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u Steel Welded Vessels

Introduction

The catalogue includes the following: designation,
purpose, scope of application of steel welded vessels,
configuration, main parameters, general arrangement
drawings with overall dimensions, connection
dimensions and mounting dimensions.

The vessels described in the catalogue are not designed
for:

e Operation as underground tanks;

e Transportation of working media (for operation on
mobile facilities);

e Lining, rubberzing and application of different coatings
except for painting.

All vessels are properly sized for railway transportation
according to Ministry of Railways of CIS countries.

Vessels designations
Vessel designation consists of letters and digits.

Letter designation corresponds to the code number of
vessel shell type, as per GOST 9931 “Cylindrical shells
of steel welded vessels”.

For example, GEE1-2-50-0,6: horizontal vessel, with
elliptical heads, all-welded, with tube bundle, nominal
volume 50 m3, nominal pressure 0.6 MPa (6 kgf/cm?2).

The first letters stands for the following: I' - horizontal or
B - vertical; te second and the third letters stand for the
type of head: 3 - elliptical, K - conical, C - spherical, I -
flat (the second letter in designation of vertical vessels
means the lower head, and the third head - upper); digits
after the letters mean availability or absence of split: 1 —
all-welded (without split); 2 — split type; the digit after the
first hyphen means availability of internals and heating; 1
— without jacket and internals; 2 - with tube bundle; 3 —
with jacket; 4 —with coil; the digit after the second hyphen
- nominal volume (m3); the last digit - nominal pressure
(MPa).

General information

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation of
vessels per COY MIIM 71.120-217:2009, GOST R
52630 and Technical Regulation of Customs Union
032/2013.

The vessels described in the catalogue are
manufactured both with and without heat treatment.

The change in vessel design (nozzles location, their
nominal diameters, etc.) is allowed in case these
changes are specified in data sheet.

Tanks and Pressure Vessels

The possibility to change the vessel in specific operation
conditions (temperature, corrosion, etc.), as well as
possibility to apply packing material, valves,
instrumentation, etc. shall be specified by design
organization that applies the vessel in its development
works.

The following shall be considered when determining the
possibility of vessel application:

® The vessels can operate with operating medium with
density not higher than allowable one; weight of the
vessel in operating condition shall not exceed allowable
one (the values of allowable density and weight of vessel
in operating condition are given in corresponding tables
of catalogue);

e The values of allowable pressures on horizontal
vessels outside are defined at design density of
operating medium 1600 kg/m3; if the density is different
from the specified one, the values of allowable
pressures, if necessary, shall be specified by design
organization that applies the vessel in its development
works;

® The vessels described in the catalogue, except for the
vertical vessels with upper flat heads, can operate with
any operating medium; vertical vessels with flat heads
can operate with operating medium (substances) with
designations HI (non-flammable), TI (hardly
combustible), B (flammable substance), MK
(flammable fluid) (as per GOST 12.1.004) and of 3rd, 4th
hazard class (as per GOST 12.1.007);

e Possibility to operate vessels in areas with seismic
intensity 7 and higher shall be specified by design
organization that applies the vessel in its development
works, design for earthquake or with explanation that
such calculation is not necessary. Design for earthquake
shall be performed based on the specific operation
conditions of the vessel. By this, rated earthquake force
shall be determined as per GOST 24756 or SNiP M-7-81.
If calculation results allow operation of vessel in areas
with seismic intensity 7 and higher or with explanation
that such calculation is not necessary, the following shall
be written in column 12 of data sheet: “Possibility of
operation is confirmed”;

® Vessels with conical beaded heads can be applied in
technically justified cases (in other cases vessels with
elliptical heads shall be applied).

Possibility to apply vessels in operation conditions
different from design conditions and allowable
conditions shall be specified by design organization that
applies the vessel in its development works, according to
the sources given in catalogue. By this, the following
shall be specified in corresponding columns of data
sheet (where data are exceeded): “Possibility of
operationis confirmed”.
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u Steel Welded Vessels

Calculation conditions

The vessels given in the catalogue are calculated
according to GOST R 52857, GOST 14249 and GOST
24755.

During the calculation the following has been taken:
density of operating medium - 1600 kg/m3; welding
factor -1; coolant density (for vessels with jackets) - 1200
kg/m3; heat insulation depth - 60 mm; heat insulation
density - 400 kg/m3; corrosion allowance from the side of
operating medium -2 mm.

Grades of steels applied for manufacture of vessel
shells, with a breakdown by groups, considering the
strength characteristics and corrosion resistance and
temperature limits for vessel application, depending on
the material design of vessel shell, are givenin table 1.

Availability factor for corrosion-resistant steels is givenin
Appendix 2.

Steel grade is selected by design organization that
applies the vessel in its development works, based on
the effective technical standard documentation and
specific operation conditions of vessel.

Vessel jackets are made of steel Ct3cn5 as per GOST
380 (for code of vessel material design 1) or of steel
09r2C as per GOST 5520 (for code of vessel material
design 2,3 and 4).

At Manufacturer's discretion solid-cast steel grades can
be changed. Steel C13cn5 (GOST 380) can be changed
with steel with another deoxidation degree and of
another category and steel 20K (GOST 5520); steel
09r2C (GOST 5520) can be changed with steel 09I2C
as per GOST 19282 provided that such change is
consistent with effective technical standard
documentation and operation conditions.

Steel welded vessels are cylindreical vessels with shell
sizes as per GOST 9931, with process nozzles for
instrumentation connection.

Grades of steels used for the vessel shells fabrication

Table 1.1
Material Operating wall temperature, °C
make code Steel grade
minimum maximum
1 Crt3cnd 20
(GOST 380)
2 ograc- 60
(GOST 5520)
08X18H10T
12X18H10T 300**
3 10X17H13M2T -70
10X17H13M3T
(GOST 5632)
08X22H6T
4 08X21H6M2T -40
(GOST 5632)

* - In special cases maximum temperature can differ from the specified one.
** - Steel category shall be selected subject to the operation conditions.
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Steel Welded Vessels

Nozzles specification

Table 1.2
Designation Function Counterpart Installation conditions
A Manhol Permanent for vessels
anhole ) of all types except split-type
b Med!um inlet (f||||.ng) Permanent
B Medium outlet (discharge) Flange
I Medium overflow 9
0 Calm down pipe
E Installation of safety valve Plug
X Pressure gauge installation Upon customer request
n Installation of pipe-type level indicator Flange (specified in data sheet)
K Installation of level gage of UB type
(buoyancy) Plug
J1 Exposure of thermometer
M Reserve
H Coolant inlet El Permanent for vessels
n Coolant outlet ange with heat exchanging units
P Tube bundle installation - \Tlﬁ[‘rrzsggrg;scrﬂ\éessels
Y Air inlet and outlet (in jacket) Bolt M10 in boss| Permanent for vessels with jackets
Nominal diameters of nozzles
Table 1.3
B,B,
’ 3 B B
,\«,E B2 1 2
4
E I
2 L To
< A B "Eg S§ r| a E | X |W,|K|N MM, | M, H{, | N |P|Y
© [ ]
(= >0 oo
= > < >
£ 5} —
o o
=z
1
2 400 | 50 80 i i 80 | 50
3.2
653 80 80 50
10 o0 150 150 150 o0
16 50 50| 20 | 50|50 50 150 | 50 |50|50| 6
ig 500 | 150 250 250 250 | 150
22 i 100
80 200 300 | 100 | 300 | 200
100

Tanks and Pressure Vessels
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Horizontal All-Welded Vessels
with Elliptic Bottom Head
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Horizontal All-Welded Vessels
with Elliptic Bottom Head

Main dimensions and weights of vessels

Table 1.4
Volume, m3
s | £

Designation < = D 1 i 12 13 14 I5 I6 I7 I8 ] 110
GEE1-1-6.3-0.6 460
GEE1-1-6.3-1.0 6.3 | 54 1600 2500 1600 | 450 | 400 | 800 | 1400 | 400 | 1100 | 300 | 530
GEE1-1-6.3-1.6 490
GEE1-1-10-0.6 525
GEE1-1-10-1.0 10 | 91 2000 | 2500 1600 | 450 | 450 | 800 | 1400 | 480 |1500| 300 590
GEE1-1-10-1.6 610 %00
GEE1-1-16-0.6 525
GEE1-1-16-1.0 16 | 13.7 | 2000 | 4200 3200 | 500 | 450 | 800 {1400 | 480 | 1500 | 250 590
GEE1-1-16-1.6 610 %00
GEE1-1-25-0.6 605
GEE1-1-25-1.0 25 [20.9 | 2400 | 4500 3500 | 500 | 450 | 800 {1400 | 480 | 1800 | 400 | 735
GEE1-1-25-1.6 040
GEE1-1-40-0.6 605
GEE1-1-40-1.0 40 | 34.3 | 2400 | 8000 7000 | 500 | 450 | 800 {1400 | 480 |[1800| 350 | 735
GEE1-1-40-1.6 040
GEE1-1-50-0.6 660
GEE1-1-50-1.0 50 42 | 2800 | 7000 5800 | 600 | 450 {1000 {1600 | 520 | 2200 750 830
GEE1-1-50-1.6 850 o
GEE1-1-63-0.6 660
GEE1-1-63-1.0 63 |52.4 | 2800 | 9000 7800 | 600 | 450 {1000 {1600 | 520 |2200| 850 830
GEE1-1-63-1.6 850 e
GEE1-1-80-0.6
GEE1-1-80-1.0 80 |67.4 | 3000 |10000 8700 | 650 | 450 |1000 | 1600 | 520 | 2200 | 450 860 740
GEE1-1-80-1.6 880
GEE1-1-100-0.6 860
GEE1 -1-100-1.0 100 | 85.4 | 3000 | 13000 | 11700 | 650 | 450 [1000 |1600 | 520 |2200| 150 740
GEE1 -1-100-1.6 880

Development of design documentation and manufacture of vessels operating under pressure above 1.6 MPa
are carried out individually, according to the data sheet sent to our address by the Customer.

Tanks and Pressure Vessels FRU NZE



Horizontal All-Welded Vessels
with Elliptic Bottom Head

Table 1.4 (cont.

Weight, kg o o
_% P (7] EE%’ Emoq;
. . g9 * . . 02 € _S. | 85% |55
Designation %E s | si| s, h L B H ég ¢—°§ 3%-& §§>‘. .EgE
£ s S n 8= oox @
=g S8 Pe | 258 <E2 =8¢
(2] "é o b o] 2
; 2455 - 1850
GEE1-1-6.3-06 [—= 8
P 6 | 1018|3830 | 1770 | 2175 | 1580 | 1840 | 15300
2 2455 » 1980
GEE1-1-6.3-1.0 | 3 10 sags |_1706 | 1975 2000 | 300
4 8 1605 | 1875
2 2460 - 2605
GEE1-1-63-16 [ 3 | 2|14 1022 | 3535|1780 2400|2320 | 2590 | 16000
4 |10 10 3530 | 1770 1945 | 2215
; |
GEE11-10-06 (—2— 8 |, | 6 [1220| .. |2170 24100
2 2585 | 2210 | 2540
2 2780 » 2910
GEE*1-10-1.0 | 3 | 10 42| 8 | 1225359512185 2000|2695 | 3045 | 24200 2000 | 300
4 | 8 ] 10 1220 | 3690 | 2180 2250 | 2600
2 |12 ¢ 1225 .0 2870 : 3630
GEE1-1-10-16 | 3 | 14 8 [1228 2190 [ 000 | 3535 | 3885 | 25500
4 |12 12| 6 1225|3695 2905 | 3255
; 2870 - ggg 37500 | 1970
r931-1-16-06 [—=— 8 | 10 | 6 |1220|5390 2180 oo 325 3ms00 | 2000 300
4 3250
2 10 5390 2870 » 3775
GEE1-1-16-1.0 | 3 | 10 12| & |1%2°[5395(218° 2000|3570 | 3920 | 38800
4 | 8 |10 12205390 | 2180 2045 | 3295 2000 | 300
2 |12 . 1225 40 2870 5 4675
GEE1-1-16-16 | 3 | 14 8 [1228 2190 [ o0 | 4755 | 5105 | 40000
4 |12 [ 12| 6 |1225]5395 3950 | 4300
2 3280 5 4420 | 47800 | 1690
GEE1-125-06 | 3 | 8 | 10| 8 5935 | 2580 3920 | 4410 | 46300 | 1630
4 1425 2995 ™3510 | 4400 | 56000
2 | 10 6 3280 5 5220
GEE11-25-1.0 [ 3 | 12| 2 [8 7428 °2%%|2585% 3315 [ 5290 | 5800 | 57000 300
4 | 10| 10| , |1425]5935|2580 | 3310 | 4440 | 4950 2000
2 | 14 1428 3285 - 7015
GEE1-1-25-16 | 3 | 16| '° o | 1432 597512620 3300 |_7060 | 7570 | 59500
4 |12 ] 14 14285970 | 2615 5520 | 6030
2 3280 - 6155 | 75400 | 1650
GEE1-1-40-06 | 3 | 8 | 10| 8 9435 | 2600 5645 | 6145 | 73600 | 1600
4 1425 2995 5530 | 6130
2 | 10 6 3280 5 7365 N
GEE1-1-40-1.0 | 3 |12 ] 12 [8 [1428|24%%|2670 3395 [ 7855 | 8365 1720™ | 300
4 |10 | 10 1425|9435 | 2605 | 3310 | 6575 | 7085 |80000**
2 | 14 1428 3285 - 9995 1660
GEE1-1-40-16 | 3 | 16| '8 o 1432 9475 12620 3300 |_10485 | 10995 1650*
4 |12 ] 14 14289470 | 2615 8090 | 8600 1690%
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Horizontal All-Welded Vessels
with Elliptic Bottom Head

Table 1.4 (cont.)

Weight, kg
—_— 2 n Qo = °
o 8| .| .| . 0L € | _¢_|8E2|E2¢
Designation 2ol s| s1| s h L B H o8 52 3%.5’ %Eé E‘é‘é
S x £ - ° 3 N L= = 0 Qo
=z 5% | "2 |s8%|<°f =St
7] = o T K]
3
1 3690 _ 8320 | 90700 | 1600 | 250
GEE1-1-50-06 —2— 10| 12 | 6 |1628 8310 |109500] 1980
3 3400 | 7480 | 8305 [106100[ 1910
4 8655|3010 8295 | 111700
2 3690 - 9705
GEEt-1-50-1.0 | 3 | 12| 14| 8 |1632 3720 | 8875 | 9710 | 113500 300
4 [10] 12 1628 3715 | 7510 | 8345 2000
2 20 8670 3695 - 13555
GEE1-1-50-1.6 | 3 | @[22 | © [193557701 39353725 | 13045 | 13880 | 119000
4 |14 ] 16 1632 | 8665 | 3025| 3720 | 10110 | 10945
1 3690 i 9750 | 112400| 1600 | 250
2 9740 | 131600| 1910
GEE1-1-63-0.6 —>— 10 | 12 | 6 |1628 3010 ++00 | 8970 | 5730 | 127900] 1850
4 10665 8900 | 9720 | 137200
2 3690 - 11435
GEE1-1-63-10 | 3 | 12| 14 | 8 |1632 3020 32250 [ 10595 | 11440 | 141000 300
4 [10 ] 12 1628 3015| 3715 | 8940 | 9785 2000
2 20 10670 3695 - 16135
GEEt1-63-16 | 3 | '8 22 |1 © | 163540710 393°[ 3725 | 15625 | 16470 | 147000
4 |14 | 16 1632 [10665| 3025| 3720 | 12110 | 12955
2 3885 - 11455
140500| 1600 | 250
GEE1-1-80-06 | 3 | 10| 12 | 10 | 1732 3205
5 11735 3595 | 10545 | 11450 (——os
2 14 3895 - 15040 2000
GEE1-1-80-1.0 [ 3 | "4 16 | ' | 1740 F1740| 32%%[ 3025 | 14430 | 15345 | | /2000
4 _[10] 12 |, [1732[11735[ 3220| 3915 | 10590 | 11505 | 171300] 1990 | 300
2 |18 3895 - 19350 | 180000| 2000
GEE1-1-80-1.6 | 3 [ 20| 22 [ 8 | 174011790 3235 s0p5 | 19890 | 20805 180000 1980
4 (16| 18 | 12 11745| 3230 16185 | 17100 | 178000| 2000
1
3885 - 15650 -
GEE1-1-100-0.6—2— 12| 12 | & |1732|14735 3220 180000~ 1600
3 3505 | 14730 | 16695
4 |10 10 3215 12820 | 13725 1620**
2 14 14735 3895 - 18365 | 221800
GEE1-1-100-1.0[ 3 | # 16 | ' | 1740 Ma740| 3%%°| 3025 | 17630 | 18695 | 222200] 2°°0 | 300
4 [10] 12 |, [1732]14735[3220] 3915 | 12875 | 13790 | 180000 1620**
2 |18 0o 14790 3245 3895 - 23625 | 227100
GEE1-1-100-1.6| 3 20 8 1740 3925 24465 | 25530 | 229000 2000
4 16| 18 | 12 14745| 3240 19840 | 20905 | 224400

*-To be specified at the detailed engineering stage.

** - Allowable density of operating medium and vessel weight in operating condition are given for vessels mounted onto
the steel saddle supports, depending on the allowable load onto support. For vessels mounted onto the concrete
supports, Allowable density of operating medium and vessel weight in operating condition can be higher than given
ones in accordance with the calculation of shell from supports effect.

Tanks and Pressure Vessels
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Horizontal All-Welded Vessels
with Elliptic Bottom Head

Allowable operating pressure inside the vessel and allowable external pressure occurring due
to the formation of vacuum in the vessel

Table 1.5
Maximum allowed pressure, MPa (kgf/cm?)
[+]
Desianati gg At wall temperature value, °C Exter_nal,
gnation = at maximum
=0 operating
E 100 150 200 250 300 temperature
; 0.5(5.0) | 0.039 (0.39)
GEE1-1-6.3-0.6 |—2 0.6 (6) 0.58 (5.8) | 0.56 (5.6) | 0.54 (5.4)
> 0.52 (5.2) | 0.044 (0.44)
2 1.0 (10) 0.96 (9.6) | 092(9.2) | 09(9.0) | 0.75(7.5) | 0.039 (0.39)
GEE1-1-6.3-1.0 3 0.95(9.5) | 0.91(9.1) | 0.87(8.7) | 0.84(8.4) | 0.81(8.1) | 0.044 (0.44)
4 1.0 (10) 0.96 (9.6) | 0.93(9.3) | 0.9(9.0) | 0.86(8.6) | 0.045 (0.45)
1.55
2 155 1.5 (15) 14(14) | 12(12)
GEE1-1-63-1.6 | 3 1.6 (16) 1.44 1.38 0.099 (0.99)
1.54 1.4 (14.9) (14.4) (13.8)
. (15.4) : : 1.35 13.(13)
(13.5) :
; 0.5(5.0) | 0.027 (0.27)
GEE1-1-10-0.6 2 0.6 (6) 0.58 (5.8) | 0.56 (5.6) | 0.54 (5.4)
5 0.52 (5.2) | 0.031 (0.31)
2 092(92) | g0 |0-75(7-5) | 0.064(0.64)
GEE1-1-10-1.0 3 1.0 (10) 096 (96) [ 09303 2 O 0.86 (8.6) | 0.072 (0.72)
4 23 O, 0.86 (8.6) | 0.83 (8.3) | 0.031 (0.31)
1.36 1.28 1.18
2 1.41 (14.1) 150) 1.3 (13) 1o 8) o)
GEE1-1-10-1.6 3 1.44 1.38 0.099 (0.99)
16 (16) 1.54 1,49 (14.9) (14.4) (13.8)
4 ' (15.4) ‘ ' 1.36 1.31
(13.6) (13.1)
; 0.5(5.0) | 0.015 (0.15)
GEE1-1-16-0.6 2 0.6 (6) 0.58 (5.8) | 0.56 (5.6) | 0.54 (5.4)
> 0.52 (5.2) | 0.017 (0.17)
2 052(92) | g0 |0-75(7:5) | 0.036(0.36)
GEE1-1-16-1.0 3 1.0 (10) 096 (26) [ (43023 2 0.86 (8.6) | 0.041 (0.41)
4 93 . 0.86 (8.6) | 0.83 (8.3) | 0.017 (0.17)
2 1.41 (14.1) 1.36 1.3 (13) 1.28 1.18
(13.6) (12.8) (11.8) | 4 009 (0.99)
GEE1-1-16-1.6 3 1.44 1.38
: 1.54 (14.4) (13.8)
1.6 (16) 1.49 (14.9)
. (15.4) 1.36 1.31 0.078 (0.78)
(13.6) (13.1) : :
2 06(6.0) | 0.58(58) | 0.56(5:6) | 0.54(54) | o 50 | 0011 (0.11)
GEE1-1-25-0.6 3 059 (5.9) | 057 (5.7) | 054 (54) | 053(5.3) | >~ 0.012 (0.12)
4 0.6(6.0) | 058(5.8) | 056(56) | 0.54(54) | 052 (52) | > :
2 092 (9.2) | 0.89(8.9) | 0.85(8.5) | 0.83(8.3) | 0.77 (7.7) | 0.027 (0.27)
GEE1-1-25-1.0 3 0.92(9.2) | 0.89(8.9) | 0.85(8.5) | 0.056 (0.56)
4 1(10) 0.96(9-6) ™ 93(9.3) | 09(9.0) | 0.86(8.6) | 0.029 (2.9)
2 1.43 (14.3) (1'332) 1.32(13.2) | 1.3(13.0) | 1.2 (12.0) | 0.086 (0.86)
1.54 1.44 1.38
GEE1-1-25-1.6 3 1.6 (16.0) 5d) 1.49 (14.9) Aid) (5g) | 0:099(0.99)
1.47 1.27 1.23
4 1.52 (15.2) i 1.42 (14.2) o (53 | 0058 (0.58)
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Horizontal All-Welded Vessels
with Elliptic Bottom Head

Table 1.5 (cont.)

