W\

BFRUNZE

“SMNPO - Engineering” JSC

General & Head office:
info@sumy-frunze.com

Technical details for new project or spare parts solution
Technical@sumy-frunze.com

Purchasing Products and spare parts
sales@sumy-frunze.com

Counseling about Guarantee ,Warrantee Criticism and suggestion
Customers@sumy-frunze.com

KOMIMPECCOPHOE OEOPY}JOB.AHME “n FASOHEPEKA‘—H‘/IBAFOUJME AIrPErATbI

W\

Technical Catalogue

COMPRESSOR EQUIPMENT AND
GAS-PUMPING UNITS




About the Company “SMNPO - Engineering” JSC

“SMNPO - Engineering” JSC is now one of the largest
machine-building enterprises in Europe manufacturing
equipment and developing complex solutions for oil, gas,
chemical, petrochemical and power industries.

Company products and services include the following:
compressor equipment and gas pumping units;

- full range of process equipment for gas compressor
stations;

- general-purpose industrial pumps and electric pump units;
- pumps and electric pump units for nuclear power plants;

- heat-exchange and mass-transfer equipment, pressure
vessels and tanks;

- process units for cleaning, processing, treatment and
primary conditioning of natural gas and crude; complete oil
and gas industry facilities and complete chemical and
petrochemical production lines;

About the Company “SMNPO - Engineering” JSC

- facilities on EPC terms;

- installation, supervision over installation, pre-
commissioning, designer's supervision, training of
Customer's personnel,

- spare parts supply, modernization and replacement of
equipment;
- engineering.

Unique manufacturing and testing complex together with
advanced scientific and technological potential and human
resources of the Company enables to solve non-standard
tasks in terms well ahead of traditional ones. Products quality is
ensured by means of quality control system at all production
stages in accordance with international standard 1SO 9001.
Designing, production and testing of finished products are
performed in compliance with domestic (GOST, Ukr SEPRO)
as well as recognized international standards (API, ASME,
ISO, EN).
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L5l Introduction

The core activity of “SMNPO - Engineering” JSC is design and manufacturing of compressors, gas pumping units and
modular compressor stations.

Depending on Client's requirements, compressor equipment is customized for wide ranges of flow rates, pressures,
gas compositions and drives.

The Company has powerful production, scientific and technical potential, it can, in the shortest time periods,
develop drawings, manufacture, test and deliver the required equipment to the customer, perform its installation,
pre-commissioning and, if necessary, provide its maintenance. The Company specializes mostly in fabrication of
medium and high-powered gas pumping equipment, from 6.3 to 25 MW, with gas-turbine and electric drives.

;SLL;\AI\%F\,!O - Engineering” JSC offers a wide range of compressor units with the following power capacities:

GPA-C-6.3, GPA-C-6.3V with NK-12ST airderivative type engine;
GPA-C-6.3A with D-336 airderivative type engine;
GPA-C-6.3S with DT-71P3 marine type gas-turbine engine.
8Mw:
GPA-C-8 with NK-14ST engine;
GPA-C-8 with GTD-6.3RM/8 engine;
GPA-C-8A with Al-336 engine;
GPA-C-8S with DT70P engine.
10 MW:
GPA-C-10B with NK-14ST-10 engine.
12 MW:
GPA-C-12P with PS-90GP-1 airderivative type engine.
16 MW:
GPA-C-16 with NK-16ST airderivative type engine;
GPU-16 with DJ-59L marine type gas-turbine engine;
GPA-C-16S with DG-90 marine type gas-turbine engine;
GPA-C-16L with AL-31ST marine type gas-turbine engine;
GPA-C-16P with PS-90GP-2 airderivative type engine.
18 MW:
GPA-C-18 with NK-16-18STD airderivative type engine.
25 MW:
GPA-C-25 with NK-36ST airderivative type engine;
GPA-C-25S with DU-80L1 marine type engine.

