¥>*0cIN-9 Ok 092 GI9%e Gest GeESH 099 Ocy 099 b NCEL-T00+
007><0cIN-9 Ok 092 0L.%e 0SH (04518 009 08¢ 08 Sl 7100¢-INO9
00¢ orl €09 GGl 08 (0/0)" 091-08-00+
007*0cIN-9 0k 092 GL9%¢ G'cSH GESH 089 09¢ 099 3 NSEL-T100+
007*<0cIN-8 G98 SI6 GELXE GeSl 0Sve (0)24 G06 GcS 000G+ 08} cl9 08} 0S 00k 14 1GLE-INOSS 0Gv-0S-00+
00¥*0cIN-8 G98 SI6 GLLXxE GeSl 0Sve GBIk 14 SSLE
08}
00¥>0cIN-8 G98 GI6 GIOXE oSt 4% Oove GaG8 G0S G0k G29 08} 0S (0[] Ge IN08¢-SSee 00¥-05-00+
00¥>0cIN-9 SI6 0L/%e 0Sh o8} 7100¢-INO9

007*0cIN-8 G98 Sle SLLXE Gest 0Sve 0cL Ovy G8lL 14 SGLE
08t
00¥>*0cIN-8 Ok 092 GLOXE 0Sh 14%4 G/0}4 4 N08¢-SSce
0ce 004 Ocy G29 /A% 0S (0[] 8 G1€-05-00+
00¥>*02IN-9 Ok 092 0L.%eC oSt 045" 08 Sl 7100¢-INO9
orl
00¥>0cIN-9 0L 092 G19%¢e G¢Sl GESH 089 00¥ 099 3 NCEL-T00H
00¥*0cIN-8 Ok 092 GIOXE 0SH 14%4 096 08} 4 NOS¢-SSee
G99 Oly
00¥>*02IN-9 Ok 092 0L/%2 oSt 045" 0ce 08 €09 gGh 0S 08 Sl 7100¢-INO9 0G¢-05-08
orl
00¥>0cIN-9 0L 092 GI9%¢e GcSl GESH Gv9 06€ 099 b NCEL-T00H
007*0cIN-9 OLL 092 0LL%¢ oSt o8l 08S 08¢ or8 S 7100¢-INO9 L
0ce orl €09 oSt 0$ 08 00c¢-05-08
00¥>*02IN-9 Ok 092 GL9%¢e GeSl GESIH 099 09¢€ 099 b NS€EL-T100+
00¥>0cIN-9 0L 092 0L/L%eC oSt (045" G9S 08¢ SHL Sl 109 1-INO9
00¢ orl €09 orl 0S 08 091-0S-08
00¥*0cIN-9 OLL 092 Sl9%e Gest GESH GG 09€ 095 3 NCE 100+
00¥*0cIN-8 Ok 092 GIOXE 0Sh 14%4 (0]%0]" 08} 4 S08¢-SGce
002 (0147
00¥>*02IN-9 0L 092 0L/L%eC oSt (045" 00¢ 08 €09 €51 ()7 08 Sl 7100¢-INO9 GLe-0v-08
orl
007*0cIN-9 OLL 092 Sl9%e Gest GESL 089 Ocv 095 3 NCEL-100+
00¥>*0cIN-9 Ok 092 0L/%e 0Sh (045" G99 Ocy 08 Gl 71002-INO9 L
00¢ orl €09 09} (0174 08 0S¢-0v-08
00¥>*02IN-9 Ok 092 GL9%¢e GeSl GESH Gv9 00¥ 099 L NCEL-T100+
00¥>0cIN-9 Ok 092 0L/%C oSt (0451 089 08¢ SHL gl T1091-INO9
0ce orl 809 orl ov 08 00c¢-0v-08
00¥*0cIN-9 Ok 092 GI9%e Gest GeSH 099 09¢€ 096G 3 NCEL-100+
00¥>*02IN-9 Ok 092 GL9%¢e GeSl GESH 099 b NCEL-T100+
0ce 0ovS 09¢€ orl 809 145 ov 08 091-0v-08
00¥>*0cIN-9 0L 092 G9vxce oSt oecth 00y G0 1106-S06
007*0cIN-8 OLL 092 S1L9%xE oSt Srie 096 08} 4 NOS¢-SSee
0cL Ovy
00¥*02IN-9 0L 092 0L/%2 oSt 045" 00¢ 08 €09 0SH 4 0§ Sl 7100¢-INO9 G1e-Ge-09
orl
00¥>02IN-9 0L 092 GI9%¢e GeSl GESH 004 Ocy 099 b NSEL-T00+
007*0cIN-9 OrL 092 0LL%¢ oSt o8l S/9 (047 Sl S 71091-INO9 L
0ce orl €09 orl Ge 0§ 0S¢-G¢-09
00¥>*02IN-9 Ok 092 GL9%¢e Gest GESIH G359 Ocy 099 b NSEL-T100+
00¥>*02IN-9 0L 092 G19%¢e GcSl GESH 0cS L SceL-1004+
jeie) Geg 0s€ orl 18V 00k Ge oy 00¢-G¢-0v
007*0cIN-9 OLL Sor*e oSt oecl . 106-S06