Maximum allowed pressure, MPa (kgf/cm?2)
Q
. . ng At wall temperature value, °C External,
Designation 2o at maximum
=0 operating
£ 100 150 200 250 300 temperature
; 0.5(5.0) | 0.039 (0.39)
GEE1-1-6.3-0.6 —= 0.6 (6) 058 (5.8) | 0.56(5.6) | 0.54(5.4)
> 0.52 (5.2) | 0.044 (0.44)
2 1.0 (10) 0.96 (9.6) | 092 (9.2) | 09(9.0) | 0.75(7.5) | 0.039 (0.39)
GEE1-1-6.3-1.0 | 3 0.95(9.5) | 0.91(9.1) | 0.87(8.7) | 0.84(8.4) | 0.81(8.1) | 0.044 (0.44)
4 1.0 (10) 0.96 (9.6) | 0.93(9.3) | 0.9(9.0) | 0.86(8.6) | 0.045 (0.45)
1.55
2 155 1.5 (15) 14(14) | 12(12)
GEE1-1-6.3-1.6 | 3 1.6 (16) 154 1 18 0.099 (0.99)
: 1.49 (14.9) (14.4) (13.8)
. (15.4) 1.35 13.(13)
(13.5) :
; 0.5(5.0) | 0.027 (0.27)
GEE1-1-10-0.6 2 0.6 (6) 058 (5.8) | 0.56(5.6) | 0.54 (5.4)
3 0.52 (5.2) | 0.031(0.31)
2 092(92) | g0 |0-75(7-5) | 0.064(0.64)
GEE1-1-10-1.0 3 1.0 (10) 096 (9.6) [ 95 (0.3 96 0.86 (8.6) | 0.072 (0.72)
4 93 (9. 0.86 (8.6) | 0.83 (8.3) | 0.031(0.31)
1.36 1.8 1.18
2 1.41 (14.1) 150) 1.3 (13) dae) o)
GEE1-1-10-16 | 3 1.44 138 | 0.099 (0.99)
16 (16) 1.54 149 (14.9) (14.4) (13.8)
4 ' (15.4) ' ' 1.36 1.31
(13.6) (13.1)
; 0.5(5.0) | 0.015 (0.15)
GEE1-1-16-0.6 2 0.6 (6) 058 (5.8) | 0.56(5.6) | 0.54(5.4)
3 0.52 (5.2) | 0.017 (0.17)
2 092(92) | g0 | 0-75(7-5) | 0.036(0.36)
GEE1-1-16-1.0 3 1.0 (10) 0.96 96) | 63 (0.3) 9O 0.86 (8.6) | 0.041 (0.41)
4 99 (9. 0.86 (8.6) | 0.83(8.3) | 0.017 (0.17)
2 1.41 (14.1) 1.36 1.3 (13) 1.28 1.18
(13.6) (12.8) (11.8) | 099 (0.99)
GEE1-1-16-1.6 3 1.44 1.38
: 1.54 (14.4) (13.8)
1.6 (16) 1.49 (14.9)
. (15.4) 1.36 1.31 0.078 (©.78)
(13.6) (13.1) : :
2 06(6.0) | 058(58) | 056(56) | 0.54(54) | o 50 | 0.011(0.17)
GEE1-1-25-0.6 3 0.59 (5.9) | 0.57(5.7) | 0.54(5.4) | 053(5.3) | "~ 0.012 (0.12)
4 0.6(6.0) | 0.58(5.8) | 0.56(5.6) | 0.54(5.4) | 062 (52) | :
2 0.92(9.2) | 0.89(8.9) | 0.85(8.5) | 0.83(8.3) | 0.77 (7.7) | 0.027 (0.27)
GEE1-1-25-1.0 3 0.92 (9.2) | 0.89(8.9) | 0.85 (8.5) | 0.056 (0.56)
4 1(10) 096 (96) ™593(9.3) | 0.9(9.0) |086(86)| 0.029(2.9)
2 1.43 (14.3) (1'332) 1.32(13.2) | 1.3(13.0) | 1.2 (12.0) | 0.086 (0.86)
1.54 1.44 1.38
GEE1-1-25-1.6 3 1.6 (16.0) b.4) 1.49 (14.9) sy (5g) | 0:099(0.99)
1.47 1.27 1.23
4 1.52 (15.2) i 1.42 (14.2) o (53 | 0058 (0.58)
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Horizontal All-Welded Vessels
with Elliptic Bottom Head

Table 1.5 (cont.)

Maximum allowed pressure, MPa (kgf/cm?2)
[}]
'_:" : At wall temperature value, °C
Designation Sq ’ External,
© X at maximum
=2 operating
100 150 200 250 300 temperature
! 05 (60) | 2566009
GEE1-1-100-0.6 0.6 (6.0) 0.58 (5.8) 0.56 (5.6) 0.54 (5.4) : -
3 0.52 (5.2) 0.008 (0.08)
4 ) ' 0.002 (0.02)
2 0.75(7.5) | 0.016 (0.16)
GEE1-1-100-1.0 3 1.0(10.0) 0.96 (9.6) 0.93(9:3) 0.9(.0) 0.86 (8.6) | 0.018 (0.18)
4 0.95 (9.5) 0.92 (9.2) 0.89 (8.9) 0.79(7.9) | 0.77 (7.7) | 0.002 (0.02)
2 (]'552) 1.5(15.0) | 1.4 (14.0) | 1.2 (12.0) | 0.045 (0.45)
GEE1-1-100-1.6 3 1.6 (16.0) 1.54 1.49 (14.9) 1.44 1.38 0.072 (0.72)
4 (15.4) ' ) (14.4) (13.8) 0.038 (0.38)
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Horizontal All-Welded Vessels
with Elliptic Bottom Head, with Tube Bundle
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Fig. 1.2

Development of design documentation and manufacture of vessels operating under pressure above 0.6 MPa are
carried out individually, according to the data sheet sent to our address by the Customer.
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Horizontal All-Welded Vessels
with Elliptic Bottom Head, with Tube Bundle

Main dimensions of vessels, heat exchanging surface area

Table 1.6
Volume, m3 oL
(2]
o | &%
© c c 9
Designation E = % by D | I4 l2 | I3 l4 Is lg Ig lg l1o Iz B1 | hy
P (%]
s | 2 |§E
o Ia
GEE1-2-6.3-06 | 6.3 | 54 1600 400 400 530 1100 |1440
10.5 2500 | 1600 | 450 300
GEE1-2-10-0.6 | 10 | 9.1 100
2000 800 (1400 590 | 525 | 1500 {1790
GEE1-2-16-0.6 | 16 | 13.7 [17.1 4200 | 3200 4800 250
GEE1-2-25-0.6 | 25 | 20.9|18.6 4500 | 3500 | 500 400
2400 450 735 | 605 | 1800 21401140
GEE1-2-40-0.6 | 40 | 34.3 314 8000 |7000 350
GEE1-2-50-0.6 | 50 | 42 ' 7000 | 5800 750
2800 600 1000 [1600| 520 830 | 660 | 2200 [24801160
GEE1-2-63-0.6 | 63 | 52.4|35.2 9000 | 7800 850
Main dimensions and weights of vessels
Table 1.7
Weight, kg*
mE (&)
) n ° .
53 N I R w8 5 _S. %g? ES<
Designation So| h | S |8 |8 | In L B H 28 | 58 | 8= | S5 | EE5
L £5 |87 | 889 | 2eg | 588
E se c |58z |ZE2|=0o¢
7] x [e) [ o
3 e}
; 762 | 4075 2470 - 2310
GEE1-2-6.3-0.6 1018| 8 | 8 | 6 1770 15300 | 2000
2 758 | 4070 2180 | 2040 | 2300
; 838 | 4210 2880 ] gg;g
GEE1-2-10-0.6 —2—1220| 10 8 | gao| 4200|2170 =0 | 2870|3005 24100 | 2000
4 2665 | 3000
; 838 | 5910 2880 ] gg;g 37500 | 1970 | ..o
GEE1-2-16-0.6 3 1220 10 6 832 | 5905 2180 2590 3550 | 3890 | 38600 | 2000
4 3545 | 3885
2 8 3290 - 5090 | 47800 | 1690
GEE1-2-25-06 | 3 |1425 922 | 6440|2580 | 0| 4590 | 5080 | 46300 | 1630
4 8 4575 | 5065 | 56000 | 2000
2 3290 - 7160 | 75400 | 1650
GEE1-2-40-06 | 3 |1425 922 | 9940|2600 | o0 | 6650 | 7150 | 73600 | 1600
4 6635 | 7135 | 80000 | 1720
1 998 | 9115 3700 ] 9325 | 90700 | 1600 | 250
2 9315 (109500 | 1980
GEE1-2-50-06 ;1628 992 | 9110 3400 | 3490 | 9310 |106100| 1910 | 300
4 10 12| 6 3010 8480 | 9300 [111700 | 2000
1 998| 11115 3690 ] 10850 (112400 | 1600 | 250
2 10840 (131600 | 1910
GEE1-2-63-06 ;1628 992 | 11110 3400 | 10010 10830 |127900 | 1850 | 300
4 10000 |10820 [137200| 2000

*

@FRUNZE

- Clarified during design engineering.
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Horizontal All-Welded Vessels
(I& with Elliptic Bottom Head, with Tube Bundle

Allowable operating pressure inside the vessel and allowable external pressure
occurring due to the formation of vacuum in the vessel

Table 1.8
Maximum allowed pressure, MPa (kgf/cm?)
()
_ T
® O o
Designation § : At wall temperature value, °C Exter_nal,
8 X at maximum
= € operating
100 150 200 250 300 temperature
; 0.5(5) 0.039(0.39)
GEE1-2-6.3-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4)
4 0.52(5.2) 0.044(0.44)
; 0.5(5) 0.027(0.27)
GEE1-2-10-0.6 3 0.6(6) 0.55(5.5) 0.56(5.6) 0.54(5.4)
2 0.52(5.2) 0.031(0.31)
; 0.5(5) 0.015(0.15)
GEE1-2-16-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4)
2 0.52(5.2) 0.017(0.17)
2 0.5(5) 0.011(0.11)
GEE1-2-25-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) '
0.012(0.12)
4 0.52(5.2)
2 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.5(5) 0.004(0.04)
GEE1-2-40-0.6 3 0.59(5.9) 0.57(5.7) 0.54(5.4) 0.53(5.3) ) 0.05(0.05)
4 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) ' )
; 0 5'(5) 0.012(0.12)
GEE1-2-50-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) -
4 0.52(5.2) 0.014(0.14)
; o 5'(5) 0.008(0.08)
GEE1-2-63-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) -
2 0.52(5.2) 0.009(0.09)

Tanks and Pressure Vessels

@FRUNZE



Vertical All-Welded Vessels
with Elliptic Heads
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Vertical All-Welded Vessels
with Elliptic Heads

Main dimensions of vessels

Table 1.9
Volume, m3 Dimensions, mm
. Nominal
Designation E = pressure,
£ © MPA D h R R1 I (max.) I n
o Q (kgf/cm*<)
< )
VEE1-1-1-0.6 0.6(6)
VEE1-1-1-1.0 1 0.91 1.0(10) 1000 900 360 180 100 - -
VEE1-1-1-1.6 1.6(16)
VEE1-1-2-0.6 0.6(6)
VEE1-1-2-1.0 2 1.74 1.0(10) 1200 1250 450 260 185
VEE1-1-2-1.6 1.6(16)
VEE1-1-3.2-0.6 0.6(6)
VEE1-1-3.2-1.0 | 3.2 3 1.0(10) 1400 1600 520 340 200 700 4
VEE1-1-3.2-1.6 1.6(16)
VEE1-1-5-0.6 0.6(6)
VEE1-1-5-1.0 5 4.3 1.0(10) 1600 1800 580 360 250
VEE1-1-5-1.6 1.6(16)
VEE1-1-6.3-0.6 0.6(6)
VEE1-1-6.3-1.0 | 6.3 5.6 1.0(10) 1600 580 360 250 700 4
VEE1-1-6.3-1.6 1.6(16)
2500
VEE1-1-10-0.6 0.6(6)
VEE1-1-10-1.0 10 9.2 1.0(10)
VEE1-1-10-1.6 1.6(16)
2000 740 520 320
VEE1-1-16-0.6 0.6(6)
VEE1-1-16-1.0 16 15.5 1.0(10) 1000 8
VEE1-1-16-1.6 1.6(16)
4500
VEE1-1-25-0.6 0.6(6)
VEE1-1-25-1.0 25 22.9 1.0(10) 2400 860 680 340
VEE1-1-25-1.6 1.6(16)

Development of design documentation and manufacture of vessels operating under pressure above 1.6 MPa are
carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels
with Elliptic Heads

Vessel wall thickness

Table 1.10 Table 1.10 (cont.)
Material Dimensions, mm Material Dimensions, mm
Designation aterla Designation ateria
make code make code
S S1 S S1
L 2 12 14
VEE1-1-1-0.6 2 6 6 VEE1-1-6.3-1.6 3
3 4 10 12
2 6 8 2
VEE1-1-1-1.0 3 8 VEE1-1-10-0.6 3 8 10
4 6 6 4
2 2 12
VEE1-1-1-1.6 3 8 10 VEE1-1-10-1.0 3 10
4 4 10
2 2 14 16
g 4 12 14
VEE1-1-2-1.0 3 8 8 1
4 6 2 10
1 VEE1-1-16-0.6 3 10
VEE1-1-2-1.6 § 10 12 4 8
2
4 8 10 VEE1-1-16-1.0 3 10 12
2 4 10
VEE1-1-3.2-0.6 3 6 8 2 16
g VEE1-1-16-1.6 3 14 18
VEE1-1-3.2-1.0 3 8 10 ‘;' 12 14
4 8
> 10 VEE1-1-25-0.6 3 10 10
VEE1-1-3.2-1.6 3 12 12 4
4 10 2
1 VEE1-1-25-1.0 3 12 14
VEE1-1-5-0.6 § 8 8 ‘2‘ 10 12
4 6 VEE1-1-25-1.6 3 16 20
2 4 14 16
1 1
VEE1-1-5-1.0 3 0 0
4 8 8
2
VEE1-1-5-1.6 3 12 14
4 10 12
1
2
VEE1-1-6.3-0.6 3 8 8
4
2
VEE1-1-6.3-1.0 3 10 10
4 8 8
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Vertical All-Welded Vessels
with Elliptic Heads

Main dimensions and weights of vessels on lug supports

Table 1.11
3 Dimensions, mm Weight, kg o E
- =8 T _5.%| 859
Designation %o o3 ] =<2 | 3T X
S D1 h di | L B H £ 5 3%%5 203
=
E 5L >832 | < §
y
VEE1-1-1-0.6 2 1210 1250 | 1315 1965 ) 440 2630
3 1985 | 415 | 435
2 1970 - 500 2690
VEE1-1-1-1.0 3 1220 | 350 | 24 [1260] 1320 | . o0 | e 545 2730 | 2000
4 1210 1250 | 1315 465 2650
2 2260 - 620
VEE1-1-1-1.6 3 1220 1260 | 1320 | o | 585 | 605 2790
4 580 | 600
2 2370 - 610
VEE1-1-2-0.6 2 1442 1535 | 1540 | .00 | c20 | 605 4710
2 2375 -
VEE1-1-2-1.0 3 1445 350 | 04 |1535 1545 2395|725 760 4860 2000
4 1442 1540 645 | 680 4780
1
2695 -
2 1455
VEE1-1-2-1.6 3 1545 | 1545 oo |93 975 5080
4 1445 800 835 4940
1 2870 - 870 7590 | 1950
VEE1-1-3.2-0.6 2 1645 1735 | 1735 | oo | gos 860 6660 | 1670
3 7750
2 2875 - 1080 7970
VEE1-1-3.2-1.0 3 1648 | 350 | 24 |1740 | 1740 | oo | 1035 | 1070 7960
4 965 | 1000 7890 | 2000
2 1655 1745 | 1745 | 3165 - 1310 8200
VEE1-1-3.2-1.6 3 1665 1755 | 1755 | oo . | 1360 | 1400 8290
4 1655 1745 | 1745 1235 | 1270 8160
1 3445 ] 1360
2 1910 2000 | 2000 1350 12300 | 2000
VEE1-1-5-0.6
3 3155 | 1280 | 1340
4 1905 1995 | 1995 1135 | 1190 10050 | 1610
2 3445 -
VEE1-1.5-1.0 3 1915 500 | 35 |2005| 2005 sre | 1555 1630 | 12600
4 1910 2000 | 2000 1315 | 1380 | 12300
2 3445 - 2030 2000
VEE1-1-5-1.6 3 1925 2015 2015 3475 | 1950 | 2010 13000
4 1915 2005 | 2005 1690 | 1750 | 12700
d ss | - | 1s00 | 13000 [ 500
VEE1-1-6.3-0.6 1910 2000 | 2000
3 ag55 | 1525 | 1580 14500
4 1515 | 1570
2 4145 - 1940 14900
VEE1-1-6.3-1.0 3 1915 | 500 | 35 12005 2005 4175 | 1865 | 1930 14850 | 2000
4 1910 2000 | 2000 1555 | 1620 14550
2 4145 - 2380
VEE1-1-6.3-1.6 3 1925 2015 2015 4175 | 2295 | 2360 15300
4 1915 2005 | 2005 2075 | 2050 15100
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Vertical All-Welded Vessels
with Elliptic Heads

Table 1.11 (cont.)

Dimensions, mm Weight, kg -
3 o E
. £8 48 5.7/ 852
Designation s 23 ® Ss£2| 3T X
S< | D1 hi | di | L B H £ 3 5 aSTE| 202
y 5 >832|<75§
2 4365 -
VEE1-1-10-0.6 3 2370 2490 | 2490 4075 2130 2230 19300 1600
4 2120 2220 23400 2000
2 4365 - 2690 23900
VEE1-1-10-1.0 3 2375 500 35 | 2495 | 2495 4395 2575 2980 22200 1840
4 2415 2520 23700
2 - 3590 24800
VEE1-1-10-1.6 3 2390 2510 | 2510 4375 3465 3570 24750 2000
4 2385 2505 | 2505 3035 3140 24350
1
2 2525 2655 | 2655 6365 ) 3740 37850
VEE1-1-16-0.6 2000
3 6075 3510 3720
4 2520 2650 | 2650 3050 3260 37350
2 2525 6365 - 38050 2000
VEE1-1-16-1.0 3 2535 750 42 | 2665 | 2665 6395 3720 3940 34550 1790
4 2525 2655 | 2655 3560 3780 37900
2 6385 - 5300 39400
VEE1-1-16-1.6 3 2540 2670 | 2670 6415 5220 5400 39550 2000
4 2535 2665 | 2665 4410 4630 38750
2 6530 - 5220 55350 2000
VEE1-1-25-0.6 3 3090 3220 | 3220 6240 46100 | 5200 51650 1850
4 4500 5180 55350 2000
2 750 42 6570 6270
VEE1-1-25-1.0 3 3095 3225 | 3225 600 5660 6260 56400 2000
4 3220 | 3220 4890 5490 46550 1630
2 6580 - 8170
VEE1-1-25-1.6 3 3110 750 42 3240 | 3240 6610 7560 8160 58300 2000
4 3105 3235 | 3235 6560 7160 57300
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Vertical All-Welded Vessels
with Elliptic Heads

Main dimensions and weights of vessels on lug supports

Table 1.12
Dimensions, mm Weight, kg
(2]
_ P
g Lo a g _— S .- s 5 x
Designation %3 3 g = 2 2 S £5 >
S EO| D2 h2 d2 L B H c_ 3 nl.s | 227
= 5§ | ¢ | 288 |IFg
2R ° S
L 1965 - 445
VEE1-1-1-0.6 2 415 1140 2640
3 1985 415 440
2 1970 - 505 2690
VEE1-1-1-1.0 3 920 | 420 19 | 1145 | 1200 1990 525 550 2740
4 415 1140 440 465 2650
2 2260 - 625 2810
VEE1-1-1-1.6 3 425 1145 1950 585 610 2800
4 580 605 2790
2 2370 - 630 2000
VEE1-1-2-0.6 j 2390 580 625 4730
> 515 1335 | 1385 5375 : 780 1550
VEE1-1-2-1.0 3 735 780
11 24 2
4 00 395 655 700 4800
1
VEE1-1-2-1.6 2 540 1350 1390 ere _ 1020 i
’ 3 2405 945 990 5090
4 535 1385 | 2400 810 850 4950
2 2870 - 890 7480
VEE1-1-3.2-0.6 i 560 2885 835 880 7470 1910
1520 | 1570
2 565 2875 - 1100 7490 | 1850
VEE1-1-3.2-1.0 3 1260 24 2895 1050
4 560 975 1020 7480 1870
2 1530 3165 - 1330 7490 1780
VEE1-1-3.2-1.6 3 570 1535 | 1575 2855 1370 1420 7480 1750
4 1530 1250 1300 7490 1790
1
2 3445 - 1380 1930
VEE1-1-5-0.6 660 1760
3 3155 1280 1360
4 1755 1130 1210 1960
2 3445 - 1660
VEE1-1-5-1.0 3 1410 665 35 1765 3475 1560 1640 11950 1870
4 660 1760 1320 1400 1920
2 - 2060 1790
-1-5- 675 1765 3450
VEE1-1-5-1.6 3 1765 1950 2030 1800
4 670 1760 3480 1685 1770 1850
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Vertical All-Welded Vessels
with Elliptic Heads

Table 1.12 (cont.)