All units are packaged with microprocessor control systems based on the modern element base. If the Customers so
desire, units can be packaged with exhaust gases heat utilizers.

The “SMNPO - Engineering” JSC's specialists have mastered the fabrication of units with dopeless oil-free
compressors with dry gas seals, electromagnetic bearings and “dry” clutch. The Company also mastered production of
gas pumping units with centrifugal compressors of corrosion-resistant design for sulfurous gas compression.

This catalogue lists data regarding units manufactured over the last 8-10 years. If the Customer so desires, units with
required working characteristics can be supplied, either with oil-free or with oil compressors, with gas-turbine engines
by any international manufacturer or with electric engines, modular orin individual shelter buildings.

For associated petroleum gas compression, packaged compressor lines are created which include turbo-compressor
units (TKA) with high compression levels (2-20 and more), intermediate and end gas coolers and separation filters. Like
for GPUs, an entire range of gas-turbine engines can be used. TCU can be supplied either with gas cooclers and
separation filters or without them.

Introduction FRUNZE




.2 Gas Pumping Units

No. Suction Pressure Discharge Pressure Flow Rate Capacity Catalogue
Kgflom? I:ggf? A D Recommended GPU pﬂg:ﬂo_

1 6.0 14.0 3.3 GPA-C-6.3A/14-2.3 9
2 7.0 21.0 8.3 GPA-C5-16S/21-3.0M1 10
&) 10.0 20.0 6.0 GPA-C-8D/20-2.0M1 11
4 10.0 21.0 12.5 GPA-C5-16S/21-2.2 12
) 18.0 41.0 5.0 GPA-C-8B/41-2.2 13
6 33.0 76.0 12.0 GPA-C5-16SD/76-2.2M1 14
7 33.0 55.0 8.0 GPA-C-8A/55-1.7 15
8 34.0 76.0 12.0 GPA-C5-16S/76-2.2 16
9 35.0 73.0 12.7 GPA-C-16/73-2.1M1 17
10 36.0 76.0 3.0 GPA-C-6.3V/76-2.1M1 18
11 38.0 56.0 17.3 GPA-C-10B/56-1.44 19
12 38.0 56.0 17.0 GPA-C-10BD/56-1.44 20
13 45.0 76.0 4.5 GPA-C-4.0A/76-1.7 21
14 45.0 76.0 21.5 GPA-C3-16S/76-1.7TM 22
15 45.0 76.0 21.5 GPA-C3-16S/76-1.7TM 23
16 45.0 100.0 12.5 GPA-C-16/102-2.32M 24
17 47.0 80.0 17.14 GPA-C-16PD/80-1.7M1 25
18 48.9 76.0 16.6 GPA-C-16PD/76-1.6M1 26
19 50.0 74.0 20.0 GPA-C1-255/74-1.5M1 27
20 52.0 76.0 32.2 GPA-C1-16L/76-1.44 28
21 52.0 76.0 47.24 GPA-C-25BD/76-1.44M 29
22 52.0 76.0 47.0 GPA-C-25SD/76-1.44M 30
23 55.0 76.0 12.0 GPA-C-8A/76-1.37 31
24 63.0 85.0 38.0 GPA-C1-16S/85-1.35M1 32
25 68.0 92.0 271 GPA-C1-255/92-1.35M1 33
26 70.0 100.0 45.0 GPA-C-255D/100-1.44M 34
27 72.0 100.0 48.0 GPA-C-255D/100-1.44M1 35
28 74.0 100.0 60.0 GPA-C-25BD/100-1.35M 36
29 74.0 100.0 60.0 GPA-C-255D/100-1.35M 37

GPU identification legend

For example: GPA-C1-16AD/76-1.44M1
GPA - gas-pumping unit
C - the unitincludes a centrifugal compressor
C1...C5 - modifications of compressor rotor bundles
16 - engine capacity, MW
A - type of the gas-turbine engine:

A - airderivative, modification D-336-2
B - airderivative NK-14ST and NK-36ST
\Y% - airderivative NK-12ST
S - marine, modification DG90
L - airderivative, modification AL-31
P - airderivative, modification PS-90
without letter - airderivative GTD-6.3RM/8

D - in anindividual modular self-supporting shelter building,

without the letter "D" - container-modular unit design
76 compressor discharge pressure, kgf/cm?
1.44 - pressure ratio

M1 - compressor design:
M - with magnetic suspension of rotor a and dry gas seal (“dopeless”
compressor)
M1 - with oil bearings and a dry gas seal

Also, compressors can be manufactured according to corrosion-resistant design, of steels resistant
to sulfurous gas (H=S). This design is indicated by letter “K” after the end pressure value.

FRU NZE Compressor Equipment and Gas Pumping Units




Turbo-Compressor Units

No. Suction Pressure Dischal Pressure Flow Rate Capacity Catalogue

kgficm2 k&r’f? cm?2 MMCMD Recommended TCU pageogo.
1 0.16 0.65 1.3 TKA-C-8/0.6-5.6M1 39
2 0.233 0.965 248 THA-C-8B/0.233-0.965 40
3 0.2 4.7 16.55 TKA-C-12P/0.2-4.7M1 41
4 0.3 5.6 2.28 TKA-C-16/0.3-5.6M1 42
5 0.3 8.0 1.14 TKA-C-8BD/0.3-8.0 43
6 0.4 6.1 1.8 TKA-C-12/0.4-6.1M1 44
7 0.45 7.6 2.0 TKA-C-16/4.0-76 55
8 0.5 7.7 2.3 TKA-C-18/4.0-77.5M1 46
9 0.6 i) 5.4 TKA-C-255D/0.6-5.5M1 47
10 0.97 8.15 1.62 TKA-C-16.0D/3.2-8.1M1 48
11 1.0 4.6 1.58 TKA-C-8C/1.0-4.6 49
12 1.75 7.6 1.65 TKA-C-6.3A/1.75-7.6 50
13 2.1 7.9 3.48 TKA-C-16/2.1-7.9M1 51
14 4.2 29.7 3.64 TKA-C-255/4.2-29.7M1 52
15 6.5 15.3 6.23 TKA-C-165/6.5-15.3M1 53

TCU identification legend

For example: TKA-C 255D/0.58-5.5M1
TKA - turbo-compressor package
C - the package includes a centrifugal compressor
25 - engine capacity, MW

S - gas-turbine engine type:
A - airderivative, modification D-336-2
B - airderivative NK-14ST and NK-36ST
\% - airderivative NK-12ST
S - marine, modification DGS0
L - airderivative, modification AL-31
P - airderivative, modification PS-90
without letter - airderivative GTD-6.3RM/8

D - inanindividual modular self-supporting shelter building,

without the letter "D" - container-modular unit design.
0,58 - suction pressure, MPa
5,5 - discharge pressure, MPa

M1 - compressor design:
M - with magnetic suspension of rotor a and dry gas seal (“dopeless”
compressor)
M1 - with oil bearings and a dry gas seal
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Gas Pumping Unit GPA-C-6.3A/14-2.3
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Technical parameters Capacity limitations of D-336-2T
R ) . U.1» depending on air temperature
Climatic modlﬁcgtlon — & at the engine’s inlet
Flow rate capacity 3.3
Suction pressure kgficm? 6.0 35 -
Discharge pressure kgflem? 14.0 = - - ——Maximeme
Pressure ratio, design 23 g 204 ominal mode I
. <
Engine tvoe Gas-turbine S
9 ¥p! D-336-2T K BT T Minimal mo
Nominal capacity at engine’s coupling z T aOTrE=T T
(under stationary conditions) MW 6.3 20
Nominal rotation speed of power T 8200 5000
turbine rotor of the engine 8 MexImqm mode
Efficiency (under stationary conditions) % 30.0 7000 il hode
Compressor type 224GC2-375/6-14A %5000 .
P -
Unit weight (dry) kg 110000 Se000 N
in the scope of supply, max 5y
G000
2000 miTElmoge
2000