00vx0cIN-¢k  00SF  0SSH GELXG GeSlt 088¢ 00 0S99t 062 00S¢ 08t G/8 4319 (0(0)% (004 4 096-G5€ 0€9-00%-007

00vx0cIN-¢ck  SGvEL  G6EL GELXG Gest 088¢ (0[6)% (0] 8¢] 062 00S¢ 08t G/8 (4319 0oy 0014 el 096-GS€ 095-00%-00
00r>x0cN-¢cl  Svel  S6El GELXG Gest 088¢ 00 09S}H 062 00S¢ 08t G/8 0.& 0oy 0014 el 09G6-G5€ 00S-00t-00¥
00r*0cN-¢L  00SL 0SSt SELXG G'cSH 088€ 00 oSy 0eL 00S¢ 08} G/8 09€ 00€e 00€ 4" 006-G5¢€ 0€9-00€-00€
00r*x0cN-cl  SGvel  S6El GELXG GcSl 088¢ 08¢ 004" 0€L 00S¢ 08}t G/8 0ee 00e ooe el 006-G5€ 09G-00€-00€
00r*x0ciN-cl  SGvel  S6El GELXG GeSl 088¢ 00¥ 09€l 0€L 00S¢ 08} 081 0ce 0oe ooe el 006-G5¢€ 00S-00€-00€
00vx0cIN-OF  G6LF  GPcl GLOXY oSt 09/¢ 00y 042t 089 00SG+ 08k yAYA 06¢ 00€ 00 8 1G1e-SS1Le 00v-00€-00€
00vx0cIN-¢k  00SF  0SSH GELXG Gest 088¢ 08¢ 06E 0L 00S¢ 08t G/8 0ce 0S¢ 0S¢ 4" 005-SS¢€ 0€9-05¢-05¢
00vx0cIN-¢k  00SF  0SSH GELXG Gest 088¢ 0sel 0L 00S¢ 4" 005-G5¢€

08¢ 08t G/8 00€ 0S¢ 0S¢ 095-05¢-05¢
00v*0cIN-OF  SvEL  S6EL SHLXY Gest qole (074" 029 0891 SOl 1S6€
00r>x0cN-¢cl  Svel  S6El GELXS GcSl 088¢ orvel (01574 00S¢ el 005-S5¢€

08¢ 08} 08. 00€e 0S¢ 0S¢ 005-05¢-05¢
007*0cIN-OL  G6LL  Svet SOy oSt 09/¢ 09¢t 059 000G+ 8 1S1e-SS1Le
007*0cIN-0L  GLOL G901t SLOXY oSt 09/¢ 0.0} 009 000G+ g9 1S1e-SS1Le