Dimensions, mm Weight, kg ME
[} =
Soo n & c ©|28ED
=X 5 (7] ] _ —_—Q = = © E o
: : O® K .= C 0
Designation s e8 D2 h2 d2 L B H c2 g N mDE c_% 22
= 83 F |2ely (ZEL
o > 3 3 £ g
; 4260 - 1670
-1-6.3-0. 14
VEE1-1-6.3-0.6 3 740 1760 . 1535 | 1650 600
4 1755 1525 | 1640
2 4160 - 2010
VEE1-1-6.3-1.0 3 1410 745 35 1765 2190 1875 | 2000 14950 2000
4 740 1760 1575 | 1700 14650
2 4265 - 2470
VEE1-1-6.3-1.6 3 795 1765 1765 4295 2315 | 2440 15400
4 750 1760 2105 | 2130 15150
2 4455 -
VEE1-1-10-0.6 3 4160 2195 2430 23600
217 241 2
4 915 2130 | 2125 > 0 3550
2 4455 -
2890 24050
VEE1-1-10-1.0 3 1810 42 4485 2620 2000
4 2450 | 2720 23900
2 4515 - 3790
955 24950
VEE1-1-10-1.6 3 2135 | 2130 | 4545 | 3535 | 3780
4 945 4535 | 3125 | 3370 24550
1
6655 - 4090
2 38150
VEE1-1-16-0.6 3 1115 sa8 3570 | 4080
4 2130 | 2125 3100 | 3600 37700
2 6660 -
181 42 2
VEE1-1-16-1.0 3 810 1120 6090 | 3770 4280 38350 000
4 1115 6385 | 3610 | 4120 38200
2 1150 2140 6720 - 5620 39700
VEE1-1-16-1.6 3 1155 2130 | 6765 | 5280 | 5790 39900
4 1145 2135 6755 | 4480 | 4980 39100
2 6755 - 5090
VEE1-1-25-0.6 3 1135 4575 | 5080 47850 1700
4 6460 4555 | 5060
> 2210 42 | 2540 | 2520 6780
VEE1-1-25-1.0 3 1165 6810 | 5665 6180 48000 1660
4 1160 6805 | 4855 | 5370 47900 1690
2 6800 - 8060 48400
VEE1-1-25-1.6 3 2210 1180 42 2555 | 2585 6830 | 7525 | 8040 48350 1600
4 1170 2550 | 2520 | 6820 | 6495 | 6990 47850 1620
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Vertical All-Welded Vessels
with Elliptic Heads

Allowable operating pressure inside the vessel and allowable external pressure occurring due
to the formation of vacuum in the vessel

Table 1.13
Maximum allowed pressure, MPa (kgf/cm?)
= At wall temperature value, °C
Desianati '%3% P External
= 100 150 200 250 300 temperature
300°C
1
VEE1-1-1-0.6 2 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.5(5) 0.077(0.77)
3 0.52(5.2) 0.085(0.85)
2 0.75(7.5) 0.077(0.77)
VEE1-1-1-1.0 3 1(10) 0.96(9.6) 0.93(9:3) 0.9(9) 0.86(8.6) 0.099(0.99)
4 0.94(9.4) 0.91(9.1) 0.87(8.7) 0.78(7.8) 0.76(7.6) 0.085(0.85)
2 1.57(15.7) | 1.51(15.1) 1.46(14.6) 1.4(14) 1.2(12)
VEE1-1-1-1.6 3 1.49(14.9) | 1.43(14.3) 1.37(13.7) 1.33(13.3) 1.27(12.7) 0.099(0.99)
4 0.6(16) 1.54(15.4) 1.49(14.9) 1.44(14.4) 1.38(13.8)
2 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.5(5) 0.043(0.43)
VEE1-1-2-0.6 3 0.58(5.8) 0.55(5.5) 0.53(5.3) 0.51(5.1) 0.49(4.9) 0.048(0.48)
4 0.6(6) 0.58(5.8) 0.54(5.4) 0.54(5.4) 0.52(5.2) ) )
2 0.99(9.9) 0.95(9.5) 0.92(9.2) 0.9(9) 0.75(7.5) 0.099(0.99)
VEE1-1-2-1.0 3 0.94(9.4) 0.9(9) 0.87(8.7) 0.84(8.4) 0.81(8.1) ' )
4 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.86(8.6) 0.048(0.48)
2 1.55(15.5) 1.5(15) 1.2(12)
VEE1-1-2-1.6 3 1.6(16) 1.44(14.4) | 1.38(13.8) | 0.099(0.99)
4 1.54(15.4) 1.49(14.9) 1.32(13.2)
2 0.5(5) 0.027(2.7)
VEE1-1-3.2-0.6 2 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) 0.03(0.3)
2 0.9(9) 0.75(7.5) 0.078(0.78)
VEE1-1-3.2-1.0 3 1(10) 0.96(9.6) 0.93(9.3) ) 0.86(8.6) 0.087(0.87)
4 0.88(8.8) 0.85(8.5) ) )
2 1.54(15.4) | 1.48(14.8) 1.43(14.3) 1.4(14) 1.2(12)
VEE1-1-3.2-1.6 3 1.51(15.1) | 1.45(14.5) 1.39(13.9) 1.35(13.5) 1.29(12.9) 0.099(0.99)
4 1.6(16) 1.54(15.4) 1.49(14.9) 1.44(14.4) 1.38(13.8)
; 0.53(5.3) 0.5(5) 0.052(0.52)
VEE1-1-5-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(52) 0.058(0.58)
4 ' ' 0.02(0.2)
2 0.93(9.3) 0.9(9) 0.75(7.5)
VEE1-1-5-1.0 3 1(10) 0.96(9.6) 0.92(9.2) 0.89(8.9) 0.85(8.5) 0.099(0.99)
4 0.92(9.2) 0.89(8.9) 0.86(8.6) 0.77(7.7) 0.74(7.4) 0.058(0.58)
2 1.55(15.5) 1.5(15) 1.4(14) 1.2(12)
VEE1-1-5-1.6 3 1.6(16) 1.44(14.4) 1.38(13.8) 0.099(0.99)
1 1.54(15.4) 1.49(14.9) 1.4(14) 1.35(13.5)
; 0.59(5.9) 0.55(5.5) 0.53(5.3) 0375((45)7) 0.043(0.43)
VEE1-1-6.3-0.6 0.58(5.8) -
2 0.6(6) 0.56(5.6) 0.54(5.4) 0.52(5.2) 0.048(0.48)
2 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.75(7.5) 0.097(0.97)
VEE1-1-6.3-1.0 3 0.99(9.9) 0.95(9.5) 0.91(9.1) 0.88(8.8) 0.84(8.4) 0.099(0.99)
4 0.91(9.1) 0.88(8.8) 0.85(8.5) 0.76(7.6) 0.73(7.3) 0.04 8(0.48)
2 1.55(15.5) 1.5(15) 1.2(12)
VEE1-1-6.3-1.6 3 1.6(16) 1.48(14.8) 1.44(14.4) 0.099(0.99)
4 1.54(15.4) 1.49(14.9) 1.38(13.8)
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Vertical All-Welded Vessels
with Elliptic Heads

Table 1.13 (cont.)

Maximum allowed pressure, MPa (kgf/cm?)
T o At wall temperature value, °C
Designation Tx3 External
9 £28g at wall
= 100 150 200 250 300 temperature
1 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.46(4.6) 0.03(0.3)
VEE1-1-10-0.6 2 0.6(6) 0.56(5.6) 0.51(5.1) 0.48(4.8) 043(4.3) | 033 (0.33)
3 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) ' '
2 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.75(7.5) 0.068(0.68)
VEE1-1-10-1.0 3 0.99(9.9) | 0.95(9.5) 0.91(9.1) 0.89(8.9) 0.85(8.5) 0.075(0.75)
4 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.86(8.6)
2 1.6(16) 1.55(15.5) 1.5 (15) 1.4(14) 1.2(12)
VEE1-1-10-1.6 3 |1.52(15.2) | 1.46(14.6) 1.4(14) 1.36(13.6) 1.3(13) 0.099(0.99)
4 1.6(16) 1.54(15.4) | 1.49(14.9) 1.44(14.4) 1.36(13.6)
; 0.5 (5) 0.04 (0.4)
VEE1-1-16-0.6 3 0.6(6) 0.58 (5.8) 0.56 (5.6) 0.54(5.4) 052 62, 0.045(0.45)
4 0.02(0.2)
2 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.75(7.5) 0.04(0.4)
VEE1-1-16-1.0 3 0.96(9.6) | 0.93(9.3) 0.89(8.9) 0.86(8.6) 0.82(8.2) 0.045(0.45)
4 1(10) 0.96(9.6) 0.93(9.3) 0.84(8.4) 0.81(8.1)
2 | 1.57(15.7) | 1.52(15.2) | 1.46(14.6) 1.4(14) 1.2(12)
0.099(0.99)
VEE1-1-16-1.6 3 | 1.55(15.5) | 1.48(14.8) | 1.42(14.2) 1.38(13.8) 1.32(13.2)
4 1.6(16) 1.54(15.4) | 1.49(14.9) 1.44(14.4) 1.35(13.5) | 0.082(0.82)
2 0.5(5) 0.03(0.3)
VEE1-1-25-0.6 2 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) 0.033(0.33)
2 0.75(7.5) 0.055(0.55)
VEE1-1-25-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9) 0.86(8.6) 0.061(0.61)
4 0.033(0.33)
2 1.54(15.4) | 1.48(14.8) 1.4(14) 1.2(12)
VEE1-1-25-1.6 3 1.6(16) 1.45(14.5) | 1.39(13.9) 1.35(13.5) 1.3(13) 0.099(0.99)
4 1.54(15.4) | 1.49(14.9) 1.44(14.4) 1.38(13.8)
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Vertical All-Welded Vessels
748 with Elliptic Heads, with Jacket

n strips for platforms welding

P

P * Leg supports location diagram
n1-2
300
B I I
o
1 @ El er T IH2|
o o o q ‘
30 e 3 \30 30 - P 30°
A / [ D2 A\ K] B _ _
a =
\ @ . Q
45° % ™~ 30° 30 ~ ~_/
\ |
‘ K
309 S M2 H,
5
' m S\ 30° 100
R1 E:Iﬁ 300 -
L L -
Fig. 1.4
Main dimensions of vessels, heat exchanging surface area
Table 1.14
Volume, m3| &
< 2%
. . = 2 224
Designation g s |2 sg| D D: | S2 | Sa h hs R Ry I h n
E| § |g8%
z 5 |[geo
° |
VEE1-3-1-1.0 1 0.93 3.6 1000 | 1100 | 6 6 900 - 360 | 180 160 - -
VEE1-3-2-1.0 2 1.8 4.7 1200 | 1300 | 6 8 1250 40 450 | 260 185 700 4
VEE1-3-3.2-1.0 3.2 3 7.2 1400 | 1500 | 6 8 1600 | 200 520 | 340 | 200 700 4
VEE1-3-5-1.0 5 4.4 10.1 | 1600 | 1700 | 8 10 1800 | 400 580 | 360 250 700 4
VEE1-3-6.3-1.0 | 6.3 5.8 13.2 | 1600 | 1700 | 8 10 2500 | 800 580 | 360 | 250 700 4
VEE1-3-10-1.0 10 9.3 17.3 | 2000 | 2200 | 10 12 2500 750 740 | 520 320 1000 | 8

Development of design documentation and manufacture of vessels operating under pressure of 0.6 MPa, 1.6 MPa and higher
are carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels
with Elliptic Heads, with Jacket

Main dimensions of vessels

Table 1.15
) . Material Dimensions, mm
Designation make
code S S1 S2 Ks Ke Kr
1
2 8
VEE1-3-1-1.0 3 12 12 1335 330 1355
4 6
; 10 14
VEE1-3-2-1.0 3 12 8 1735 585 1770
12
4
1
2 10
VEE1-3-3.2-1.0 3 14 14 2195 625 2165
4 8
2 10
VEE1-3-5-1.0 3 16 16 2415 515 2410
4 8
2 18 10
VEE1-3-6.3-1.0 3 16 3115 610 3110
16
4 8
2 20 12 20
VEE1-3-10-1.0 3 18 18 3295 665 3220
4 10
Main dimensions and weights of vessels on lug supports Table 1.16
Dimensions, mm Weight, kg
R Allowable
T oo Stainless Vessgl medium
Designation 3% 3 steel s | operation | gensity,
®EO D> hq dq L B H parts o weight kglm3
= (not more)
] 1925 -
2
VEE1-3-1-1.0 3 1315 | 550 24 1355 | 1355 650 910 3280 2000
4 1945 640 900 3270
1 2370 ) 1320| 5680
VEE1-3-2-1.0 2 1545 | 850 | 24 | 1640 | 1640 | 2355 1290 5650 2000
2 2375 930 1280 5640
1 1805 35 1900 | 1900 1960 8060 1630
2 2860 ) 1930 | 9250
VEET-3-3.2-1.0 3 1745 1000 24 1840 | 1840 2880 1460 1940 9260 2000
4 1420 1910 9230
2 3440 - 2980 | 14650
VEE1-3-5-1.0 3 2000 | 900 35 | 2090 | 2090 3470 2140 [ 2990| 14700 2000
4 2100 2950 | 14650
2 4145 - 3860 | 16000 1730
VEE1-3-6.3-1.0 3 2000 | 1000 | 35 | 2090 | 2090 4175 2600 |3660| 15950 1760
4 2560 |3620| 15900
2 4385 - 5900 1670
VEE1-3-10-1.0 3 2570 | 1150 35 2690 | 2690 4415 3855 5570 | 25150 1700
4 3785 5500 1710

FR U NZE Technical Catalogue



Vertical All-Welded Vessels
with Elliptic Heads, with Jacket

Main dimensions and weights of vessels on lug supports

Table 1.17
_ Dimensions, mm Weight, kg Allowable
Decicnat Material Stainless OV:f;f;n medium
esignation e Ds h, D, L B H steel Total 5veight density,
parts (not more) kg/m?
: 1925 ; 910 | 3280
VEE1-3-1-1.0 3 1000 | 1365| 19 | 1330|1255 1045 650 920 3290 2000
4 640 900 3270
1 2390 ) 1350 5710
VEE1-3-2-1.0 g 1200 | 1800| 24 | 1505 | 1445 | 2375 1320 | 5680 2000
2 2395 930 1300 5660
; 2880 - 1990 9310
VEE1-3-3.2-1.0 3 1360 | 2260 | 35 | 1680|1630 2900 1460 2000 9320 2000
4 1420 1960 9280
2 3545 - 3060 14750
VEE1-3-5-1.0 3 1510 | 2565 | 35 | 1850|1800 3575 2140 3070 2000
4 2100 3030 14700
2 4225 - 3940 17750
VEE1-3-6.3-1.0 3 1510 | 3265| 35 | 1850|1800 4275 2600 3740 17550 2000
4 2560 3700 17500
2 4495 - 6090 28700
VEE1-3-10-1.0 3 2010 | 3455 | 42 | 2280|2270 4525 3855 5760 28400 2000
4 3785 5690 | 28300
Allowable operating pressure inside the vessel and allowable external pressure occurring due
to the formation of vacuum in the vessel Table 1.18
Maximum allowed pressure, MPa (kgf/cm?) External at wall
Material At wall temperature value, °C temperature
Designation make 300 °C and pressure
code in jacket
100 150 200 250 300 of 0,6 MPa (6 kgflcm?)
; 0.9(9) 0.75(7.5)
VEE1-3-1-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) : 0.86(8.0) 0.099(0.99)
4 0.83(8.3) 0.8(8)
1 0.96(9.6) | 0.93(9.3) 0.9(9) | 0.75(7.5) 0.003(0.03)
VEE1-3-2-1.0 2 1(10) 0.021(0.21)
: 3 0.94(9.4) 0.99) | 0.87(8.7) | 0.83(8.3) -
4 0.96(9.6) | 0.93(9.3) 0.9(9) | 0.86(8.6) 0.005(0.05)
: e —
VEE1-3-3.2-1.0 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9) 027(0.27)
3 0.86(8.6) 0.079(0.79)
4 ) ) 0.099(0.99)
2 0.9(9) 0.75(7.5)
VEE1-3-5-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) ' 0.86(8.6) 0.099(0.99)
4 0.83(8.3) | 0.8(8)
2 0.9(9) 0.75(7.5) 0.099(0.99)
VEE1-3-6.3-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) ' 0.86(8.6) 0.007(0.07)
4 0.83(8.3) | 0.8(8) 0.017(0.17)
2 0.75(7.5) 0.099(0.99)
VEE1-3-10-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9) -
4 0-86(8.6) 0.011(0.11)

Tanks and Pressure Vessels

@FRUNZE




Vertical All-Welded Vessels
with Elliptic Head and Cover
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Fig. 1.5
Main dimensions of vessels
Table 1.19
Volume, m3 Dimensions, mm
> Nominal To
. . T | £ |pressure,|txS
(= - 2
Designation | .= | 8 | MPa |8€3| D | R | s | S| S| h | ki | ke | 1
) §. (kgflcm?)| = (max.)
1
VEE2-1-1-0.6 0.6(6) g 6 6 10 1305
1.0| 09 4 1000 | 360 650 645 | 175
2 6
VEE2-1-1-1.0 1.0(10) [ 3 g1 8 | 12 1315
4 6 6

Development of design documentation and manufacture of vessels operating under pressure above 1.0 MPa are
carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels
with Elliptic Head and Cover

Table 1.19 (cont.)

Volume, m3 Dimensions, mm
> Nominal Soo
Designation £ | £ |pressure,) 533
= ] MPa © EO D R S S, h ks ks |
S é’_ (kgflcm?) | = (max.)
2
VEE2-1-2-0.6 0.6(6) 3 1200 450 6 10 1100 1810 745 180
4
2.0 1.8 5
VEE2-1-2-1.0 1.0(10) 3 1200 450 8 12 1100 1765 745 180
4
2
VEE2-1-3.2-0.6 0.6(6) 3 1400 520 8 10 1400 2120 845 180
32 | 3.0 ‘21
VEE2-1-3.2-1.0 1.0(10) 3 1400 520 10 14 1400 2130 845 180
4 8
Main dimensions and weights of vessels on lug supports
9 g supp Table 1.20
Dimensions, mm Weight, kg
Material Allowable
. . ateria . Vessel medium
Designation make Stainless : .
J code D1 h L B H steel Total | OPeration density,
weight \kg/m?3
parts
(not more)
1
2
VEE2-1-1-0.6 3 1210 1250 1315 540 2600
525
4 435 1805 2000
2 1210 1250 1315 - 650 2760
VEE2-1-1-1.0 3 1220 1260 1320 665 680 2790
4 1210 1250 1315 615 630 2740
2 -
VEE2-1-2-0.6 3 1442 1535 1540 2305 265 795 5000
4
5 2000
1450 ' 1025 5290
VEE2-1-2-1.0 3 1535 1540 2305 995
4 1442 | 520 920 960 5210
2 - 7120 1750
VEE2-1-3.2-0.6 3 1640 1735 1040 1080 6630 1600
4 1740 | 2705 7950
2 i 1410 2000
VEE2-1-3.2-1.0 3 1650 1740 1370 8360
4 1330 1370

Tanks and Pressure Vessels

@FRUNZE



Vertical All-Welded Vessels
with Elliptic Head and Cover

Main dimensions and weights of vessels on leg supports

Table 1.21
Dimensions, mm Weight, kg
] Allowable
Material . medium
Designation make Stainless Vessel -
code | D2 | ha | d | L B H steel Total operation | density,
parts weight \kg/m
1 -
VEE2-1-1-0.6 5 415 1205 {1230 545 2460
4 920 19 1805 525 2000
2 420 - 660 2580
VEE2-1-1-1.0 3 1210 | 1240 665 685 2600
4 415 615 635 2550
2 -
VEE2-1-2-0.6 3 1100 | 510 | 24 1390 (1410 | 2305 765 810 4600 2000
4
2 ~ 1040 4830
VEE2-1-2-1.0 3 1100 | 510 | 24 |1400 [1420 | 2305 995 2000
4 920 965 4550
2 -
VEE2-1-3.2-0.6 3 1260 | 560 | 24 |1575 [1590 | 2705 1040 1100 7370 2000
4
2 565 . 1425
VEE2-1-3.2-1.0 3 1260 24 1585 | 1600 | 2705 1370 7500 1950
4 560 1330 1385
2 -
VEE2-1-3.2-1.0 3 1260 | °6° | 24 |1585 1600 | 2705 1370 1425 7500 1950
4 560 1330 1385
Allowable operating pressure inside the vessel and allowable external pressure occurring
due to the formation of vacuum in the vessel Table 1.22
Maximum allowed pressure, MPa (kgf/cm?)
— At wall temperature value, °C
. . .gg o External
Designation Sw g at wall
SEC | 400 150 200 250 300 temperature
300 °C
VEE2-1-1-0.6 1.2 0.6(6) 0.58(5.8) | 0.56(5.6) | 0.54(5.4) 0-5(5) 0.099(0.99)
) 3.4 ’ ) ) ) ) ) ) 0.52(5.2) ) )
2 0.75(7.5) 0.091(0.91)
VEE2-1-1-1.0 34 1.0(10) | 0.96(9.6) | 0.93(9.3) 0.9(9) 0.86(8.6) 0.099(0.99)
4o 2 0.5(5) 0.057(0.57)
VEE2-1-2-0.6 34 0.6(6) 0.58(5.8) | 0.56(5.6) | 0.54(5.4) 0.52(5.2) 0.064(0.64)
2 0.75(7.5)
VEE2-1-2-1.0 3 1.0(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.86(8.6) 0.099(0.99)
4 ' ) 0.064(0.64)
2 0.56(5.6) 0.54(5.4) 0.49(4.9) 0.032(0.32)
VEE2-1-3.2-0.6 3 0.6(6) 0.58(5.8) | 0.54(5.4) | 0.51(5.1) 0.47(4.7) 0.036(0.36)
4 0.56(5.6) | 0.54(5.4) 0.52(5.2)
2 0.75(7.5)
VEE2-1-3.2-1. 1.0(1 . . . . . . .
3 0 34 0(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.86(8.6) 0.099(0.99)

@FRUNZE

Technical Catalogue




Vertical All-Welded Vessels
with Elliptic Head and Cover, with Jacket
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Development of design documentation and manufacture of vessels operating under pressure above 1.6 MPa are
carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels
with Elliptic Head and Cover, with Jacket

Main dimensions of vessels, heat exchanging surface area

Table 1.23
Volume, m3 Dimensions, mm
Nominal
- o
Designation g £ prel\:;:re,
£ o 2 D D4 S S, S; h hs ka R L
2 2 (kgflcm?) (max.)
o
B3532-3-1-1.0 1 0.91 3.4 1000 | 1100 12 6 6 835 - 645 | 360 155
B332-3-2-1.0 2 1.9 4.7 1200 | 1300 12 8 8 [1245| 40 745 | 450 150
B532-3-3.2-10 | 3 | 29 7.3 14001500 | 14 8 8 | 1445 | 200 | 845 | 520 215
Main dimensions and weights of vessels with leg supports
Table 1.24
Weight, kg
0| 2 -
Sge 8 | _8|56z(852
Designation |(8wg| S| S1 ks | kr | Dz | by di L B H| 23| S22 (285|333
T EO = ,23 ga'a é)c:l.s.a
= Ea c |>83|ZE2
7Ny = o o
H T
1
> - 990 | 3300
B332-3-1-1.0 3 12| 12 | 270 {1290 |1315 | 450 | 24 |1355 |1355 |1805 2000
2 770 | 1000 | 3310
1
> 14 - 1550 | 6090
B332-3-2-1.0 3 12 630 (1815 [1545 | 860 | 24 |1640 [1640 (2305 2000
7 12 1185 | 1540 | 6080
1 1805 35 |1900 {1900 2170 | 8080 | 1690
2 2140 | 9030
B352-3-3.2-1.0 14| 14 | 460 [2010 695 2510
3 1745 24 1840 |1840 2000
7 1600 | 2155 | 9040
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Vertical All-Welded Vessels
with Elliptic Head and Cover, with Jacket

Main dimensions and weights of vessels with leg supports

Table 1.25
Weight, kg
E
[ [ =
50 02| £ |-5./5ED
. . = O 7] O |o=c| ®©3
Designation Qo S S ks k7 D> hq dq L B H o8| S |2®89 3T >
£ 53| ez |57 280
; a%| g |8
s k-]
1
5 - 990 | 2990
VEE2-3-1-1.0 3 12 12 | 270 |1290 {1000 (1300 | 19 [1330|1255 | 1805 1690
2 770 | 1000 | 3000
1
> 14 - | 1570|6110
VEE2-3-2-1.0 3 12 630 |1815 (1200 | 1845 | 24 | 1505 (1445 | 2325 2000
2 12 1185 | 156 0| 6100
1
> - |1 2195|9080
VEE2-3-3.2-1.0 3 14 14 | 460 2010 {1360 | 2105| 35 {1680 | 1630 | 2590 2000
2 1660 | 2110 | 9090

Allowable operating pressure inside the vessel and allowable external pressure occurring due to
the formation of vacuum in the vessel

Table 1.26
Maximum allowed pressure, MPa (kgf/lcm?2)
Soo At wall temperature value, °C
Designation §§'g P Eaxtta:'gl?l
§ ° temperature
100 150 200 250 300 300 °C
1
> 0.75(7.5)
VEE2-3-1-1.0 1.0(10) | 0.96(9.6) 0.93(9.3) 0.9(9.0) 0.099(0.99)
3 0.86(8.6)
4 . .
1 0.007(0.07)
2 0.75(7.5) 0.026(0.26)
VEE2-3-2-1.0 3 1(10) 0.96(9.6) 0.93(9.3) 0.9(9.0) 0.004(0.04)
4 0.86(8.6) 0.005(0.05)
1 0.012(0.12)
2 0.75(7.5) 0.024(0.24)
VEE2-3-3.2-1.0 3 1.0(10) | 0.96(9.6) 0.93(9.3) 0.9(9.0) 0.086(0.86)
0.86(8.6 . .
4 (8.6) 0.099(0.99)
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Vertical All-Welded Vessels with Lower Conical (90°) Beaded
and Upper Elliptic Bottom Heads
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Vertical All-Welded Vessels with Lower Conical (90°) Beaded

Y8 and Upper Elliptic Bottom Heads
Vessels designations and main dimensions
Table 1.27
Volume, . .
3 Dimensions, mm
m
Designation = =2
k= = |
g g D h k4 k5 R1 Rz (max.) |1 n
4 [«
o
VKE1-1-1-0.6
1 0.88 | 1000 800 645 360 180 430 - -
VKE1-1-1-1.0
VKE1-1-2-0.6
2 1.8 1200 1250 745 150 450 260 535
VKE1-1-2-1.0
VKE1-1-3.2-0.6
3.2 | 2.8 1400 1400 845 520 340 625
VKE1-1-3.2-1.0
700 4
VKE1-1-5-0.6
5 4.5 1800 580 360 730
VKE1-1-5-1.0
1600 975
VKE1-1-6.3-0.6
6.3 | 5.7 2400 200 580 360 730
VKE1-1-6.3-1.0
VKE1-1-10-0.6
10 8.6 2000 2200 175 740 520 910 1000 8
VKE1-1-10-1.0

Development of design documentation and manufacture of vessels operating under pressure above 1.0 MPa are
carried out individually, according to the data sheet sent to our address by the Customer.