-60 -50 -40 -30 -20 -10 O 10 20 30 40 50Tin°C
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m Gas Pumping Unit GPA-C5-165/21-3.0M1
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Technical parameters Capacity limitations of DG90
Clmatc modifiaton «UHL1» depending on air temperature
Flow rate capacity MMCMD 8.3
Suction pressure kgf/cm? 7.0 W
Discharge pressure kgflcm? 21.0 .
- 20000
Pressure ratio, design 3.0 J
Engine type GgsétguorEiZne 1aco
‘ ) . . 16000
Nominal capacity at engine’s coupling MW 16.0
(under stationary conditions) : 14000
Nominal rotation speed of power rpm 5200 12000
turbine rotor of the engine -
Efficiency (under stationary conditions) % 33.5 10000 - o
Compressor type 295G C2-800/7-21M1 -60 -50 -40 -30 -20 -10 0O 10 20 30 40 50Tin°"C
Unit weight (dry) kg 175000

in the scope of supply, max
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m Gas Pumping Unit GPA-C-8D/20-2.0M1
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Technical parameters

Climatic modification:
for indoors equipment
for outdoors equipment
Flow rate capacity
Suction pressure
Discharge pressure
Pressure ratio, design

Engine type

Nominal capacity at engine’s coupling
(under stationary conditions)

Nominal rotation speed of power
turbine rotor of the engine

Efficiency (under stationary conditions)
Compressor type

Unit weight (dry) in the scope of supply,

without shelter, max

Gas Pumping Unit

«UHL.4»
«UHL.1»
MMCMD 6.0
kgflcm? 10.0
kgficm? 20.0
2.0
Gas-turbine

GTD-6.3RM/8 on frame

MW 8.0
rpm 8200
% BEH
294GC2-410/10-20M1235
kg 319000

Capacity limitations of GTD-6,3RM/8

depending on air temperature
at the engine’s inlet

N kW ‘ ‘ }

. [
10000 — Maximum capacity

9000 |—} } } N

gono || Nominal capacity

7000

6000

5000
-60 -50 -40 -30 -20 -10 0 10 20 30

40 501 C
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m Gas Pumping Unit GPA-C5-165/21-2.2
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Technical parameters Capacity limitations of DG90
«UHL.1» dependi?‘g on qir t,enl1|:||erature
125 at the engine’s inlet
10.0 N KW
I o~
22 o y
Engine type Gas-turbine 18000
i e DGY0L2
‘ . I ‘ 16000
Nominal capacity at engine’s coupling MW 16.0 .
(under stationary conditions) : 14000
rpm 5200 12000
% 33.5 10000
-60 -50 -40 -30 -20 -10 0 10 20 30 40 50Tin°C

Compressor type

Unit weight (dry)
in the scope of supply, max

@FRUNZE

295GC2-880/9.5-21
kg 245000
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m Gas Pumping Unit GPA-C-8B/41-2.2
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Technical parameters Capacity limitations of NK-14ST-8
L7 depending on air temperature
at the engine’s inlet
MMCMD 5'0‘ with regard to inlet and outlet losses
18.0 Nk I
410 sl{
—2 5 10000 P =cor
o 9000 | TS . Sconst
= a00
Engine type ([\31?(511¢L1]g)'||'r_1§ o u
. . : ) 8000 .
Nominal capacity at engine’s coupling MW 80 [~.Fconst
(under stationary conditions) : 7000
rpm 8200 6000
% 30.0 5000
Compressor type 225GC2-200/19-41 4000 L 180
Umtwe|ght (dry) oo HPUVTRIL T = O U | | ]
in the scope of supply, max kg 95000 3000 e
2000