08¢ 08} 10/ gGe 0S¢ 0S¢ 00¥-05¢-05¢
00¥>0cIN-8 GO SO0} GELXE Gesl 0Sve 050} 089 G0}k 9 INO8¢-INOSC
00vx0cIN-OF  GLOF  G90} SLOXY 0Sh 09/¢ 040} 009 005+ g9 1G1LE-SSLE

08¢ 08t 099 09¢ 0S¢ 0S¢ G1€-05¢-05¢
00r*<0cIN-8 GLOL  §90L SRS Gest 0Sve 0S0}+ 089 S04 9 INO8¢Z-INOSC
00r*x0cN-¢cl  gvel  S6El SELXG G'¢Sh 088¢€ 0sel 0eL 00S¢ el 006-G5¢€

08¢ 08t 08. 08¢ 00¢ 00¢ 0€9-00¢-00¢
00r>x0cIN-OL  GvelL  S6EL SHLXy GeSl g9le 00E 089 089} G0k 1sS€e
00r*0cN-cl  Svel  S6El GELXG GeSl 088¢ 00€E 0€L 00S¢ el 006-G5¢€

08¢ 08}t 081 0/¢ 00¢ 00¢ 096-00¢-00¢
007*0cIN-0L  G6LL  Sbel GLOXY oSt 09/¢ 0StHH 089 000G+ 8 1ste
00vx0cN-¢ck  SGvEL  S6EL GELXG Gest 088¢ 0/Lct 0L 00S¢ el 008-SS€

0ce 08} 669 S9¢ 00¢ 00¢ 005-00¢-00¢
00vx0cIN-OF  S6LF  Gbel SLIOXY 0SH 09/¢ OLLH 0€9 005+ 8 1sLe
00r*x0ciN-¢cl  gvel  S6El GELXG Gest 088¢ 0ce (074" 0L 00S¢ 08t G/8 S9¢ 00¢ 00¢ el 006-G5¢€ 0S¥-00¢-00¢
00r*x0cN-¢cl g6kl Svcl GELXG G'cSH 088€ 00ch (0157 00S¢ gl 006-S5¢€
007*x0cIN-0L  GLOL  S90t SLOxy oSt 09/¢ 08¢ (040" 045 000G+ 08t 084 09¢ 00¢ 00¢ g9 1S1e-SS1Le 00¥-00¢-00¢
00¥*0cIN-8 GLOL GO0} GLLXxE GeSl 0Sve 020t 0SS G0}k 9 INOBZ-INOSC
00¥>0cIN-8 GO GO0} GLLXE GeSl 0Sve 005+ 9 1S1e-SSLe

08¢ §96 S¥S 969 Sve 00¢ 00¢ G1€-00¢-00¢
00¥*0cIN-8 GO 990} SGIOXE 0Sh 14%4 G/04 g N08¢-SSce