Table 1.27 (cont.)

Table 1.27 (cont.)

_ Dimensions, mm _ Dimensions, mm
Sgo £Le
Designation o T o Designation o © S
© E O © E O
= S S1 Sz = S S1 Sz
1 1
VKE1-1-1-0.6 i 6 6 6 VKE1-1-5-0.6 g 8 8 8
4 4 6
2 2
VKE1-1-1-1.0 3 6 8 8 VKE1-1-5-1.0 3 10 10 10
4 6 6 4 8
1 1
2 2
VKE1-1-2-0.6 3 6 6 6 VKE1-1-6.3-0.6 3 8 8 8
4 4
2 2 10
VKE1-1-2-1.0 3 8 8 8 VKE1-1-6.3-1.0 3 10 10
4 4 8
2 8 2 10
VKE1-1-3.2-0.6 3 6 8 VKE1-1-10-0.6 3 8 10
4 6 4 8
2 2
VKE1-1-3.2-1.0 3 8 10 10 VKE1-1-10-1.0 3 10 12 12
4 8 8 4 10 10
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Vertical All-Welded Vessels with Lower Conical (90°) Beaded
and Upper Elliptic Bottom Heads

Main dimensions and weights of vessels

Table 1.28
Weight, kg
o™
5% @ 25
£ oL 5 | =5« | 83
Designation 29 D1 h1 d1 L B H o8 5 | 855 | 2382
=0 S S 85® =£®
E 89 Fe |>a3 | <75
"ny = [~} °
H
y
2150 - 440 2550
VKE1-1-1-0.6 2 1210
3 1250 1315 2170 415 435 2540 2000
2 2155 - 505 2610
VKE1-1-1-1.0 3 1210 2175 480 500 2650
4 445 460 2570
2 2730 - 625 4840
VKE1-1-2-0.6 i 1442 1540 2750 585 620 :Zgg
350 24
2 1445 i 1545 2140 - 780 |2220 o
VKE1-1-2-1.0 3 2765 750 5080
4 1442 1540 670 705 4930
2 3255 - 845 7140 1940
VKE1-1-3.2-0.6 3 1645 1735 1735 3270 805 840 6390 1700
4 760 795 7290
2 3260 - 1045 7570 2000
VKE1-1-3.2-1.0 3 1648 1740 1740 3280 1010 1040 7560
4 3270 920 955 7435
1 1370
VKE1-1-5-0 6 2 1910 2000 2000 3860 ) 1365 11800
3 3550 1300 1350
4 1905 1995 1995 1150 1205 9650 2000
2 2005 | 2005 20 - 16601 45150
VKE1-1-5-1.0 3 1915 3880 1590 1655
4 2000 2000 1440 1500 12000
1 1585 13050 | 1700
VKE1-1-6.3-0.6 2 1910 2000 2000 e _ 1580
2 500 | 35 3850 | 1510 | 1565 | ‘49°0
2 1915 2005 2005 4170 - 1925 15350 o0
VKE1-1-6.3-1.0 3 4200 1850 1915
4 1910 2000 2000 1650 1715 15150
2 4600 - 2140 23700
VKE1-1-10-0.6 3 2370 2490 2490 4305 2055 2145 23750 2000
4 4295 1960 2050 23650
2 4600 - 2570 24350
VKE1-1-10-1.0 3 2375 2495 2495 4580 2460 2560 20800 1670
4 4630 2305 2405 24100 | 2000
FRU NZE Technical Catalogue



Vertical All-Welded Vessels with Lower Conical (90°) Beaded
and Upper Elliptic Bottom Heads

Main dimensions and weights of vessels

Table 1.29
Weight, kg
E
[}]
— T n Q9 =
£ 8 w2 5 — 5. %_Sg
Designation 29 D2 h; d; L B H 2SS | §5 2= | 388
= 88D | o=
=7 §g | ©2 | $89 |3EE
ny =S o S
S
1
2150 - 445 2570
VKE1-1-1-0.6 2 440
3 920 19 1140 | 1200 [ 2170 | 415 | 440 2560 | 5400
2 445 2155 - 510 2630
VKE1-1-1-1.0 3 o175 | 480 | 505 2660
4 440 440 | 465 2590
2 2730 - 650 4870
-1-2- 3
VKE1-1-2-0.6 Z 525 2750 | 600 | 645 4860
> 1100 24 1335 | 1385 |—— - - So20 | 2000
1-2- 7
VKE1-1-2-1.0 3 535 9765 60 5050
4 680 | 725 4940
2 3255 - 865 7380
VKE1-1-3.2-0.6 3 542 3270 815 860 7370
4 770 | 815 7340
12 24 152 157 2
2 60 562 520 | 1570 1260 - 1070 | o 000
VKE1-1-3.2-1.0 3 3280 | 1020 | 1065
4 558 3270 | 930 | 975 7490
1 1395
e > 1 3860 - T390 ] 11900
-1-5-0.6 3 660 760 1310 | 1380 | 11850
3550
4 1160 | 1235 | 11780 | 2000
2 3850 - 1685
VKE1-1-5-1.0 3 670 1765 | 4000 | 1600 | 1680 | 11950
4 14 1
1410 35 1755 50 | 1530
1 4160 ] 1665
VKE1-1-6.3-0.6 2 740 1880 1 15400
= = . = . 3
1760 | 3850 | 1530 | 1645
4 2000
2 4170 - 2000 | 15400
VKE1-1-6.3-1.0 3 750 1765 | .00 | 1870 | 1990 | 15350
4 1760 1670 | 1795 | 15200
2 910 4600 - 2320 | 23950
VKE1-1-10-0.6 3 4305 | 2110 | 2330 | 24000
4| 4810 900 42 2130 | 2105 | 4295 | 2015 | 2235 | 23950 | ..o
2 015 4600 - 2570 | 24550
VKE1-1-10-1.0 3 4508 | 2530 | 2760 | 24600
4 910 4630 | 2360 | 2590 | 24350
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Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover, with Jacket

Strips for platforms welding location sketch
for vessels with leg supports

Volume 2 u 3.2 m3 Volume 5;6.3 u 10 m3

f=
0

—

[ﬂl m‘\
=

~

=
Q
0
~

P

Leg supports location diagram

50

Fig. 1.8

Development of desigh documentation and manufacture of vessels operating under pressure above 0.6 MPa,
1.6 MPa and higher are carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels with Lower Conical (90°) Beaded
and Upper Elliptic Bottom Heads

Allowable operating pressure inside the vessel and allowable external pressure occurring due to
the formation of vacuum in the vessel

Table 1.30
Maximum allowed pressure, MPa (kgf/cm?2)

[}]
-
© O o

Designation = : At wall temperature value, °C External
®x at wall
=g temperature
100 150 200 250 300 300 °C

0.5(5) 0.067(0.67)

0.5(5) 0.038(0.38)

VKE1-1-6.3-0.6 0.58(5.8) | 0.56(5.6) | 0.54(5.4)

1
VKE1-1-1-0.6 2 0.6(6) 0.58(5.8) | 0.56(5.6) | 0.54(5.4)

3 0.52(5.2) | 0.075(0.75)

2 1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.75(.5) |  199(0.99)
VKE1-1-1-1.0 3 | 0.99(9.9) 0.95(9.5) | 0.91(9.1) | 0.88(8.8) | 0.85(8.5)

4 1.0(10) 0.96(9.6) | 0.93(9.3) | 0.83(8.3) 0.8(8) 0.075(0.75)

2 0.5(5) 0.036(0.36)
VKE1-1-2-0.6 2 0.6(6) 0.58(5.8) | 0.56(56) | 0.54(54) | (o0 o 0.04(0.4)

2 1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.75(.5) |  599(0.99)
VKE1-1-2-1.0 3 | 0.98(9.8) 0.93(9.3) 0.9(9) 0.87(8.7) | 0.83(8.3)

4 1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9) 0.86(8.6) 0.04(0.4)

2 0.5(5) 0.025(0.25)
VKE1-1-3.2-0.6 3 0.6(6) 0.58(5.8) | 0.56(56) | 0.54(54) | (o o 0.08(0.8)

4 0.028(0.28)

2 0.75(7.5) | 0.076(0.76)
VKE1-1-3.2-1.0 2 1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6) 0.08(0.8)

1 0.59(5.9)
VKE 1-5.0.6 2 0.58(5.8) | 0.56(5.6) | 0.54(5.4) 0-5(5) 0.048(0.48)

3 0.6(6) 0.52(5.2) | 0.053(0.53)

4 0.55(5.5) | 0.47(4.7) | 0.42(4.2) | 0.35(3.5) | 0.018(0.18)

2 0.75(7.5)
VKE1-1-5-1.0 3 1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6) | 00990099

4 0.054(0.54)

1 0.59(5.9)

2

3

4

2

3

4

2

3

4

2

3

4

0.6(0.6) 0.52(5.2) | 0.042(0.42)

0.75(7.5) | 0.085( 0.85)

VKE1-1-6.3-1.0 1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6) | 0.095(0.95)

0.042(0.42)

0.5(5) 0.058(0.58)

VKE1-1-10-0.6 0.6(6) 0.58(5.8) | 0.56(5.6) | 0.54(5.4) 0.064(0.64)

0-52(5-2) ' 7 028(0.28)

1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.75(7.5) | 0.058(0.58)

VKE1-1-10-1.0 0.98(9.8) 0.93(9.3) |0.89(8.9) [ 0.86(8.6) | 0.82(82) | (104064
1.0(10) 0.96(9.6) | 0.93(9.3) 0.9(9) 0.86(8.6) ' !

Tanks and Pressure Vessels FRU NZE




Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover, with Jacket

Main dimensions of vessels, area of the heat exchanging surface

Table 1.31
Volume, m3|
23
— s | 2| &5, I
Designation E B % SE D D4 S S2 Ss Ri R: (max.) I n
o 2 85
= o :tliza *
VKE 1-3-1-1.0 1 11.05 3.1 1000 | 1100 12 6 6 360 180 | 430 - -
VKE 1-3-2-1.0 2 |11.95 3.4 1200 | 1300 12 6 6 450 260 | 535 350 8
VKE 1-3-3.2-1.0 3.2 1295 53 1400 | 1500 14 6 8 520 340 | 625 350 8
VKE 1-3-5-1.0 5 |5.05 8.4 1600 | 1700 16 8 8 580 360 | 730 700 4
VKE 1-3-6.3-1.0 6.3 |6.45| 126 1600 | 1700 18 8 8 580 360 | 730 700 4
VKE 2-3-10-1.0 10 | 9.5 16.6 | 2000 | 2200 20 10 | 10 740 520 | 910 1000 8
Main dimensions and weights of vessels
Table 1.32
Weight, kg
® mE
— 0 Q=
Designation 22| S D. hy d L B H 23 S8 0% 5| 332
<2 g sD | do=
=g 53 | P2 | g8 | ZFE
n n = o %
H
; 8 2170 - 880 3320
-3-1-1. 000
VKE1-3-1-1.0 3 1315 450 24 1355 | 1355 2190 660 890 3330 2
4 6 640 870 3310
2 2700 - 1220 | 5670
VKE1-3-2-1.0 3 8 1545 | 1160 24 1640 | 1640 2000
2 2720 960 1230 5680
1 1805 35 1900 | 1900 3005 ) 1830 8080
2 8 1800 8600
VKE1-3-3.2-1.0 5 1745 | 112° | 24 | 1840 | 1840 3005 | 1400 | 1820 | 8620 2000
4 6 1360 1780 8580
2 |40 3885 - 2870
VKE1-3-5-1.0 3 2000 | 1300 | 35 |[2090 | 2090 2190 | 2880 | 13750 | 2000
4 8 3915 2150 2840
2 10 4585 - 3825 1710
VKE1-3-6.3-1.0 3 2000 | 1200 35 [2090 | 2090 4615 2860 3830 15950
4 8 2920 3785 1720
2 12 4565 - 5570
VKE1-3-10-1.0 [ 3 2570 | 1000 | 35 |2690 | 2690 3930 | 5580 | 25200 | 1780
4 10 4595 3860 5510
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Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover, with Jacket

Main dimensions and weights of vessels Table 1.33
Weight, kg “E
= %) 2 1)
Soo ? T €2 |g5x| §3%
Designation fég S1 | Ds hz dz L B H é s | 3 :5; 3%-5, -
N — 1 —— -
= 3% | E2 |338| ZEQ
hyg | Ra |Zg3 8
; 8 1270 2170 - 880 1700
VKE1-3-1-1.0 3 1000 1280 19 1355 | 1355 D150 655 890 2990 1690
4 6 635 870 1710
2 1810 2700 - 1240 | 5790
VKE1-3-2-1.0 i 8 1200 2820 24 1505 | 1445 2720 970 1250 | 5700 2000
; 10 2040 3005 - 1860 | 8660
VKE1-3-3.2-1.0 3 1360 2050 35 1680 | 1630 2025 1400 1870 | 8670 2000
4 8 1370 1840 | 8640
2 10 2500 3885 - 2900 1640
VKE1-3-5-1.0 3 1510 2505 35 1850 | 1800 3915 2195 2910 |12000
4 8 2145 2860 1650
2 10 3280 4585 - 3915
VKE1-3-6.3-1.0 3 1510 3285 35 1850 | 1800 4615 2880 3920 |17000 2000
4 8 2830 3875
2 12 3110 4565 - 5750 27500
VKE1-3-10-1.0 3 2010 3120 42 2280 | 2270 4595 3940 5765 2000
4 10 3860 5695 |27400
Allowable operating pressure inside the vessel and allowable external pressure
occurring due to the formation of vacuum in the vessel Table 1.34
Maximum allowed pressure, MPa (kgf/lcm?)
Soo External
Designation g © S At wall temperature value, °C at wall
S EO temperature
100 150 200 250 300 300°C
1
VKE 1-3-1-1.0 2 1(10) | 0.96(9.6) | 0.93(9.3) 0-9(9.0) oretr) 0.099(0.99)
' 3 ' ' : : 0.86(8.6) ' :
4 0.83(8.3) 0.8(8.0)
2 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.75(7.5) 0.0017(0.17)
VKE 1-3-2-1.0 3 1(10) 0.94(9.4) 0.9(9.0) 0.87(8.7) 0.83(8.3) 0.0079(0.79)
4 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6) 0.0098(0.98)
; o751 | 9009
VKE 1-3-3.2-1.0 1(10) | 0.96(9.6) | 0.93(9.3) 0.9(9.0) : -
3 0.86(8.6) 0.079 (0.79)
4 ' ' 0.096 (0.96)
2 0.9(9.0 0.75(7.5)
VKE 1-3-5-1.0 3 1(10) | 0.96(9.6) | 0.93(9.3) 9(9.0) 0.86(8.6) 0.099(0.99)
4 0.83(8.3) 0.8(8.0)
2 0.9(9.0) 0.75(7.5)
VKE 1-3-6.3-1.0 3 1(10) | 0.96(9.6) | 0.93(9.3) A 0.86(8.6) 0.099(0.99)
4 0.83(8.3) 0.8(8.0)
2 0.75(7.5) 0.042(0.42)
-3-10- 3
VKE 1-3-10-1.0 : 1(10) | 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6) 0.099(0.99)
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Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover

P
Leg supports location diagram |
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Fig. 1.9
Main dimensions of vessels, area of the heat exchanging surface
Table 1.35
Volume, m3
> Nominal
Designation & £ pressure, D h L R S
£ o MPa (max.)
S 8 (kgflcm?)
@]
VEE2-1-1-0.6 0.6(6) 10
VEE2-1-1-1.0 1 0.95 1(10) 1000 600 470 360 12
VEE2-1-2-0.6 0.6(6) 10
VEE2-12-1.0 2 1.9 1(10) 1200 | 1000 540 450 12
VEE2-1-3.2-0.6 0.6(6) 10
VEE2-1-3.2-1.0 3.2 3 1(10) 1400 | 1250 615 520 12

Development of design documentation and manufacture of vessels operating under pressure above 1.0 MPa are
carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover

Main dimensions and weights of vessels

Table 1.36
Weight, kg
E
© ) o _£
—T [7] t c S ED
g [e] (2] + o — 0= e} ~
Designation 3§ S S2 k D1 hq L B H é S | = § §§§ g% =
(C S o | oox
=g s¢ | FZ |28% ZED
(7] b = [ [
S T
1 -
VKE2-1-1-0.6 § 6 6 340 | 1210 | 435 [1250 | 1315 | 2005 550 2720 | 2000
535
4
2 6 8 1210 1250 | 1315 - 660 | 2830
VKE2-1-1-1.0 3 8 430 | 1220 | 435 |1260 | 1320 [2005 | 680 695 | 2860 | 2000
4 6 6 1210 1250 | 1315 620 635 | 2800
2 -
VKE2-1-2-0.6 3 6 6 375 | 1442 1540 765 795 5050
‘2‘ 520 |1535 2605 [— 2000
VKE21-21.0 3 8 8 410 1450 1545 1005 1035 | 5290
) 4 6 1442 1540 940 970 | 5230
2 8 - 1065 7100 | 1700
VKE2-1-3.2-0.6 3 6 470 [ 1640 1735 | 1735 1035 6570 | 1600
4 6 995 | 1025 | 7840
2 520 2905
VKE2-1-3.2-1.0 3 8 10 450 1650 1740 | 1740 1350 1380 | 8200 | 2000
4 8 455 1305 | 1335 | 8150
Main dimensions and weights of vessels
Table 1.37
Weight, kg
E
[ [72] (] ~
58 9 5 | 562|852
Designation e S S2 D2 h2 d L B H 1:’ 8| = § Ah) ?,Ef‘
1] —_— (=} ) [ - "0
s© © D = s [} 2 =Eg0
£ =a = o <Fc
7 § 5] g
1 -
VKE2-1-1-0.6 ?, 6 6 445 1205 | 1230 555 2720
4 920 19 2005 535 2000
2 8 450 - 665 2830
VKE2-1-1-1.0 3 8 1210 | 1240 675 695 2860
4 6 6 445 620 640 2810
2 -
VKE2-1-2-0.6 3 6 6 1100 | 525 24 11390 | 1410 | 2605 765 805 5060 2000
4

Tanks and Pressure Vessels FRU NZE




Vertical Vessels with Conical (90°) Beaded Bottom Head

and Elliptic Cover

Table 1.37 (cont.)