-60 -50 -40 -30 -20 -10 0O 10 20 30 40 50Tin,°C
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m Gas Pumping Unit GPA-C5-16SD/76-2.2M1
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Technical parameters Capacity limitations of DG90
Climatic modification: deDen:‘mQ on air t’enjple:ature
for indoors equipment «UHL.4» atthe engine's infe
for outdoors equipment «UHL.1» N W
Flow rate capacity MMCMD 12.0 S0000
Suction pressure kgflem? 33.0 J
Discharge pressure kgffom? 76.0 18000
Pressure ratio, design 2.2 16000
Engine lype Gas-turbine N
g ik DGI0L2 14000
Nominal capacity at engine’s coupling P
(under stationary conditions) L 16.0 12000
i q 10000
mmla:ég?g??th:ﬁ;:é pomer rpm 5200 o -60 -50 -40 -30 -20 -10 0 10 20 30 40 50Tin°C
% 33.5

Efficiency (under stationary conditions)
Compressor type

Unit weight (dry)
in the scope of supply, max
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kg 255000
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m Gas Pumping Unit GPA-C-8A/55-1.7
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Technical parameters Capacity limitations of Al-336-2-8
«U. 1y depending on air temperature
MMCMD 80 at the engine’s inlet
33.0 W
55.0 .
8000
1.7 <
Eeis i Gas-turbine 7000
s Al-336-2-8 o0 ™
Nominal capacity at engine’s coupling MW a0 - ] ] ] 1 N
(under stationary conditions) : 5000
rpm 8200 4000
% 318 3000
Compressor type BGC2-160/33-56 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50Tin°C
Unit weight (dry) kg 110000

in the scope of supply, max
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m Gas Pumping Unit GPA-C5-16S/76-2.2
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Technical parameters Capacity limitations of DG90
o - «UHL 1» depending on air temperature
Climatic modlﬂc?tlon at the engine’s inlet
Flow rate capacity MMCMD 12.0
Suction pressure kgf/cm? 34.0 N kWi
i 76.0
Discharge pressure kgflem? 20000
Pressure ratio, design 22 <
Gas-turbine 18000
E
ngine type DGIOL2
- - — - 16000
Nominal ca_pacny at engine’s coupling MW 16.0 N,
(under stationary conditions) 14000
Nominal rotation speed of power rpm 5200 12000
turbine rotor of the engine
Efficiency (under stationary conditions) % 34.0 10000 —— ——
-60 -30 -20 -10 0 10 20 30 40

Compressor type

Unit weight (dry)
in the scope of supply, max

@FRUNZE

205GC2-230/35-76
kg 245000
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Gas Pumping Unit GPA-C-16/73-2.1M1

20106

Climatic modification
Flow rate capacity
Suction pressure
Discharge pressure
Pressure ratio, design

Engine type

Nominal capacity at engine's coupling
(under stationary conditions)

Nominal rotation speed of power
turbine rotor of the engine

Efficiency (under stationary conditions)
Compressor type

Unit weight (dry)

g % 8 =i,
1 i
] = LL =t
‘_a’g {1} 5E H ? ] ol
1¢ L 1 le P -
i ) ] [y yi Y
-— 16090
Technical parameters Capacity limitations of NK-16-18STD
«UHL.1» dEPen:litl:Ig on air t’en_'lple:ature
MMCMD 12.7 at the engine’s inle
kgflem? 35.0 K
kgf/cm?2 73.0. oo
2176
Gas-turbine 18000
NK-16-185TD _ .
16000
16.0 ™~
M ' 14000 ~
rpm 5300 12000
% 294 10000
-60 -50 -40 -30 -20 -10 O 10 20 30 40 50Tin°
295GC2-245/35-75M1 R T 0 20 30 40 50Tin°C
kg 280000

in the scope of supply, max

Gas Pumping Unit
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H Gas Pumping Unit GPA-C-6.3V/76-2.1M1

o ojc—3

1INl

]

e 1,

@FRUNZE

Compressor Equipment and Gas Pumping Units