00¥>0cIN-8 GO  S90} GLLIXE Geslt 0Sve 005+ 9 161e-SShe
08¢ Sl6 GeS 08} €9 Gee 00¢ 00¢ 0G¢-00¢-00¢
00¥*<0cIN-8 GO  G90} GLOXE oSt 4% G0}k S'q IN08¢-SSee
00v*0cIN-OF  GLOF  SG90} GL9%Xy oSt 09/¢ 0611 059 09G} g9 INGGE-SSILE
00€ 08} cl9 09¢ oSt 0S1 0€9-0G+-0G1
00¥*0cIN-8 GO  S90} S] RS Gest 0Sve OLLH 0€9 G/0}4 9 N08¢-S08¢
00vx0cIN-OF  GLOF  G90} SLOXY 0Sh 09/¢ OLLE 049 09G} g9 INGGE-SS1LE
08¢ 08} 119 0S¢ oS} oSt 096-0G+-0S 1}
007*<0cIN-8 GLOL GO0} GLLXxE GeSl 0Sve 0SLE 0599 G0k € IN08¢-S08¢
00¥*0cIN-OF  GLOF  G90} GL9%Xy oSt 09/¢ 0Lt 059 09G} 59 INGGE-SSILE
08¢ 08} G29 ore 0St 0St 005-0G+-0G 1
00¥>*0cIN-8 GLOF 990} SRS Gest 0Sve OFLE 0€9 G/0}4 9 INO8C-INOSC
007*0cIN-0L  GLOL G901t GLOXY 0St 09/¢ GeOl G89 09G} g9 INGGE-SS1LE
08¢ 08t 084 124 oSt 0SL 0Sv-0G1-0G1
007*<0cIN-8 GO G90} GELXE GeSl 0Sve GO0k G9G G0k € INO8Z-INOSC
00v*0cIN-OF  S6LF  Sbet SHLXY Gest gole G66 G89 089} g8 Ggage
08.
00vx0cIN-OF  GLOF GO0} SGLOXY 0Sh 09/¢ GE6 SvS 005+ 08} g9 1G1LE-SSLE
08¢ 0ee oSt 0S1 00v-0G+-0G1
007*0cIN-8 GO GO0} GLLXE GeSl 0Sve G0k 9 IN08¢-S05¢
Gl6 GcS 129
00v*<0cIN-8 G98 Sl6 GIOxE oSt 14%4 08 orl g€ 710027108+
007*<0cIN-8 GO  S90} S] RS Gest 0Sve 005+ 9 1G1LE-SSLE
08}
00¥>0cIN-8 G98 SI6 GIOXE 0Sh 4% Oove G638 GcS G0k G29 S0¢ 0Sh 0St ge IN08¢c-SSee G1E-0S5+-0G1
007*0cIN-9 G98 GI6 0L.%eC oSt (0451 08 orl € 710027109+
00¥*0cIN-8 G98 GLe SLHLXE GcSl 0Sve 000G+ 14 1GLe-SS1Le
or8 Ges 08}
00¥*0cIN-8 G98 GI6 GIOXE 0SH 14%4 Ove S04 ce9 00¢ 0SH 0St G N08c-SSce 0Sc-05+-0S1
00¥>0cIN-9 Ok 092 0L/%e 0Sh o8l 0c8 G0S 08 orl Sl 7100¢-NO9
007*<0cIN-8 0L 092 GLOXE oSt 4% G0k 08t 4 INO8¢-SSee
Ove Gl8 G0S G29 00¢ oSt oSt 00¢-0G+-0G1
00¥>*0cIN-9 0k 092 04/1%¢c oSt ov8l o8 ovl Sl 7100¢-INO9
00¥>*0cIN-8 G98 SI6 GLLXE Gest 0Sve 005+ 14 1G1LE-SSLE
0S¢ SLOk 999 08} G29 0ce 00k 0oSt 00S-004+-0Gk
00¥>*0cIN-8 G98 GI6 GIOXE oSt 4% G0}k Ge IN08¢-SSee
007*<0cIN-8 GLOF GO0} GELXxE GeSl 0Sve 000G+ € 1S1e-SSLe
074 GB86 GO9S 08t cl9 0ce 00k 0SL 0Sy-00+-0G1
00¥>*0cIN-8 GLOF 990} GIOXE oSt Srie G001 GG N08c-SSce
00¥*0cIN-8 GO SO0} GLLXE Gest 0Sve 005+ 9 1G1LE-SS1LE
08}
007*0cIN-8 GLOF GO0} GLOXE oSt 14%4 Oove Gc6 SvS G0}k cl9 Ole 00k 0St S'q IN08¢-SSee 007-00+-0G 1

007><0cIN-9 GLOL GO0} 0L/L%eC oSt (045" o8

orl S

710027109+






	页 1
	页 2
	页 3
	页 4
	页 5
	页 6
	页 7
	页 8
	页 9
	页 10
	页 11
	页 12
	页 13
	页 14