Weight, kg
E
[}] 7)) 2 =
58 221 5 |g6% 852
Designation e S S2 | D2 h2 d L B H 2 2| s § 28> 353
© =3 | © 03| SE®
=2 ag| "g 783 T8
= -]
3
2 8 —— 11055 | 5310
VKE2-1-2-1.0 3 8 1100 | 540 24 (1400 | 1402 | 2605|1015 2000
4 6 950 990 5250
2 -
VKE2-1-3.2-0.6 3 6 8 560 1575 {1590 1045 1085 | 7480 | 1870
; 6 1260 24 2905 1005 | 1045 . 1880
VKE2-1-3.2-1.0 3 8 10 580 1585 | 1600 1365 1405 1770
4 8 560 1315 | 1355 | 7480 | 1790
Allowable operating pressure inside the vessel and allowable external pressure
occurring due to the formation of vacuum in the vessel
Table 1.38
° Maximum allowed pressure, MPa (kgf/cm?)
=8
Designation 20 At wall temperature value, °C External
g%é at wall
£ temperature
100 150 200 250 300 300 °C
; 0.5(5.0) 0.077(0.77)
VKE2-1-1-0.6 3 0.6(6) 0.58(5.8) | 0.56(5.6) 0.54(5.4)
2 0.52(5.2) 0.085(0.85)
2 0.75(7.5) 0.077(0.77)
VKE2-1-1-1.0 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0)
3 0.86(8.6) 0.099(0.99)
4 0.085(0.85)
1 0.5(5.0) 0.038(0.38)
2
VKE2-1-2-0.6 0.6(6) 0.58(5.8) | 0.56(5.6) 0.54(5.4)
3 0.52(5.2) 0.041(0.41)
4
2 0.75(7.5)
VKE2-1-2-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6 0.099(0.99)
4 86(8.6) 0.041(0.41)
2 0.56(5.6) 0.54(5.4) 0.5(5.0) 0.077(0.77)
VKE2-1-3.2-0.6 3 0.6(6) 0.58(5.8) | 0.54(5.4) 0.51(5.1) 0.47(4.7)
4 0.56(5.6) 0.54(5.4) 0.52(5.2)
2 0.75(7.5) 0.099(0.99)
VKE2-1-3.2-1.0 1(10 0.96(9.6 0.93(9.3 0.9(9.0
2 (10) (9-6) (9-3) (9.0) 0.86(8.6)
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Vertical Vessels with Conical (90°) Beaded Bottom Head
LI8 and Elliptic Cover, with Jacket
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Main dimensions of vessels, area of the heat exchanging surface
Table 1.39
Volume, m3| o _
Oq
co
I g S8,
Designation £ | = = 3| D D4 S | S h R I
§ @ =t (max.)
=| & | 25
VKE 2-3-1-1.0 1] 0.87 3.1 1000 | 1100 12 6 735 360 430
VKE 2-3-2-1.0 2| 1.76 3.4 1200 | 1300 12 6 1145 450 500
VKE 2-3-3.2-1.0 3.2| 2.92 53 1400 | 1500 14 6 1445 520 625

Development of design documentation and manufacture of vessels operating under pressure of 0.6 MPa, 1.6 MPa
and higher are carried out individually, according to the data sheet sent to our address by the Customer.
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Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover, with Jacket

Main dimensions and weights of vessels

Table 1.40
Weight, kg
o ME
[2]
So 0P T c SED
: : S0 ] — 98 20k © 3%
Designation 2o D2 h1 L B H % 3 Sa 2 = 5 =5 =
=g 53 | 23 $5¢ | 22%
2R £ ) "3
s °
1
> - 990 3230
VKE2-3-1-1.0 3 1315 450 1355 1355 1910 2000
2 780 1005 3240
2 - 1420 5760
-3-2- 3
VKE2-3-2-1.0 ; 1545 | 1050 | 1640 1640 2505 1170 1435 5770 2000
1 1805 | 1280 | 1900 1900 ) 2150 8070 1660
2 2120 9150
VKE2 -3-3.2-1.0 2910
i 1745 | 1240 | 1840 1840 1715 | 2135 9160 2000
Main dimensions and weights of vessels
Table 1.41
Weight, kg
E
[) [ —
—T n £ c S ED
g0 @+ ] — 0o+ S5x
Designation 3§ D3 h2 d L B H é s T8 §"§ S §§ =
(1] f - oo == =
=g 5% | 22 | 283 | ZE?
»n = o [}
£ 2
1
2 - 995 1760
VKE2-3-1-1.0 3 1000 | 1210 19 1330 | 1255 | 1910 2990
2 780 1010 1740
2 - 1440 5780
VKE2-3-2-1.0 3 1200 | 1705 24 1505 | 1445 | 2505 2000
2 1175 1455 5790
; - 2175 9200
VKE2-3-3.2-1.0 3 1360 | 2100 35 1680 | 1630 | 2910 2000
1 720 2135 9210
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Vertical Vessels with Conical (90°) Beaded Bottom Head
and Elliptic Cover, with Jacket

Allowable operating pressure inside the vessel and allowable external pressure
occurring due to the formation of vacuum in the vessel

Table 1.42
Maximum allowed pressure, MPa (kgf/cm?)
[}]
—_T
<O At wall temperature value, °C
. . i External
Designation %3 at wall
= g temperature
100 150 200 250 300 300 °C

; 0.75(7.5) 0.097(0.97)
VKE2-3-1-1.0 1(10) 0.96(9.6) 0.93(9.3) 0.9(9)

2 0.86(8.6) 0.099(0.99)

2 0.75(7.5) 0.02(0.2)
VKE2-3-2-1.0 3 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.077(0.77)

0.86(8.6)

4 0.097(0.97)

2 07509) |5 oar(027
VKE2-3-3.2-1.0 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) - -

3 0.86(8.6) 0.086(0.86)

4 ) ' 0.099(0.99)
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Horizontal All-Welded Vessels
with Spherical Unbeaded Bottom Heads
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Main dimensions of vessels
Table 1.43
Volume, m3
= 2
Designation E ‘E D L L L2 h B4
o 3
= o
1-1-10-0.07 1 N 2
2::1 p 12887 12 1%16 2000 3000 000 1500 1325 | 1790
GSS‘I-‘I-25-O'07 25 22'8 5000 4000
e = 1 2400 1800 | 1425 | 2140
GSS1-1-40-0.07 40 36.4 8500 7500
GSS1-1-50-0.07 50 45.5 6500 5500
GSS1-1-63-0.07 63 57.3 3000 8500 7500 2200 1730 | 2660
GSS1-1-80-0.07 80 72.8 11000 | 10000
GSS1-1-100-0.07 100 91 14000 | 13000
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Horizontal All-Welded Vessels
with Spherical Unbeaded Bottom Heads

Allowable operating pressure inside the vessel and allowable external pressure
occurring due to the formation of vacuum in the vessel

Table 1.44
Maximum allowed pressure, MPa (kgf/cm?2)
[}]
-_T
] At wall temperature value, °C
Designation 3o il atEn):tan‘;l}r:lI;m
4
§ g operating
100 150 200 250 300 temperature

0.048(0.48) | 0.047(0.47) |0.044(0.44) |0.041(0.41) |0.035(0.35
0.062(0.62) | 0.059(0.59) |0.056(0.56) |0.054(0.54) |0.048(0.48
0.058(0.58) | 0.055(0.55) | 0.051(0.51) |0.049(0.49) |0.046(0.46

0.07(0.7) 0.07(0.7) 0.07(0.7) |0.069(0.69) | 0.066(0.66
0.048(0.48) | 0.047(0.47) | 0.044(0.44) |0.041 (0.41) |0.035(0.35
0.062(0.62) | 0.059(0.59) | 0.056(0.56) |0.054(0.54) |0.048(0.48) | 0.0139(0.139)
0.058(0.58) | 0.055(0.55) | 0.051(0.51) |0.049(0.49) |0.046(0.46) | 0.0156(0.156)

0.0217(0.217)
(

(

(

(

(

( (
0.07(0.7) 0.07(0.7) 0.07(0.7) |0.069(0.69) |0.066(0.66) | 0.0158(0.158)
( (

( (

(

(

(

(

(

0.0219(0.219)
0.0245(0.245)
0.0247(0.247)

0.0136(0.136)

GSS1-1-10-0.07

GSS1-1-16-0.07

)
)
)
)
)
)
)
)

0.03(0.3) | 0.028(0.28) | 0.026(0.26) |0.022(0.22) - 0.0092(0.092)
0.043(0.43) | 0.04(0.4) |0.037(0.37) |0.035(0.35) | 0.03(0.3) | 0.0093(0.093)
0.039(0.39) | 0.036(0.36) |0.033(0.33) |0.031(0.31) |0.028(0.28) | 0.0105(0.105)
0.067(0.67) |0.063(0.63) | 0.06(0.6) | 0.05(0.5) |0.046(0.46) | 0.0107(0.107)
0.03(0.3) | 0.028(0.28) | 0.026(0.26) - - 0.0035(0.035)
0.043(0.43) | 0.04(0.4) |0.037(0.37) |0.035(0.35) | 0.03(0.3) | 0.0032(0.032)
0.039(0.39) | 0.036(0.36) | 0.033(0.33) |0.031(0.31) |0.028(0.28) | 0.0039(0.039)
0.067(0.67) |0.063(0.63) | 0.06(0.6) | 0.05(0.5) |0.046(0.46) | 0.0043(0.043)
0.047(0.47) |0.043(0.43) | 0.04(0.4) |0.038(0.38) |0.031(0.31) | 0.011(0.11)
0.042(0.42) | 0.039(0.39) |0.035(0.35) |0.033(0.33) |0.029(0.29) | 0.0125(0.125)
0.07(0.7) 0.07(0.7) | 0.067(0.67) |0.055(0.55) |0.051(0.51) | 0.0129(0.129)
0.047(0.47) |0.043(0.43) | 0.04(0.4) |0.038(0.38) |0.031(0.31) | 0.0072(0.072)
0.042(0.42) |0.039(0.39) | 0.035(0.35) |0.033(0.33) |0.029(0.29) | 0.0084(0.084)
0.07(0.7) | 0.07(0.7) |0.067(0.67) |0.055(0.55) |0.051(0.51) | 0.0089(0.089)
) (
) (
) (
)
)
)
)

GSS1-1-25-0.07

GSS1-1-40-0.07

GSS1-1-50-0.07

GSS1-1-63-0.07

0.047(0.47) |0.043(0.43) | 0.04(0.4) |0.038(0.38) |0.031(0.31) | 0.0032(0.032)
0.042(0.42) |0.039(0.39) |0.035(0.35) |0.033(0.33) |0.029(0.29 0.004(0.04)
0.07(0.7) 0.07(0.7) | 0.067(0.67) |0.055(0.55) |0.051(0.51) | 0.0046(0.046)
0.067(0.67) | 0.065(0.65) | 0.06(0.6) |0.055(0.55) |0.045(0.45) | 0.0037(0.037)
0.07(0.7) 0.07(0.7) | 0.067(0.67 0.005(0.05)
0.07(0.7) 0.07(0.7) 0.069(0.69) | 0.064(0.64) | 0.0057(0.57)
0.067(0.67) |0.055(0.55) |0.051(0.51) | 0.0008(0.008)

GSS1-1-80-0.07

GSS1-1-100-0.07

AIWIN(2[AR|WOINI[R|WINI[R|OIN[R[OIN|2[RR[OIN|2[PR|WIN(2][P|WIN|~
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Horizontal All-Welded Vessels
with Spherical Unbeaded Bottom Heads

Main dimensions of vessels

Table 1.45
Weight, kg
o
nE % &)
() n Q= o
- T E (o)) -
. =8 22 | 5| _5. | 852 | &5
Designation S S L B H o8 =2 PES 2T S £
S £ | B3 852 SED gg
1S w- O = [« 3 ° =
DH = ° ° =2
S =
; 2665 -
GSS1-1-10-0.07 3 3720 2400 24750
2 2685 2065
y 2170 2000 300
> 2665 -
GSS1-1-16-0.07 3 5720 3155 36900
P 2685 2815
1 8 2970 ) 45000 1670 250
GSS1-1-25-0.07 2 5850 4095 50200 1890
3 2990 3590 48800 1830 300
4 2580 52800 2000
1 2970 ) 70500 1600 200
GSS1-1-40-0.07 2 9350 5785 76700 1760
3 2990 4995 74400 1700
4 80000 1800
2 3580 - 96300 1800
GSS1-1-50-0.07 7540 7675
3 3600 6905 93900 1750
4 105800 2000
2 3580 - 119700 1740
GSS11-63-0.07 3 10 | 9540 | 3205 9200 116000 1680
300
4 3600 8435 126000 1810
2 3580 - 144800 1640
GSS1-1-80-0.07 3 12040 11130 141600 1600
4 3600 10225 173400 2000
1
3580 -
GSS1-1-100-0.07 2 12 15040 3210 18570 180000 1600
3 3600 14665
4 3205 12425 | 13330
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
and Upper Flat (Spherical) Bottom Heads
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Main dimensions of vessels
Table 1.46
Volume, m3
= 2
Designation £ = D h R R1 K1 d
S o
o [}
z <)
VKP1-1-10-0 10 8.7 2200 2200 800 600 3340 35
VKP1-1-16-0 16 141 2600 2500 950 750 3840 42
VKP1-1-25-0 25 23 2800 3600 1000 850 5040

Development of design documentation and manufacture of vessels with the volume of more than 25 m3 are carried
out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
and Upper Flat (Spherical) Bottom Heads

Main dimensions and weights of vessels

Table 1.47
Dimensions, mm Weight, kg
_— ™
=3 sg | o _E
Designation g S 3% Eg cE '§ ED
o — A~ — -~
g 52| s h D1 L B H 2| 32| £ 22 | 382
=g s3| 88|~ | sz |2F8
"% | FB 25 g
2
>3
1
> 3805 -
VKP1-1-10-0 3 600 | 2570 | 2690 | 2690 - 2040 (22250 | 2000
3825 | 1950
4
; 4305 ) 29700 | 1670
VKP1-1-16-0 8 3120 | 3250 | 3250 - 2780
2 4325 | 2580 34800 | 2000
; 800
> 5505 - 45900 | 1630
VKP1-1-25-0 3 3485 | 3615 | 3615 csos | 3560 - 3930 26650 1650
4 54900 | 1990
Main dimensions and weights of vessels
Table 1.48
Dimensions, mm Weight, kg
—_ ™
-3 .g g o E
Desi ti 2 8 3@ q;’-g E 5 E gg
esignation [} © © —_ O = - -
9 52| s | h2 | D2 L B H | g2 | 82| E 88 | 3382
=g sg | 28| * sE | <8
"% | FB 25 g
3T
>3
; 3805 -
VKP1-1-10-0 3 2810 | 2010 | 2360 | 2365 - 2040 |22250
3825 | 1930
4
1
> 4305 -
VKP1-1-16-0 3 8 3260 | 2410 | 2730 | 2740 - 2730 [34750 | 2000
2 4325 | 2530
1
> 5505 -
VKP1-1-25-0 3 4560 | 2610 | 2920 | 2925 - 3920 [55150
2 5525 | 3470
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
and Upper Flat (Spherical) Bottom Heads

Allowable operating pressure inside the vessel and allowable external pressure
occurring due to the formation of vacuum in the vessel

Table 1.49
Allowable pressures of gas phase inside the vessel and outside
° on the vessel, MPa (kgf/cm?2), at the vessel wall temperature, °C

T8
Designation | @ o

© X

s®

£ 100 150 200 250 300

1 0.0022 (0.022) | 0.0022 (0.022) 0.0021 (0.021) 0.002 (0.02) 0.0018 (0.018)
VKP1-1-10-0 2 0.0027 (0.027) | 0.0026 (0.026) 0.0025 (0.025) 0.0024 (0.024) | 0.0022 (0.022)
VKP1-4-10-0

3 0.0025 (0.025) | 0.0024 (0.024) 0.0023 (0.023) 0.0023 (0.023) | 0.0022 (0.022)

4 0.0035 (0.035) | 0.0033 (0.033) 0.0032 (0.032) 0.0029 (0.029) | 0.0028 (0.028)

1 0.0017 (0.017) | 0.0016 (0.016) 0.0015 (0.015) 0.0015 (0.015) | 0.0013 (0.013)
VKP1-1-16-0 2 0.002 (0.02) 0.0019 (0.019) 0.0018 (0.018) 0.0018 (0.018) | 0.0017 (0.017)
VKP1-4-16-0

3 0.0019 (0.019) 0.0018 (0.018) 0.0017 (0.017) 0.0017 (0.017) | 0.0016 (0.016)

4 0.0026 (0.026) | 0.0025 (0.025) 0.0024 (0.024) 0.0021 (0.021) | 0.0021 (0.021)

1* | 0.0014 (0.014) - - - -
VKP1-1-25-0 2 0.0017 (0.017) | 0.0017 (0.017) 0.0016 (0.016) 0.0016 (0.016) | 0.0014 (0.014)
VKP1-4-25-0

3** | 0.0016 (0.016) | 0.0016 (0.016) 0.0015 (0.015) 0.0015 (0.015) -

4 0.0022 (0.022) | 0.0022 (0.022) 0.0021 (0.021) 0.0019 (0.019) | 0.0018 (0.018)

*

Maximum operating temperature 100 °C.

** Maximum operating temperature 250 °C.
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
and Upper Flat (Spherical) Bottom Heads, with Coil
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Main dimensions of vessels, area of the heat exchanging surface
Table 1.50
Volume, m3 o .
=2}
co
© =
s 2 T ov
. . k= = x Q€ D h R R1 d
Designation = ® R
s | & | %3
= o T®
VKP 1-4-10-0 10 8.7 2.9 2200 2200 800 | 600 35
VKP 1-4-16-0 16 141 3.5 2600 | 2500 | 950 | 750 42
VKP 1-4-25-0 25 23 ' 2800 3600 |[1000 | 850

Development of design documentation and manufacture of vessels with the volume of more than 25 m3 are carried
out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
<I8 and Upper Flat (Spherical) Bottom Heads, with Coil

Main dimensions and weights of vessels

Table 1.51
Weight, kg
o mE
£8 g2 | £ _5.|3ED
Designation L4 S h1 D1 L B H S8 5 2E5 | S = =
C X = Q 5 » E - ° g =
=% £5 | 23 | 882 | 38%
ny = o )
s o
; 3805 -
VKP1-4-10-0 3 600 | 2570 | 2690 | 2690 2120 | 22250
2 3825 2030
2000
; 4305 ) 29700
VKP1-4-16-0 8 3120 | 3250 | 3250 2870
i 4325 2670 34800
p 800
> 5505 - 45900 1630
VKP1-4-25-0 3 3485 | 3615 | 3615 coos - 4020 26650 1650
4 54900 1990
Main dimensions and weights of vessels
Table 1.52
Weight, kg
E
[ n [}
— 'c ~
T 0 nd t & S ED
S0 ot ] o 2E © 3=
Designation £Q S h2 b2 L B H 2 2 8 § p82 | 2TH
=g 3 Ca | 282 | 225
£ 83 = >a3 <Ft¢c
ny = o )
s o
1
> 3805 -
VKP1-4-10-0 3 2810 | 2010 | 2360 | 2365 2120 22250
4 3825 2010
1
> 4305 -
VKP1-4-16-0 3 8 3260 | 2410 | 2730 | 2740 2820 34750 2000
2 4325 2620
1
> 5505 -
VKP1-4-25-0 3 4560 (2610 | 2920 | 2925 4010 55150
7 5525 3560
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
and Upper Flat (Spherical) Bottom Heads, with Coil

occurring due to the formation of vacuum in the vessel

Allowable operating pressure inside the vessel and allowable external pressure

Table 1.53
Allowable pressures of gas phase inside the vessel and outside on the vessel,
_e MPa (kgf/cm2), at the vessel wall temperature, °C
Designation g §
S%
E 100 150 200 250 300
1 0.0022 (0.022) 0.0022 (0.022) | 0.0021 (0.021) 0.002 (0.02) 0.0018 (0.018)
VKP1-1-10-0 2 0.0027 (0.027) 0.0026 (0.026) 0.0025 (0.025) 0.0024 (0.024) | 0.0022 (0.022)
VKP1-4-10-0 3 0.0025 (0.025) 0.0024 (0.024) | 0.0023 (0.023) 0.0023 (0.023) | 0.0022 (0.022)
4 0.0035 (0.035) 0.0033 (0.033) | 0.0032 (0.032) 0.0029 (0.029) | 0.0028 (0.028)
1 0.0017 (0.017) 0.0016 (0.016) | 0.0015 (0.015) 0.0015 (0.015) | 0.0013 (0.013)
VKP1-1-16-0 2 0.002 (0.02) 0.0019 (0.019) | 0.0018 (0.018) 0.0018 (0.018) | 0.0017 (0.017)
VKP1-4-16-0 3 0.0019 (0.019) 0.0018 (0.018) | 0.0017 (0.017) 0.0017 (0.017) | 0.0016 (0.016)
4 0.0026 (0.026) 0.0025 (0.025) | 0.0024 (0.024) 0.0021 (0.021) | 0.0021 (0.021)
1* | 0.0014 (0.014) - - - -
VKP1-1-25-0 2 0.0017 (0.017) 0.0017 (0.017) | 0.0016 (0.016) 0.0016 (0.016) | 0.0014 (0.014)
VKP1-4-25:0 3** | 0.0016 (0.016) 0.0016 (0.016) | 0.0015 (0.015) 0.0015 (0.015) -
4 0.0022 (0.022) 0.0022 (0.022) | 0.0021 (0.021) 0.0019 (0.019) | 0.0018 (0.018)

*

Maximum operating temperature 100 °C.
** Maximum operating temperature 250 °C.
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Vertical All-Welded Vessels

with Flat Bottom Heads

Fig. 1.14
Main dimensions of vessels, area of the heat exchanging surface
Table 1.54
Volume, m3
s 2
Designation k= = D h R R4 h4
E | g
z S
VPP 1-4-10-0 10 8.4 2200 2500 800 600 150
VPP 1-4-16-0 16 15.5 2600 3200 950 750
VPP 1-4-25-0 25 22.6 2800 4000 |[1000 | 850 200

Development of design documentation and manufacture of vessels with the volume of more than 25 m3 are carried
out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels
with Flat Bottom Heads

Main dimensions and weights of vessels

Table 1.55
Weight, kg
[}
Designation So L H 23 s
€ nH
1
> 2880 -
VPP 1-1-10-0 3 2660 2365 1930
2900 1920
4
1
> 3580 -
VPP 1-1-16-0 3 2730 2740 2700
2 3600 2690
1
> 4380 -
VPP 1-1-25-0 3 2920 2925 3380
2 4400 3370

Allowable operating pressure inside the vessel and allowable external pressure occurring
due to the formation of vacuum in the vessel

Table 1.56
Maximum allowed pressure, MPa (kgf/cm?)
()
S8 At wall temperature value, °C
Designation g9
g2
= 100 150 200 250 300
1 0.0022(0.022) | 0.0022(0.022) | 0.0021(0.021) 0.002(0.02) 0.0018(0.018)
VPP1-1-10-0 2 0.0027(0.027) | 0.0026(0.026) | 0.0025(0.025) | 0.0024(0.024) 0.0022(0.022)
VPP1-4-10-0 3 0.0025(0.025) | 0.0024(0.024) | 0.0023(0.023) | 0.0023(0.023) 0.0022(0.022)
4 0.0035(0.035) | 0.0033(0.033) |0.0032(0.032) | 0.0029(0.029) 0.0028(0.028)
1 0.0017(0.017) | 0.0016(0.016) | 0.0015(0.015) | 0.0015(0.015) 0.0013(0.013)
VPP1-1-16-0 2 0.002(0.02) 0.0019(0.019) | 0.0018(0.018) | 0.0018(0.018) 0.0017(0.017)
VPP1-4-16-0 3 0.0019(0.019) | 0.0018(0.018) | 0.0017(0.017) | 0.0017(0.017) 0.0016(0.016)
4 0.0026(0.026) | 0.0025(0.025) | 0.0024(0.024) | 0.0021(0.021) 0.0021(0.021)
1 0.0014(0.014) | 0.0014(0.014) | 0.0013(0.013) | 0.0013(0.013) 0.0011(0.011)
VPP1-1-25-0 2 0.0017(0.017) | 0.0017(0.017) |0.0016(0.016) | 0.0016(0.016) 0.0014(0.014)
VPP1-4-25-0 3 0.0016(0.016) | 0.0016(0.016) | 0.0015(0.015) | 0.0015(0.015) 0.0014(0.014)
4 0.0022(0.022) | 0.0022(0.022) | 0.0021(0.021) | 0.0019(0.019) 0.0018(0.018)
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Vertical All-Welded Vessels
with Flat Bottom Heads, with Coil
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Main dimensions of vessels, area of the heat exchanging surface
Table 1.57
Volume, m3
= (2}
Designation £ % D h R R4 h1
§ | g
= o
VPP 1-4-10-0 10 8.4 2200 2500 800 600 150
VPP 1-4-16-0 16 15.5 2600 3200 950 750
VPP 1-4-25-0 25 22.6 2800 4000 |[1000 | 850 200

Development of design documentation and manufacture of vessels with the volume of more than 25 m3 are carried
out individually, according to the data sheet sent to our address by the Customer.
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Vertical All-Welded Vessels
with Flat Bottom Heads, with Coil

Main dimensions and weights of vessels

Table 1.58
Weight, kg
(]
59 o2
Designation bl L B H 2 2 s
; 2880 -
VPP1-4-10-0 3 2660 2365 2010
2 2900 2000
1
> 3580 -
VPP1-4-16-0 3 2730 2740 2800
2 3600 2790
1
> 4380 -
VPP1-4-25-0 3 2920 2925 3470
2 4400 3460
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Data Sheet for Vessel Order

DATA SHEET No.

Vessel designation Quantity
In the heat
No. Required data In the vessel exchanging element
Name

Physical state (gas, vapor, liquid)

Medium

L Composition, concentration, %
characteristics

Crystallizing tendency

Explosion hazard per GOST 12.1.004-76
Hazard class per GOST 12.1.007-76
Design Pressure, MPa (kgf/cm2), design

2 parameters of
process Temperature, °C, design

of vessel shell

of parts contacting with the medium
3 Material (tube bundle etc.)

of parts not contacting with the medium
(jacket etc.)

concrete, metal on foundation, metal on metal

4 | Supports type structure (for horizontal vessels)

legs, lugs (for vertical vessels)

of flanges contacting

Flange connections facing type with the medium

(smooth, male-female) of flanges contacting with the
heat transfer agent

6 |Heat insulation presence and the need to weld parts for its fastening

The need to weld strips for platforms and ladders (for vessels

’ operating under the pressure of more than 0,07 MPa (0,7 kgf/cm?2)
, L M
g | The need to install nozzles out of the ones listed in the catalogue LA E XKW K gy | M2
for this vessel type (yes, no)

9 | The need to supply a switch-type level

The need for intercrystal corrosion testing per the AM(AMU)

10" | method, GOST 6032

11 | Average temperature of the coldest five-days period, °C

12 | Installation location (outdoors, indoors with heating, indoors without

heating)

13 Minimum possible vessel wall temperature under operating
conditions, °C

14 Name, post index, post and telephone address, telephone of

organization that has filled out the data sheet

(position) (signature) (name)

(filling-out date)
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Vertical Steel Welded Vessels with Agitators

Introduction

The catalogue contains the types, purpose, basic
parameters, overall and connection dimensions of
vertical vessels with agitators, as well as
recommendations for their use.

The catalogue includes the description of steel welded
vessels with a volume from 1 to 50 m3, operating at
excessive pressure up to 6 kgf/cm?2, as well as vessels
operating at ambient pressure. The mentioned vessels
are not applicable for lining, rubber coating and
application of different protective coatings, except for the
paint-and-lacquer coatings.

To order vessel it is required to complete the data sheet
(referto Appendix).

Vessel index for ordering consists of designation of
casing design according to GOST 20680 (the first two

digits), designation of agitator and internals as per GOST
20680 (the next two digits), nominal volume of vessel
(m3), nominal pressure in casing (MPa), codes of shaft
seals, drive electric motor design and casing material
(codes are indicated in table 2 and in catalogue text).

Example: 0023-5.0,6-TV31; 1110-25.0,3-SA62.

For vessel with two-stage agitator the number of agitator
is indicated after designation of agitator and internals.

Example: 1123.2-25.0,3-SA62.
Design and main parameters are givenin table 2.1.

For designation of agitator and internals, refer to table
2.7.

General

Vertical vessels with agitators for different technological
processes in liquid single-phase and multiphase media,
with a dynamic viscosity up to 50 poise (5 pas),
density up to 2000 kg/m3.

Operating environment in vessel casing - neutral,
aggressive, combustible, explosive or toxic liquid,
emulsion, liquid-gas mixture or suspension with solids
mass concentration not more than 30%.

In the jacket and the coil — tap or circulating water, salt
water, condensate, rich water steam or high-
temperature organic heat transfer agent with the
temperature between minus 30°C and plus 250°C and
higher.

The choice of vessel should be carried out based on the
technological process calculations (homogenization,
suspending, emulsification, heat exchange etc.) per
RD 26-01-90-85 or based on the results of experimental
research of process on the model apparatus and the
calculation of scaling from the model vessel to the actual
one.

The types, main parameters and dimensions
of vessels — per GOST 20680. The drive power capacity
and the agitator rotation speed are specified in Table 2.8.
Technical requirements to materials, fabrication,
acceptance, test and preservation methods of the
vessels — per OST 26-01-1244, GOST R 52630 and
technical specifications of the manufacturing factory
approved according to the established procedure.

Tanks and Pressure Vessels

Climatic make of vessels — U2 per GOST 15150, but for
operation atthe temperature not lower than minus 30°C.

At the ambient temperature lower than 0°C, it is
necessary to make provisions to avoid freezing of the
cooling and the feeding liquids in the shaft seal.

Per the customer requirement specified in the data
sheet, it is possible to supply vessels of climatic make
T2 per GOST 15150.

It is allowed to install vessels in areas with seismicity of
maximum 8 on the Richter scale, if the vessel will be fixed
to a foundation.

Steels used for shells fabrication and temperature limits
of their application are givenin Table 2.2.

At the discretion of the manufacturing factory, steel
grade can be changed in accordance with the data of
Table 2.2, if such substitution does not conflict with the
normative technical documentation in effect.

Agitator, shaft and other parts contacting with the
operating fluid are manufactured of steels with the
corrosion strength value not lower than this value of steel
used for the vessel shell manufacture.

Smooth welded jackets are manufactured of carbon
steel. Steel grade is chosen from the ones listed in
Table 2.2 with regard to the requirements of
GOSTR 52630, SOUMPP 71.120-217:2009.
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Table 2.1

Shell make

Vessel name

Agitator and
internals
designation

Nominal volume, m3

Nominal gauge
pressure
in the shell

03(23(33]|10

3,2

6,3| 10 16 | 25| 32

50

100

200

kgflcm2| MPa

Vessels with
elliptic head and
detachable
elliptic cover

01

Vessels with
elliptic bottom
heads and
detachable
elliptic cover,
with smooth
welded jacket

10

All-welded
vessels with
elliptic head and
cover

w

0.3;

11

All-welded
vessels with
elliptic head and
elliptic cover,
with smooth
welded jacket

12

All-welded
vessels with
elliptic head and
cover, with half-
piped jacket

80

Vessels with flat
head and
detachable flat
(spherical)
cover

90

All-welded
vessels

with flat head
and flat
(spherical)
cover
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Vertical Steel Welded Vessels with Agitators

Half-piped jackets are made of steel of the same grade
asthe vessel shell.

Project organization choosing the vessel determines the
steel grade in accordance with specific operation
conditions based on the current normative technical
documentation.

Allowable one-sided corrosion —maximum 0.1 mm/year.

It is allowed to use vessels subjected to heat treatment
for fluids causing corrosion cracking, if their strength is
verified by strength calculations.

Heat treatment of vessels in this catalogue is carried out
based on the operation conditions.

Vessel shells - per GOST9931. When choosing shell
make, the following recommendations should be
considered:

- for works under atmospheric pressure, it is preferred to
use shells with flat (spherical) heads of 80 and 90 makes;

- shells with jackets of 01, 11 and 12 makes shall only be
used in technically justified cases, if other shell makes
cannot be used.

In cases condensate is allowed to get into the operating
fluid, its heating can be done in vessels without heat
exchanging devices via sharp steam feed.

Maximum operating gauge pressure in the vessel shell,
depending on design wall temperature and operating

fluid properties, shall not exceed the values stated in
Table 2.3.

Group A products — non-toxic, non-explosive and non-
fire hazardous.

Group B products —toxic, explosive and fire hazardous.

Vessels with shells of all makes, except for 80 and 90,
are allowed for use under vacuum.

Maximum residual pressure in the shell shall be the
value considered with regard to the allowable external
pressure specified in Table 2.4, but not lower than
20 mmHg.

In vessels with shell makes 80 and 90, gauge pressure
above the liquid surface in all operating cases shall not
exceed 0,1 kgf/cm?2.

The speed of temperature change of the shell and other
parts of the vessel in all operating cases shall not exceed
30 °C/hour.

Jackets. Vessels with shell makes 01 and 11 are
furnished with smooth welded jackets per
OST 26-01-984. Vessels with shell make 12 — with half-
piped jackets (per OST 26-01-987) on the cylindrical part
of the shell. An external coil made of a cross-section pipe
is welded to the elliptic head of these vessels.

Table 2.2
B, Shell material PO ahell matoriale
83 Wall temperature,
© O °C
= Grade GOST Grade GOST
from minus 20
10 Ct3cn4 GOST 380 20K GOST 1050 to 5 200
20 09rac GOST 5520 16rC GOST 5520 from minus 30
to + 200
30 12X18H10T*
31 10X17H13M2T* _
32 10X17H13M3T* from Tlgug 30
40 08X22H6T* GOST 5632 - - to+25
41 08X21HBM2T*
. from minus 20
42 08X18I8H2T o+ 950

* Steels per the technical requirements of GOST 7350.

Tanks and Pressure Vessels
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Operating gauge pressure in smooth welded jackets -
maximum 4 kgf/cmZ; in a half-piped jacket and external
coil on the head — maximum 16 kgf/cm?2.

Coils. Coils can be provided for vessels with shell makes
00, 10,80 and 90.

Design and main dimensions of coils — per the effective
industry standard. Operating gauge pressure in coil —
maximum 16 kgf/cm2.

Supports. Vessels with shell makes 00,01, 10 and 11 are
manufactured with lug supports (normal for vessels
without heat insulation and extended — for vessels with
heat insulation) or with leg supports per ATK24.200.03.
Vessels with shell make 12 — with cylindrical supports
(per ATK24.200.04); vessels with shell makes 80 and
90 — with ring-type supports per the manufacturing
factory's documentation according to the dimensions
specified in this catalogue.

Vessels with flat heads shall be installed on mat
foundation.

Per the customer requirement specified in the data
sheet, vessels can be supplied with welded-on parts for
heat insulation fastening per GOST 17314, and also with
strips, welded to the outer shell, used for fastening
external ladders and maintenance platforms.

Allowable load on the maintenance platform - maximum
200 kdf.

Slinging devices of vessels — per GOST 13716.
Trunnions location on the vessel — per the manufacturing
factory's documentation. Trunnions can be installed on
the external shell, on the vessel's cover, as well as on the
drive stand. Trunnion axis location is specified on
fig.2.1-2.7.

Nozzles. Vessels have process nozzles, as well as
nozzles for instrumentation and safety devices.
All-welded vessels have manholes for examination,
cleaning and repairs.

Nominal pressure of flanges: in shells of 00, 01 makes
and manholes — is considered equal to the nominal
pressure in the shell, but no less than 3 kgf/cm?2;
in half-piped jacket, external and internal coils -
16 kgf/cm?; other nozzles - 10 kgf/cm?2.

Flange facings of vessels furnished with packing glands,
- “smooth”; of vessels with end seals — “male-female”.

Vessels are supplied with counter-flanges.

Per the customer requirement specified in the data
sheet, vessels with shell makes 00, 01, 10 and 12 can be
supplied with a calm down pipe.

Changes to the nozzles' location and diameter is allowed
per agreement with the vessel's developer.

Location and connection dimensions of nozzles are
giveninfig.2.1-2.7 and Tables 2.10-2.16.

Nozzles service for all vessels is givenin Table 2.5.

Nominal diameters of nozzles, depending on the cover
type and the shell diameter, are given in Table 2. 6.

Nozzles stand-outs (distance from the flange slot plane
to the external shell's outer plane, cover, measured
along the nozzle's axis), aside from the ones stated
Infig. 2.1-2.7 and Tables 2.10-2.16, are considered to be
200 mm.

Vessel gaskets — made of paronite or any other sealing
material (rubber, PTFE or gaskets of fluoroplastic tape,
spiralwound, Frenzelit type etc.).

Agitators. Vessels are furnished with turbine open and
gate agitators.

Vessels with deflective baffles with the volume of 25, 32
and 50 m3 are furnished with two turbine open agitators,
the distance between which height-wise is 2000 mm.
Fig. 2.3, 2.4, 2.5 and 2.7 do not show a sketch of a
double-deck agitator.

Maximum operating gauge pressure in the vessel shell

Table 2.3
Design wall temperature, °C
Nominal
gauge Up to 100 Between 100 and 150 | Between 150 and 200 | Between 200 and 250
ressure in
pthe shell, Allowable operating gauge pressure (kgf/cm?) for operation groups
kgflcm?2
B A B A ) A B
3 2.7 2.7 2.4 2.6 2.3 2.5 2.2
6 54 5.4 4.8 52 4.6 5 4.4
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Allowable external pressure, kgf/cm?2

Table 2.4
Nominal
gauge Vessel volume, m3
Shell pressure in
make the shell,
kgficm? 1 2 3,2 6,3 10 16 25 32 50
00 6 0.97 0.85 0.59 0.41 0.33 - - - - -
01 6 4.24 5.23 5.76 5.88 4.25 - - - - -
10 3 - - - - - 0.36 0.25 0.2 0.13
10 6 - - - - 0.53 0.36 0.46 0.38 0.25
1" 6 - - - - 4.23 5 4.4 4.6 4.2
12 6 - - - - 0.97 0.89 0.6 0.48 0.32
80 0 0.1 0.1 0.1 0.1 0.1 - - - - -
90 0 - - - - 0.1 0.1 0.1 0.1 -
Nozzles service Table 2.5
Nozzle designation Service

XmMma-w o>

A
9% s

M, M1, M2
H, H1
H2, Hs

For product inlet

Process

Process

For safety valve

For calm down pipe

Stand-by

For manometer

For thermometer

For heat-transferring fluid inlet and outlet
Manhole

For heat-transferring fluid inlet and outlet
For heat-transferring fluid inlet and outlet
For heat-transferring fluid inlet and outlet
For product outlet

For product pour-over

Recommendations on the use of agitators depending on
the shell make and the vessel's service are given in Table
2.7. Each of the processes listed in Table 2.7 can be
accompanied by mass transfer and chemical reaction.

Itis preferred to use an agitator with minimal drive power
capacity.

Design and main dimensions of agitators — per
ATK 24.201.17.

Tanks and Pressure Vessels

Drives. Vessels are furnished with motor reducers
of RC80 and RC130 types per the “SMNPO -
Engineering” JSC nomenclature, with electric motors of
the general industrial or explosion-proof make (electric
motor make is specified by the customer).

Furnished motor reducers for vessels with shells of all
makes depending on the vessel volume and agitator
make are given in Table 2.8. Table 2.9 lists the main
characteristics of furnished motor reducers.
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Nominal diameters of nozzles

Table 2.6
Nominal diameter of nozzles, mm
Shell
diameter M,
D, mm A ) B r n E X n K, n My, H, Ha, o, n
K1 H1 Hs
M2
For vessels with elliptic covers
1000 100 8 80 80 50/80 - 100 50 150 50 - - 100
1400 150 100 100 | 100 65/100 50 100 50 250 50 - - 100
1600 200 100 100 100 100/150 50 150 50 250 50 - - 100
1800 200 100 100 100 100/150 50 50 150 50 250 50 - - 100
2200 200 100 100 150 125/200 50 200 80 500 50 80 25 150
2400 250 200 200 150 125/200 100 200 80 500 80 80 25 150
2800 250 200 200 200 150/250 100 250 80 700 80 80 25 200
3000 250 200 200 200 150/250 100 250 80 700 80 80 25 200
For vessels with flat covers
1000 100 80 50 50 150 100
1400 150 100 50 50 250 100
1600 200 150 50 50 250 100
1800 200 150 50 50 250 100
2200 200 | 150 ) 100 100 50 | 2 ) 80 | 500 ) ) ) 150
2400 250 200 100 80 500 150
2800 250 200 100 80 700 200
3000 250 200 100 80 700 200
Choice of agitators depending on the shell make
9 pending Table 2.7
Process in the vessel
] b~ S -
= 03T o =T
g g’ [ 5’%.5 =2 g S (2 .5 —_ S
g Sc Zs | SEZ | 522 |5ca| & | oE | %
= £ 2 | o255 | 925 |Eg3| & | 235 | g2
5 Vessel internals | ) Vessel S%ul| & g 2l o222 |8 5 88 28 ¢
I == shell make 2| ©F® -c%,,, -giq, s S 5 083
2 59 853| %5 | 925 |8235| S 52 | ES%
< =T cS=| €EET | £E¥T |g39%| T = c 8% E
S g5 TSe |TBSe |FE2| £ o= =
5 22 | 525|525 (255 £ | £5 | 8
< [T/} [ o own 0
€ uw QT Cc 28 c |E n <
$° | gSE | ges|u | § =
T hAo* | ®P=
00, 10, 80, 90 + + — — —
c without internals 03
@ 01, 11, 12 + + _ _ _ +)
&
e 00, 10, 80, 90 — (+) + + + _
5 deflecting baffles 23 tl_h(;vr\:esr
5 01, 11,12 — (+) + + + (+)
coil 33 00, 10, 80, 90 + + — — — +
° 01, 11, 12 ) _ _ _ _ )
© without internals 10 + + + — — +
) 5-50
00, 10 + + + — — —

Note. The (+) mark means that it is allowed to use the agitator, if, according to the calculations, the process cannot be
carried out with an agitator of 03 or 33 make.
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Motor reducer choice based on the shell volume

Table 2.8
. Motor reducer designation for vessels with agitators and internal actuating devices
Nominal vessel
volume, m3
03 and 33 23 10

1 RC80/2-3.0-170 RC80/2-3.0-170 RC80/3-5.5-45

2 RC80/2-3.0-170 RC80/2-5.5-130 RC80/3-5.5-45
3.2 RC80/2-3.0-170 RC80/2-5.5-130 RC80/3-5.5-45

5 RC80/2-3.0-170 RC80/2-15-125 RC80/3-5.5-45
6.3 RC80/2-5.5-130 RC80/2-15-125 RC80/3-7.5-45
10 RC80/2-5.5-130 RC130/3-22-32; RC130/2-18.5-63 RC130/3-15-32
16 RC80/2-15-125 RC130/3-22-32; RC130/2-18.5-63 RC130/3-15-32
25 RC130/2-18.5-63 * RC130/3-18.5-20
32 RC130/2-18.5-63 * RC130/3-18.5-20
50 RC130/2-18.5-63 * RC130/3-18.5-20

*

- design documentation development and manufacture of motor reducers with the capacity over 30 kW are

carried out individually, as per the data sheet submitted to our address by the Customer.

Note. The numbers in the motor reducer designation mean:

-... ~-drive capacity (kW),
-... - outlet shaft rotation speed (rpm).
For example: RC80/2-3.0-170

where: 3.0 - drive capacity (kW), 170 - outlet shaft rotation speed (rpm).

Seals. Vessels are manufactured with packing glands
of the 1UB type per OST 26-01-1247 or with end seals of
the TMD type (for vessels with volume of 3,2m3 and
more) perATK 24.201.13.

Seal type code in the vessel designation: S - packing;
T-end.

Packing glands are used in vessels used in non-toxic,
non-highly volatile and non-explosive services, with
media operating under atmospheric pressure, gauge
pressure up to 6 kg/cm?2 or in vacuum with residual
pressure of at least 300 mm Hg. Packing glands are
allowed for toxic fluids, if the toxic substances
concentration in rich vapors above the liquid surface
inside the vessel under operating conditions does not
exceed the maximum allowable concentration (MAC) for
the working zone per the sanitary norms in effect.

End seals are used in vessels in toxic, flammable and
explosive services regardless of pressure in the vessel,
as well as in vessels operating under vacuum pressure
with the residual pressure of less than 300 Hg mm,
regardless of the operating fluid properties.

The choice of the seal type, depending on the operating
fluid properties and pressure in the vessel, is done by the
project organization that chooses the vessel.

Tanks and Pressure Vessels

When using vessels in outdoors packages, shaft seal
protection from climatic factors needs to be applied.

To remove and install end seals, partial disassembly of
the drive is carried out in accordance with the installation
and operation manual included in the scope of supply.

The supply package is as per SOU MPP 71.120-
217:2009, GOST R 52630 and CU TR 032/2013. The
assembled vessel, with counter-flanges and gaskets of
paronite or others per the agreement with the customer.

Motor reducer and end seal are supplied separately from
the vessel, in an individual packaging with regulating
(forcing) screw, base plates, mounting devices, spare
parts and accompanying documentation.

To prevent damage during transportation, the shaft and
agitators are unfastened inside the vessel.

Instrumentation devices, valves, safety devices and the
thermometer tube are not included in the supply
package.
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Technical characteristics of motor reducers

Table 2.9
= c

E E = 2 o

S5 o . S E s

29 £2 8 s :

Designation Name £3% 313 53 .% Welzghts

5 2% a8 3 N

2 S 2 k0 k5

& | & 3 ¢

2 - o

1.5000-2379.00-00 RC80/2-3.0-170 3.0 170 170 8.0 328
1.5000-2376.00-00 RC80/2-5.5-130 5.5 405 130 1" 328
S300.274 RC80/3-5.5-63 5.5 1670 32 45 326
S300.274-01 RC80/3-5.5-125 55 1190 45 32 326
1.5000-2384.00-00 RC80/3-7.5-125 7.5 1590 45 32 328
S300.270 RC80/2-11-63 11 1690 63 23 330
S300.270-01 RC80/2-15-125 15 1150 125 12 328
1.5000-2375.00-00 RC80/2-15-125 15 1150 125 12 328
1.5000-2377.00-00 RC130/3-15-32 15 4485 32 45 960
S300.282-01 RC130/3-15-32 15 4550 32 45 967
1.5000-2383.00-00 RC130/3-18.5-20 18.5 8840 20 72 967
1.5000-2355.00-00 RC130/2-18.5-63 18.5 2810 63 23 990
S300.282 RC130/3-18.5-250 18.5 7171 25 58.8 965
S300.282-02 RC130/3-22-32 22 6680 32 45 955
S300.278 RC130/2-30-63 30 4610 63 23 990
S300.278-01 RC130/2-30-250 30 1160 250 6.0 980
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Vessels with Elliptic Bottom Heads and Detachable Elliptic Cover,
AN with Smooth Welded Jacket

Make 0103, 0123 Make 0110
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48 All-Welded Vessels with Elliptic Bottom Head and Cover
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All-Welded Vessels with Elliptic Bottom Head and Cover
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All-Welded Vessels with Elliptic Bottom Head and Cover,
with Smooth Welded Jacket
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All-Welded Vessels with Elliptic Bottom Head and Cover,
ith Smooth Welded Jacket
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All-Welded Vessels with Elliptic Bottom Head and Cover,

with Smooth Welded Jacket
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All-Welded Vessels with Elliptic Bottom Head and Cover,
with Half Piped Jacket

Make 1203, 1223 Make 1210
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ith Elliptic Bottom Head and Cover,
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Vessels with Flat Bottom Head and Flat Detachable Cover

Make 8003, 8023, 8033
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q1i 8 Vessels with Flat Bottom Head and Flat Detachable Cover
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m All-Welded Vessels with Flat Bottom Head and Cover

Make 9003, 9023,

end seal

packing gland
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All-Welded Vessels with Flat Bottom Head and Cover
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All-Welded Vessels with Flat Bottom Head and Cover
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M Data Sheet for Order of a Vessel with Agitator

Designation of the apparatus _ Quantity

1. Operating pressure in the shell:

gauge, kgf/cm? residual, MPa

Operating gauge pressure in the jacket, kgf/cm?2

2. Operating temperature of the medium, °C:

in the shell in the jacket

Shell wall design temperature, °C

Corrosion in the shell

3. Operating medium components

Fire hazard (yes, no) Explosion hazard (yes, no)

Presence of highly poisonous substances (yes, no)

4. The need to perform intercrystalline corrosion tests per the AM GOST 6032 method (yes, no)

5. The need to install the calm down pipe (yes, no)

6. Vessel supports (leg supports, lug supports, extended lug supports, cylindrical support, ring support)

7. The need to weld-on heat insulation fasteners (yes, no)

The need to weld-on strips for platforms and ladders (yes, no)

8. Motor feed voltage, V

Current frequency, Hz

9. Vessel installation location (indoors, outdoors)

Climatic make per GOST 15150 (U2 T2)

10. Technological process carried out in the vessel

FR U NZE Technical Catalogue




m Data Sheet for Order of a Vessel with Agitator

11. Main valves, instrumentation and safety devices

Name Q-ty DN PN, kgf/cm? Material Installation location

Note: The table is filled out for vessels with operating gauge pressure above 0,7 kgf/cm? for the preparation
of the vessel's passport. Valves and instruments are not included in the scope of supply.

12. Valves and instrumentation are included in the scope of supply (yes, no):

13. Name, postal code, post and telegraph address, telephone number of the enterprise that has filled out
the data sheet.

Position, name Signature Date
of the authorized person (certified with a seal)

Tanks and Pressure Vessels FRU NZE




Data Sheet for Order of Mechanical Seal
for Complete Vessel with Agitator

Designation of the apparatus

1. Stirred liquid data:

Name

Composition (components); concentration

Operating/max. temperature

PH
Presence of solids Yes No

Liquid crystallization Yes No

Sealing liquid

2. Seal data

Preferred seal type Single Double Tandem

Preferred friction couples material

Preferred sealing rings material

Presence of cooling/washing liquid Yes No

3. Name, postal code, post and telegraph address, telephone number of the enterprise that has filled out the data sheet

Position, name Signature Date
of the authorized person (certified with a seal)
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m Oil, Oil Product and Water Storage Tanks

Vertical steel tank (RVS) is a welded cylindrical vessel
with a certain internal diameter and wall height that are
characteristic to this typical size of the tank. Tanks are
made per Typical Projects with changes in accordance
with new rules of the RVS arrangement.

Atank is used for the storage of oil and oil products with
density of maximum 1 t/m3, and also water. A tank is
installed flat head to the concrete bed at the operation
location.

The tank roofis conical in shape and made out of plates.

Tanks include stair towers for maintenance of tank
equipment located on the roof. It also serves as a
supporting structure for tank wall transportation to the
installation location.

The main material of the tank: low-alloy steel, carbon
steel.

Main maximum design provisions used for tank designing

1. Product density
2. Snow load
3. Wind head

4. Minimum ambient air temperature

up to 1 t/m3
up to 2 KPa (20 kgf/cm?2)
up to 1 KPa (10 kgf/cm?2)

up to minus 60°C

1 —Wall
2 — Head
3 — Roof

4 — Stairs tower

Height H and diameter D depend on the tank volume.

Arrangement of manholes and nozzles according to the Typical Project, on the basis of which this tank is

manufactured.

@FRUNZE
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cJ@ Oil, Oil Product and Water Storage Tanks

Main dimensions of typical tanks

Table 3.1
Volume, Height Diameter Pontoons are used to reduce losses from products
m3 H, mm D, mm evaporation. Per the customer's desire, polymer and
200 5980 6630 alumm.um pontpons can Pe used. .
300 7450 7580 Breathing d_eV|ces are |n'stalled.on the stationary
400 7450 8590 roof according to the Typical project. They include,
depending on the tank type, breather valves, safety
500 5960 10430 valves, flame arresters, vent nozzles.
700 8940 10430 Tanks are packaged with high level alarms.
1000 11920 10430 , . .
2000 11920 15180 Per the customer's desire, a tank can be equipped
5 with the following instrumentation:
3000 11920 18980 1 Low level alarm:
5000 14900 20920 2' Reflex| | ’ )
10000 17900 28500 -nhefiexjevelgauge, .
20000 17900 39900 3 Fde and air temperature gauge for mediums
inside the tank.

A tank is packaged with fire and lightning safety
equipment according to the Typical Project.

Tanks can be equipped as follows:

Table 3.2
No. Name
1. Skylight
2. Installation manhole
3. Manhole hatch of the | belt, oval
4. Manhole hatch of the | belt
5. Manifold (purchased)
6. Roof lightning rod
7. Pre-heating system
8. Cap valve with a control mechanism (purchased)
9. GPS medium-foam generator (purchased)
10. KDS breather combination valve (purchased)
11. Flame arrester (purchased)
12. Sampler (purchased)
13. Vent nozzle
14. Pontoon (purchased)

Tanks and Pressure Vessels FRU NZE
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Horizontal Underground Drain Vessels

The Company manufactures two types of
underground vessels:

EP - underground vessels without a pre-heater;
EPP - underground vessels with a pre-heater.

Technical requirements to materials, fabrication,
acceptance, test methods and preservation
of apparatuses per SOU MPP 71.120-217:2009,
GOSTR52630and CUTR 032/2013.

Material makes:

-make 1 - for regions with the average temperature of
the coldest five-days period not lower than
minus 20°C;

-make 2 - for regions with the average temperature of
the coldest five-days period not lower than
minus 40°C;

-make 3 - for regions with the average temperature of
the coldest five-days period not lower than
minus 60°C.

Vessels of all types shall be furnished with heated

concrete pits for regions with the average temperature of

the coldest five-days period lower than minus 40°C.

Vessels are packaged with an electric pump unit

HPE 80-50-200-D-55.

Vessel designation example when ordering:

- vessel without pre-heater (EP), nominal volume 25 m3,
internal diameter 2400 mm, design make 1, material
make 1, without a concrete pit:

EP 25-2400-1.

Same, but with heat treatment:
EP 25-2400-1-T.

- vessel without pre-heater (EP), nominal volume 16 m3,
internal diameter 2000 mm, design make 1, material
make 2, equipped with a concrete pit (K):

EP 16-2000-2-K.

Same, but with heat treatment:

EP 16-2000-2-T-K.

- vessel with a pre-heater (EPP), nominal volume 40 m3,

internal diameter 2400 mm, design make 2, material
make 3, equipped with a concrete pit (K):

EPP 40-2400-3-K.

Same, but with heat treatment (T):

EPP 40-2400-3-T-K.

Vessels can be ordered without an electric pump unit.

Designation example for underground drain vessels
supplied without an electric pump unit:

- vessel without pre-heater (EP), nominal volume 40 m3,
internal diameter 2400 mm, neck height 1600 mm,
corresponding to the design make 1, with material make
2, equipped with a concrete pit:

EP 40-2400-1600-2-K.

Same, but with heat treatment.
EP 40-2400-1600-2-T-K.

Same, but with a pre-heater:
EPP 40-2400-1600-2-T-K.
Same, but without a concrete pit:
EP 40-2400-1600-2-T.

Material make

Table 4.1
Average 'temperature_ of tl;le coldest minus 20 minus 40 minus 60
five-days period, °C
Material make index 1 2 3

shell, heads, flange stiffening
rings, blinds, manholes

ct3nc4 GOST 380
20K-5 GOST 5520

Steel 09I2C-6 Steel 09I2C-8

GOST 5520 GOST 5520
8 | manholes for $>25 mm
N 4=
N O
5 2 nozzles Steel 20 GOST 1050 Steel 102 GOST 4543
é strips, gussets Ct3nc4 GOST 380 Steel 09I2C GOST 5520
[}
< | pipes Steel 20 GOST 1050
Steel 102 GOST 4543
g’ external Steel of grades: 35, 40 GOST 1050
8
§ internal Steel 20X13 GOST 5632

* Vessels are manufactured per SOU MPP 71.120-217:2009, GOST R 52630 and CU TR 032/2013.

Tanks and Pressure Vessels
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Horizontal Underground Drain Vessels

Table of nozzles and manholes

Table 4.2
Designation Service Q-ty Nominalljﬂiameter gnnlclilrl;:xl (?(37::12‘; ou:.:;?:Ch’
A Manhole 1 800 0.25 (2.5) -
[5) Manhole for pump 1 700 0.25 (2.5) -
B Product inlet 1 200 - -
r Product outlet 1 65 - -
O Emergency product outlet 1 150 - -
E Steam inlet 1 100 1.6 (16) 200
K Air tap 1 100 1.6 (16) 200
3 For level gauge 1 65 4.0 (40) -
n For thermal transducer 1 50 - -
*1K Heat transfer fluid inlet 1 20 - -
10 Heat transfer fluid outlet 1 20 - -
2M Heat transfer fluid inlet 1 20 - -
2H Heat transfer fluid inlet 1 20 - -
*1 — for EPP-type vessels.
*2 — for vessels with a concrete pit.
Main design dimensions, mm Table 4.3
Nominal volume VH, m3 8 12.5 16 20 25 40 63
Vessel make 1 2
a 2000 2400 3000
L 2880 4280 5280 4826 5826 9026 9244
H 4925 5235 5240
S 8 10
h 1300 900 1000 1000
h1 600 800 1100
L1 2400 3800 4800 4200 5200 8400
L2 - - - - 1834 5841 5892
11 - - - - 1834 1947 1964
n - - - - 1 3
12 1050 1620 2350 1750 2700 5840
I3 700 730 1000
14 500 1020 1220
15 2050 2450 3050
16 570 680 800
17 610 1820 2550 1950 3200 6040
18 - 1900 2400 2100 1833 1650
19 - 910 1275 975 1600 2000
110 - - - - - 2040
FRU NZE Technical Catalogue




Horizontal Underground Drain Vessels

Weight of vessels not subject to heat treatment

Table 4.4
Nominal volume VH, m3
Parameters
8 ‘ 12.5 ‘ 16 ‘ 20 ‘ 25 ‘ 40 ‘ 63
Design make of vessel 1 ‘ 2

Electric pump unit Motor type AIMS 160 MVU 2.5
HPE 80-50-200-D-55 Motor capacity, kW 15

Metal structures of the concrete pit 370

Electric pump unit HPE 80-50-200-D-55 570 575

Vessels

2125 2680 3080 3270 3870 5635 8230

Vessels with electric pump unit HPE 80-50-200-D-55

2695 3250 3650 3840 4440 6210 8805

EP type

Vessels with electric pump unit HPE 80-50-200-D-55
and metal structures

3065 3620 | 4020 4210 4810 6580 9175

Vessels

2150 2720 3130 3310 3940 5735 | 8430

Weight, kg, maximum

Vessels with electric pump unit HPE 80-50-200-D-55

2720 3290 3700 3880 4510 6310 9005

EPP type

Vessels with electric pump unit HPE 80-50-200-D-55
and metal structures

3090 3660 4070 4250 4880 6680 9375

Weight of vessels subject to heat treatment

Table 4.5
Nominal volume VH, m3
Parameters
8 ‘ 12.5 ‘ 16 ‘ 20 ‘ 25 ‘ 40 ‘ 63
Design make of vessel 1 ‘ 2

Electric pump unit Motor type AIMS 160 MVU 2.5
HPE 80-50-200-D-55 Motor capacity, kW 15

Metal structures of the concrete pit 370

Electric pump unit HPE 80-50-200-D-55 570 575

Vessels

2125 2680 3080 3800 4490 6630 9480

Vessels with electric pump unit HPE 80-50-200-D-55

EP type

2695 3250 3650 4370 5060 9205 | 10055

Vessels with electric pump unit HPE 80-50-200-D-55
and metal structures

3065 3620 | 4020 4740 5430 9575 | 10425

Vessels

2165 2720 3130 3840 | 4560 6730 9680

Weight, kg, maximum

Vessels with electric pump unit HPE 80-50-200-D-55

2735 3290 3700 4410 5130 7305 | 10255

EPP type

Vessels with electric pump unit HPE 80-50-200-D-55
and metal structures

3105 3660 4070 4780 5500 7675 | 10625

Tanks and Pressure Vessels
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M Underground Vessels (EP), Underground Vessels with Heater (EPP)

EP-type vessels
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Underground Vessels (EP), Underground Vessels with Heater (EPP)
Subject to Heat Treatment

EP-type vessels
subject to heat treatment
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M Vessels equipping with concrete pit
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Air Collectors-Receivers for Air Stationary Compressors

Air collectors with nominal volumes: 0.5; 1.0; 1.6; 2.0;
3.2; 4.0; 6.3; 8.0; 10; 16; 20; 25; 32; 40; 50 m3 and
operating pressures: 0.8; 1.0; 1.4 MPa (8, 10, 14
kgf/lcm2) are used to reduce pressure drops in air
pipelines and to create air reserve during operation of
general-purpose air stationary compressors, as well as
air compressors with discharge pressure up to 1.4 MPa
(14 kgflcm?).

Air collectors can be used as receivers and storage
vessels for nitrogen, argon and otherinert gases.

Air collectors are designed for operation in areas with the
seismicity value of less than 7 per the twelve-positions
scale.

Upon replacement of leg supports with cylindrical
supports, it is allowed to operate air collectors less than
10 m high in areas with seismicity value up to 9 and at air
collector height more than of 10 m — under the condition
of verification with a seismic strength calculation.

Air collector V-50 is shipped with cylindrical support.
Views A and b show the two safety valves installation variant.

@FRUNZE

Climatic makes of air collectors:

1. When shipping to areas with moderate and cold
climate - UHL1 per GOST 15150.

2. When shipping to areas with tropical climate - T1 per
GOST 15150.

Air collectors can be operated in the low-cycle loading
mode — with periodic increase and decrease of pressure.
Low-cycle loading case shall be specified by the
consumer organization, when ordering an air collector.

Example of designation, when ordering and in other
documents, of an air collector with the nominal volume of
4 m, designed for operating pressure of 0.8 MPa,
material make 3, climatic make UHL1:

Air Collector V-4-0.8-3-UHL1

he

Fig.5.2
1 — Shell
2 — Head
3 — Support

4 — Safety valve

5 — Pressure gauge
6 — Three-way valve
7 — Union elbow

8 — Stop couple valve

Technical Catalogue




(l'J4 Air Collectors-Receivers for Air Stationary Compressors

Main sizes and masses of apparatuses

Table 5.1
[ . Q—A
58 | & | .| 2% 2
85 | 3= |2| &3 o
@ _ *%
o | 3E|g| 22 |pDissal H| h | hi|h|he|h"|hs|h|h|L|L|[R|a|b|d| D
85 £ i o® o
ho |2 25 E
- [=]
0.9(9.0) 6|6 295
V05 | 05 1.0(11.0) {600 | 6 | 6 | 2000 | 1500 [1700[ 460 | 850 [1500[1700 - |310 |400 460|260 [100| 85 |19 | 295
154(15.4) |66 295
0.9(9.0) 6|6 415
V-1 | 10 1.0(11.0) | 800 |6 | 6 | 2340 | 1700 [1800| 550 | 950 [1600[1850| - |400 |500 560|360 [130| 110 |19 | 415
154(15.4) |88 520
0.9(9.0) 6|6 695
V-16 | 16 1.0(11.0) [1000| 8 | 8 |2300 | 1600 [1800[ 900 [1050(1600[1850 - |410 600 660 |460 [130| 110 |19 | 825
154(15.4)  |10[10 945
0.9(9.0) 6|6 800

V-2 2.0 [5.1]1.0(11.0)|1000| 8 | 8 | 2900 | 2200 [2450| 900 |1050|2200[2450( - |410|610|660 |460 [160[ 130 [ 24 | 950

1.54(15.4) 1010 1110
0.9(9.0) 8|8 1195
V-32 | 32 1.0(11.0) [1200| 8 | 8 | 3160 | 2300 [2500[1000[1250[2200[2500| - [505 |720|760 |550 [160| 130 |24 | 1195
1.54(15.4) 1010 1420
0.9(9.0) 8|8 1385
V-4 | 40 1.0(11.0) [1200| 8 | 8 | 3860 | 3000 [3250[1000[1250[2400[2700[3100 505 | 720 | 720 | 550 [160| 130 | 24 | 1385
1.54(15.4) 1010 1655
0.9(9.0) 8|8 1830
V-63 | 6.3 1.0(11.0) [1400|10[ 10| 4565 | 3600 [3800[1050[1300[25002850[3300( 555 | 830 | 830 | 630 [200| 160 | 35 | 2190
1.54(15.4) 12|12 2545

Tanks and Pressure Vessels FRU NZE




M Air Collectors-Receivers for Air Stationary Compressors

Table 5.1 (cont.)

o - [
5 | g .| 2E 2
o= S o n O -
%3 S | Z 9"5, ok <
20 >E| 5| =2 D |S*Say H h |hi|ha|ha|h |[hs| he | hy|L | L|R|a|b|d]| &
8% | E || 5g 9
n g = § = =
0.9(9.0) 8|8 1995
V-8 8.0 1.0(11.0) [1600[10| 10| 4415 | 3300 [3600|1150|1450|2650[3000[3450( 650 | 940 | 960 | 705 |200| 160 | 35 | 2390
1.54(15.4) 12(12 2790
0.9(9.0) 8|8 2445
V-10 10 1.0(11.0) [1600[10| 10| 5515 | 4400 [4700|1150|1450/2800[3150[3600[ 650 | 940 | 960 | 705 [230| 200 | 35 | 2940
1.54(15.4) 12[12 3430
5.1
0.9(9.0) 10{10 3785
V-16 16 1.0(11.0) [2000[12[12 | 5520 | 4200 [4550|1250|1600/2800|3200|3750| 745 [1150|1160| 905 |290| 250 | 42 | 4415
1.54(15.4) 14|14 5075
0.9(9.0) 10{10 4455
V-20 | 20 1.0(11.0) [2000[12[12 | 6870 | 5400 [5900|1400|1750[2900|3300|3850| 895 [1150|1160| 905 |290| 250 | 42 | 5215
1.54(15.4) 14{ 14 6000
0.9(9.0) 10[10 5285
V-25 | 25 1.0(11.0) [2200[12| 12| 7155 | 5600 |6000|1400|1750/2900[3350[3900[ 910 [1250|1260]1002|390| 340 | 42 | 6175
1.54(15.4) 16|16 7935
0.9(9.0) 12[12 7395
V-32 | 32 |[5.2]1.0(11.0) [2400|12|12|7775]|6000| - |[1600[{2000{3600[4050[4600|1100|1350|1360|1105(390| 340 | 42 | 7395
1.54(15.4) 16|16 9460
0.9(9.0) 12(12 9095
V-40 | 40 1.0(11.0) [2400(12[12|9775|8000| - |1600[2000/3600|1050/4600|1100(1350|1360[1105|500| 450 | 42 | 9695
1.54(15.4) 16|60 12285
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Air Collectors-Receivers for Air Stationary Compressors

Table 5.1 (cont.)

°9 £ .| ®E x
o2 S o "o N
%3 B z 2 ko) *k E
i 2 >El 5 g'i‘, D (S*Sa H h h4 ha | hs h hs he | hy L L4 R | a b d K=
NG £ il og ]
[72] g =2 é s ;
0.9(9.0) 1212 11705
V-50 50 ([5.2]1.0(11.0)|240012/12|11775|10000 - |1600[2000(3600/14050[4600(1100|1350{136Q - - - - (11705
1.54(15.4) 16| 16 14805
Types and quantity of safety valves Table 5.2
Nominal Maximum
volume allowable (I;lfusr;\:)eir Safety Safety Flow
: y valve Oecn-1,) PN+1,
of the air compressor valves throughout valve mm | kgflcm?2 do factor,
collector, output, pcs ’ m3l?ni?1 ’ type o
m3 m3/min :
? g ? g 1 2.06 CIrK4pP25-40* 25 40 17 0.6
1.6 3.0
2.0 5.0 1 10.33
3.2 10 CMIMK4P-30-16* | 50 16 33 0.8
4.0 20 2 10.33x2-20.66
6.3 30 2 15.2x2-30.4 CIrk4pP80-16* 80 16 40 0.8
8 50 1 53.3
10 100 2 53.3x2-106.6 | CMr1K4P 150-16M* | 150 16 75 0.8
16 150 3 53.3x3-159.9
20 190 2
25 250
32 280 3 CMMK4P-200-16* | 200 16 142 0.4
40 380
50 380 4 95.6x4-382.4

Notes:

1. Air collectors working with compressors that have smaller output than the one in the table, shall be furnished with
safety valves with throughput corresponding with the compressor output.

2. Safety valves of the CINIMK4P-150-16 type (without letter “M”) have throughput capacity of 26.65 m3/min at flow factor
a=0.4.

3. Itis possible to replace safety valves of this type with their equivalents.

Tanks and Pressure Vessels FRU NZE




Air Collectors-Receivers for Air Stationary Compressors

Nozzles service and nominal diameters Table 5.3
Air collector volume, m3
Designation Name
0.5:111.6:2| 3.2 | 4 6.3 8 10 15 | 20 | 25 | 32 | 40,50

A, Air inlet 50 100 200 250 300 350

B, Air outlet 50 100 200 250 300 350

For safety valve 25 50 80 150 200
B
Quantity 1 1 2 2 1 2 3 2 3 4

I Condensate drain 50

O Air tap 50

Eq Drain 50

XK To the output regulator 50

3, For pressure gauge 50

To pressure gauge
N4 to the machine room 50
K1 Manhole 80 450

Note:
- The quantity and the arrangement of nozzles can be changed per the Customer requirements;

- Perthe agreement with the Customer, air collector can be packaged with all the necessary stop valves, safety valves
and instrumentation;

- When installing several safety valves, their respective nozzles shall be located on the same height and at a distance
big enough to prevent mutual interference of the holes;

- When installing several safety valves on one nozzle, the area of the nozzle pipe cross-section shall be not less than
1.25 times the total cross-section area of valves installed on it;

- Bosses forinstrumentation shall be welded to the blind flanges of nozzles;

- On air collectors with the volume of 0.5:1.0; 1.6:2.0 and 3.2 M2, safety valve is installed onto the []1 nozzle. ADN 25
safety valve is installed via a transition piece.
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m Air Collectors-Receivers for Air Stationary Compressors

Material make

Table 5.4
Al!oyvable
bressure. | Operating Material
cor?taeifl?: ewall pressure, ma:eec: de Sheet steel Nozzles Fasteners
tempera?ure, MPa
°C
0.8 C13cn, Cr3nc, Ct3lnc Steel 10 and 20
Minus 20 10 1 of categories 4 and 5 GOST 1050, siteﬁl??SXGggsTTL%i%
1 GOST 380, Group A.B GOST 550, eeOST e2043
14 GOST 14637 Group B GOST 8731 -
_ 0.8 16IC, 09Ir2C, 10ra2c1 102 GOST 4543 Steel 35 GOST 1050,
Minus 40 1.0 2 of categories 6 and 12 | Group A.b GOST 550 | Steel 35X GOST4543,
14 GOST 5520 Group B GOST 8731 OST 26-2043
Steel 09I'2C
0.8 09Ir2C, 10rac1 GOST 19281
Minus 60 10 3 of category 8 108 GOt Ao Steel 20XH3A, 1012
14 GOST 5520 GOST 4543
) OST 26-2043
Notes:

- Itis allowed to use forgings made of Gr.20 steel with the thickness in the weld location (butt-welded flanges) being
max. 12 mm at down to minus 40°C without heat treatment of the welded joint.

- Itis allowed to use pipes with the thickness of max. 12 mm made of steels with grades 10 and 20 per GOST 550,
GOST 8731, GOST 8733 at the wall temperature down to minus 40°C.

- Flanges gaskets shall be accepted made of paronite per GOST 481.
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Liquid Strainers for Pipelines

Liquid strainers are used for pipelines designed for nominal
pressure of 1.6 and 4.0 MPa with the transferred liquid
temperature between minus 60 and 300°C.

These filters are used for protection of pumping and other
equipment in process packages of oil processing,
petrochemical, oil and gas industries, operation of which
requires that the solid impurities in liquid are, at maximum,
200 um.

Hazard classes of transferred liquid — 1, 2, 3 and 4 per
GOST12.1.007-76.

Design, parameters and dimensions of strainers are
according to ATK24.218.04-90, GSTU 3-17-207-2000.

Two design makes of strainers are manufactured, per the type
of connection with pipelines: make 1 — flanged; make 2 —
welded.

Examples of strainers designations when ordering:

- liquid drain strainer (SDJ) installed on a pipeline
with nominal diameter (DN) 250 mm, for nominal
pressure (PN) 1.6 MPa, design make 2, material
make 3:

Filter SDJ 250-1.6-2-3;

- same filter under an inter-crystal corrosion (ICC)
requirement:

Filter SDJ 250-1.6-2-3M;

- samefilter with insulation:

Filter SDJ 250-1.6-2-3U;

- same filter under an ICC requirement with
insulation:

Filter SDJ 250-1.6-2-3MW;

- samefilterin export make:

Filter SDJ 250-1.6-2-33.

A-A
Location of supports

=
Liquid inlet

Liquid outlet

0 [N E
~ N, <
# zi Make 2
T ,/ d
] 4 &
Yooap A§ 1 14 Py
| == : o M= )
Drain L1+10
<7
1 — Shell
2 — Filter element
3 — Cover

4 — Lifting and turning device

Tanks and Pressure Vessels

@FRUNZE




Liquid Strainers for Pipelines

Filters sizes and parameters

Table 6.1
DN 80 | 150 [ 250 300 500 80 150
PN, MPa 1.6 4.0
D 273 426 630 630 1028 273 426
dy 89 159 273 325 530 89 159
d 50 50 100 100 100 50 50
230 320 400 400 650 260 345
h, 465 770 1090 1090 1400 465 770
h, 485 740 1040 1040 1215 455 715
s 7 (6) 9 (8) 10 10 14 7 (6) 10
S, 6 8 (6) 10 10 14 8 10
S, 5 6 10 10 14 8 12
L 730 (720) 1005 (995) 1255 1325 1920 760 (750) 1090
L, 420 (410) 650 (640) 850 910 1360 420 (410) 650
Volume, m3 0.03 0.11 0.41 0.41 1.45 0.03 0.14
Filtration area, m?,
at least 0.18 0.60 1.53 1.53 3.08 0.18 0.60
1 | 112 (110) | 272 (260) 537 575 1620 165 (163) 390
Weight,, Design -
kg make 2 96 (94) 234 (222) 475 482 1340 146 (144) 337
Designation of support
DN ATK 24.200.0390 D, o H2 Hs Ha
250, 300 2-10 640 19 2245 1230 450
500 2-25 980 24 2750 1370 600
Filter usage limits Table 6.2
DN PN, MPa Materia(li make Operating (design) pressure, MPa, at temperature °C, max
code 100 200 250 300
80 1.60 1.40 1.20
150
250 1.6 1,2 1.60
300 1.50 1.44 1.33
500
80 1.60 1.50 1.40
150 1.6 3 1.60
250 1.49 1.44 1.38
300
80 4.0 3.50 3.0
4.0 1,2 4.0
150 3.74 3.60 3.34
80 40 3 40 4.0 3.75 3.50
150 3.72 3.60 3.44
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Liquid Strainers for Pipelines

Notes:

1. Actual operating pressure values shall be below the ones
in the table by the value, by which the design pressure is
higher than the operating pressure, stipulated by norms of
the industry, in which the strainer will be used.

2. Actual operating pressure

values shall be stated by the

consumer in the passport in the “Other data on the vessel

installation” section.

3. The first stage of operating pressure at 100°C
covers minus temperatures as well, but not lower
than temperature limits acceptable for steels per
SOU MPP 71.120-217:2009, GOST R 52630 and CU

TR032/2013.

Material make of strainers

Table 6.3
Material make code
1 2 3
Name — .
of assembly Transferred liquid temperature, °C
unit, part from minus 30 to 300 from minus 60 to 300 from minus 40 to 300
Steel grade, standard designation
12X18H10T
GOST9940
shell 09r228_1(520c85'(r)887_? 15520 10r2 GOST8731 GOST9941
12X18H10T
GOST7350
head 09r2Cc-12 GOST5520 09r2c-14 GOST5520 12X18H10T GOST7350
fian 20 GOST8479 10r2 GOST8479 12X18H10T GOST25054
anges group IV KMN215 group IV KM215 group IV
12X18H10T
GOST9940
nozzles 20 GOST873 10r2 GOST8731 GOST9941
09IM2C-12 GOST5520 09r2C-14 GOST5520 12X18H10T
GOST7350
supports Ct3nc2 GOST14637 09r2Cc-14 GOST5520 12X18H10T GOST9940
gaskets Paronite GOST481
filter
element Inter-braided packing, APS mark, GOST5152
sealing

Tanks and Pressure Vessels
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(¥4 Gas and Oil Separators

Gas and oil separators (GOS, or NGS) are intended for
non-foamy oil degassing and associated gas cleaning at
the inlet, intermediate and final stages of industrial
packages for collecting and preparing the oil and gas
fields products for operation in the moderate and
moderate-cold climatic conditions with the air
temperature during operation:

- formoderate climate —from plus 40°C to minus 40°C;

- for moderate-cold climate — from plus 40°C to minus
60°C.

NGS gas and oil separators are used in areas with the
seismic activity value of up to and including 6.

Design-wise, the NGS gas and oil separators are
classified as:

- type | — used in configuration with slug catcher
subassemblies (pulsation bottles);

- type I-I1 — used in configuration with slug catcher
subassemblies with a defoaming cap;

- type ll—used without slug catcher sub-assemblies;

- type lI-IN - used without slug catcher sub-assemblies,
with a defoaming cap.

Depending on the operation conditions, NGS gas and oll
separators are manufactured with and without heat
treatment, with and without heat insulation fasteners.

When ordering a gas and oil separator with heat
treatment, the customer shall submit an arrangement
diagram for maintenance platforms fastening.

Volumetric oil output is between 20 and 2250 m3/h, and
gas output—between 20700 and 440000 m3/h.

Gas and oil separators are manufactured having the
volume of 6.3; 12.5; 25; 50; 100, 150 m3 and the nominal
pressure of 0.6; 1.0; 1.6; 2.5; 4.0; 6.3* MPa. Operating
temperature between 0 and 100°C.

The type of flanges' sealing surfaces is discussed when
ordering a separator.

Tanks and Pressure Vessels

Per customer requirement and agreement with design
organization, it is possible to alter the design of a gas and
oil separator, including the aspects of installing
additional internals and changing the nozzles
arrangement for a specific technological process.

Designation of a gas and oil separator:
NGS-T--P-D-M-U,

where:

T-Type (I, 1);

M—Presence of a defoaming cap;

P —Design pressure in MPa;

D —Internal diameterin mm;

M —Material make (1, 2);

W —Presence of heatinsulation.

Designation examples:

Type | separator for design pressure of 2.5 MPa, with the
diameter of 2400 mm, material make 1:

Separator NGS-1-2.5-2400-1.
Same, with a defoaming cap:
Separator NGS-I-I1-2.5-2400-1.

Type |l separator for design pressure of 1,0 MPa, with
the diameter of 1200 mm, material make 2, with a
defoaming cap and heat treatment:

Separator NGS-II -I1-1.0-1200-2-T.
Same, with heat insulation supports:
Separator NGS-II -1-1.0-1200-2-T-W.

* Per the customer requirements, it is possible to
manufacture NGS separators with nominal pressure
higher than stated.
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& Gas and Oil Separators

Anti-foamer section*

Nozzle 61 only for | and I-Il type

View A View C

B1 XK1.2 N1l01.2[1 B1 XK1.2 N1l01.2I1

Level upper limit

i | T1
K1 ; J11
]‘ K2 ——— ij PR - 112

Level lower limit

Il
T

31 E1M11

r-r
For apparatuses @ 1200, 1600 For apparatuses @ 2000, 2400, 3000, 3400
| |
o ——F——1 . s — g1 .
g :111. 111& © © T "f;i;ﬂ# © ©
A e A
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Gas and Oil Separators
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M Gas and Oil Separators

Table 7.3

Names of assembly units and parts
of gas and oil separators

Make per materials

1

2

Average temperature of the coldest five-days period, °C

down to minus 40

down to minus 60

Material grade, designation of standards

Shell, heads, support plates

Steel 09I'2C-6 GOST 5520

Steel 09I'2C-8 GOST 5520

Supports

Ct3nc4 GOST 14637

Steel 09I2C-8 GOST 5520

Flanges

Steel 20 GOST 1050
Steel 09I2C GOST19281
Steel 102 GOST 4543
gr. IV GOST 8479

Steel 09I'2C GOST19281
Steel 102 GOST 4543
gr. IV GOST 8479

Nozzles

Steel 09I2C-6 GOST 5520
Steel 20 GOST 1050
gr. B GOST 8731
gr. A. B GOST 550
Steel 102 GOST 4543
gr. IVTOCT 8479

Steel 09I2C-8
Steel 102 GOST 4543
gr. B GOST 8731
gr. A. B GOST 550
Steel 102 GOST 4543
gr. IV GOST 8479

Plugs

Steel 09I2C-6 GOST 5520

Steel 09I2C-8 GOST 5520

Gaskets of nozzles, manholes

Paronite per GOST 481, spiral-wound per OST26-260-454

Gaskets of internals

Paronite per GOST 481

String-type demister

Steel 09I2C-6 GOST5520

Steel 09I2C-8 GOST5520

Defoaming cap

Steel 09I2C-8 GOST 5520
Steel 08X13-M3a GOST 5582

Internals
Vertical baffles C13nc4 GOST 14637
Expanded steel sheet 510 TS 36.26.11-5-89
. Ct3nc4 GOST 14637
Parts and assembly units Steel 09r2C-6 GOST 5520 Steel 09I'2C-8 GOST 5520
Steel 35 GOST 1050
Studs Steel 35X, 38XA GOST 4543 Steel 20XH3A, 35X, 38XA
OST 26-2043 OST 26-2043
for nozzles,
manhole Steel 25, Steel 35 GOST 10580 Steel 20XH3A, 35X, 102,
Nuts OST 26-2043 35X, 38XA
Steel 35X, 38XA GOST 4543 GOST 4543
Fasteners OST 26-2043 OST 26-2043
Steel 35 GOST 1050
Bolt
olts Steel 35X GOST 4543 Steel 102 GOST 4543
for internals
Nuts Steel 20, 25, 35 GOST 1050 Steel 102 GOST 4543
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Gas and Oil Separators

Per the agreement with the customer, it is possible to use other materials stated in the mandatory annexes
to SOU MPP 71.120-217:2009 and GOST R 52630 in accordance with the limits of their application.

The choice of the paronite grade, filling material of spiral-wound gaskets is carried out depending on the conditions
of operation (operating medium, design temperature and pressure).

Fasteners made of 35X, 38XA steels for material make 2 shall be impact-bending tested on V-notch Sharpy
specimens under the temperature of minus 60°C. The impact resilience value on all the specimens shall be at least
30 J/cm? (3 kgflcm?).

Main dimensions of support assembly units of gas and oil separators
Table 7.4

Main dimensions of supports, mm

Code of the apparatus A a an

NGS-0.6-1200
NGS-1.0-1200
NGS-1.6-1200
NGS-2.5-1200
NGS-4.0-1200
NGS-6.3-1200
NGS-0.6-1600
NGS-1.0-1600
NGS-1.6-1600
NGS-2.5-1600
NGS-4.0-1600
NGS-6.3-1600
NGS-0.6-2000
NGS-1.0-2000
NGS-1.6-2000
NGS-2.5-2000
NGS-4.0-2000
NGS-6.3-2000
NGS-0.6-2400
NGS-1.0-2400
NGS-1.6-2400 1800 200 300
NGS-2.5-2400
NGS-4.0-2400
NGS-0.6-3000
NGS-1.0-3000
NGS-1.6-3000 2200 200 300
NGS-2.5-3000
NGS-4.0-3000
NGS-0.6-3400
NGS-1.0-3400
NGS-1.6-3400 2390 200 300
NGS-2.5-3400
NGS-4.0-3400

800 140 250

1100 200 300

1500 200 300

Tanks and Pressure Vessels FRU NZE
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(44 Multicyclone Separators

Used for cleaning natural and other gases from liquid
drops and mechanical impurities in gas treatment
packages, at booster compressor stations and
underground gas storages. Separators are
manufactured according to SOU MPP 71.120-217:2009,
GOSTR52630and TRTS 032/2013.

The efficiency of gas cleaning from liquid drops and
mechanical impurities with the particle size of 240 ym is
atleast99,5%.

The nominal pressure in the apparatus is up to 16 MPa.

Separators are equipped with pre-heaters as per
ATK24.218.07-98.

The nominal pressure in the pre-heateris 1.6 MPa.
Separators are used in all macroclimatic areas.

A separator is installed outdoors. Gas goes through a
radially positioned nozzle into the cyclone elements
battery, where centrifugal forces cause separation into
liquid and gas phases. Liquid and mechanical impurities
are collected in the cube part of the apparatus and
withdrawn through a drain nozzle. Gas is withdrawn from
the apparatus through the gas outlet nozzle.

Separator is equipped with instrumentation nozzles and
a manhole for control, mode regulation and ease of
maintenance.

Separator with the diameter of 800 mm and less are
manufactured with a flanged slot in the upper part of the
shell.

Separators with the diameter of 1000 mm and more are
manufactured as all-welded.

Separators are equipped with devices for heat insulation
mounting (per the customer requirement), a verticality
checking device, an earthing device.

Tanks and Pressure Vessels

Depending on the capacity and operating parameters of
the apparatus, the type of the cyclone element if chosen
and their quantity is determined.

The item includes spectacle blinds, foundation bolts, a
set of spare parts.

For ease of installation and maintenance, separators are
produced with a valves block regulating the condensate
drain out of the apparatus. Depending on the climatic
conditions of operation, such a separator is
manufactured in packaged or packaged-container
make.

A container, in which the valves block is located, is
equipped with a gas contamination control and alarm
system, combined extract-and-input ventilation system,
lighting and heating systems.

Designation example:

Separator SMC280-635/1.6,

where

SMC —separator with multicyclone elements;

280 —internal diameter of the apparatus in centimeters;
635 — number of multicyclone elements;

1.6 —design pressure in MPa.

The supply of separators and packaged separators is
carried out on the basis of these data sheets of the
Customer or the organization performing the project
works. The form for the data sheet is provided in the
annex.
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© 1<

Desig.

Function

Q

&

Gas inlet

Gas outlet

Condensate outlet

Drain

Manway

Heat transfer medium inlet

Heat transfer medium outlet

Z|9|=|B||wm| o>

For pressure gauge

I
N

For level gauge

For level gauge (emergency)

For thermometer

For resistance thermometer

Level gauge drain

SIE[O|T|3l:

For thermometer gauge

T
@

Critical level alarm

<

Instrumentation air feed

alalalalalalaNalalalalalalal=
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Multicyclone Separators

Desig.

Function Q

-
<

Gas inlet

Gas outlet

Condensate outlet

Drain

Manway

Heat transfer medium inlet

Heat transfer medium outlet

Z|a|xo 1w o>

For pressure gauge

e
N

For level gauge

For level gauge (emergency)

For thermometer

For resistance thermometer

Level gauge drain

SIE|O|T|al:

For thermometer gauge

T
@

Critical level alarm

<

Alalalalalalanalalalalalalala

Instrumentation air feed

Indicator

Tanks and Pressure Vessels

KJ1

~

Overview of the separator
with multicyclones
of the SMC type

1 — Centrifugal elements block
2 — Pre-heater of the cube part
3 — Level regulator (indicator)

H1,H2,1{
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Data Sheet for the Development of a Multicyclone Separator

DATA SHEET No.
for separator development

Purpose of the apparatus

Questions

Answers

OPERATION PARAMETERS AND CHARACTERISTICS OF THE ITEM

Gas output on the inlet under t=0°C, P=0.1013 MPa, m3/h
at nominal operating parameters, m3/h
possible deviations, %

Gauge operating pressure of the technological process, MPa
possible deviations, MPa

Operating temperature, °C
possible deviations, °C

Minimum allowable wall temperature of a pressure apparatus

Cleaning efficiency

from solid phase the size of pm %

from liquid phase the size of pm %

Maximum allowable flow friction, MPa

clean

of filtering cartridges, as well:

dirty

Back pressure in the relief system, MPa

Availability of a heating device and its installation location

List of nozzles, DN and PN

Availability of insulation

FLUID CHARACTERISTICS

Fluid name and its aggressive state

Drops size, Concentration,
gm % mass

Particles size,
Mm

Concentration,
% mass

Size and mass concentration
of impurity on the filter inlet
(size-consist)

@FRUNZE
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Data Sheet for the Development of a Multicyclone Separator

Questions Answers
Amount of particles in gas under mechanical impurities
operating conditions on the inlet,
mg/m3 liquid phase
Component % mol % mass

Fluid composition

Gas density, kg/m3 :
under t=0°C, P=0,1013 MPa
at nominal operating parameters

Density of solids, kg/m3

Kinematic viscosity (at nominal operating parameters), m2/s

density, kg/m3

viscosity, mPas

Properties of liquid:
surface tension force, N/m

Fire hazard level of medium per GOST 12.1.044-89

Explosion category of mixture per GOST R51330.11-99

Explosive mixture group per GOST R51330.5-99

Hazard class per GOST 12.1.007-76
Seismicity of the apparatus’ installation site, value
CONTROL AND OPERATION CONDITIONS

Number of ordered items

Supply type (package, non-package)

Structural make:
horizontal, vertical

Intended operating life

Location of the item

Location of the technological process control point

Average temperature of the coldest five-days period, °C

Absolute minimum ambient air temperature, °C

Climatic make per GOST15150

Tanks and Pressure Vessels FRU NZE




Data Sheet for the Development of a Multicyclone Separator

Questions

Answers

Other requirements

Design gauge pressure, Pdes

Design wall temperature, tdes

Internal diameter of shell, ID

Internal volume of the item, m3

Material:
shell

internals
sealing

Corrosion rate, mm/year

The need to:
weld mounts for maintenance
platforms and ladders attachment

add maintenance platforms
to the supply

test for intercrystalline corrosion

painting requirements

Post index, post and telegraph address, telephone
number of the enterprise, for which the apparatus
is ordered

Post index, post and telegraph address, telephone
number of the organization that filled out the data sheet

The data sheet shall be accompanied with sketches of the apparatus' assembly and contain
the following data: the quantity, location, function and size of nozzles, bosses, manholes and
liners for instrumentation, specification for all included valves and instrumentation.

@FRUNZE
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