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ASMNP-Engi neeringo JSC,
eastern Europe's largest machine-building enterprises
focesed on manufacturing of equipment and providing integral
solutions for oil, gas, chemical, petrochemical and power
industries.

Product list of the company includes but is not limited to unique
types of compressor equipment, pumps, centrifuges, gas ball
valves, tanks, pressure vessels, mass- and heat exchangers
as well as packaged facilities, namely: gas treatment units
(drying, H2S removal, fractioning etc), compressor stations,
fuel gas skids and other products individually designed,
fabricated and tested according to specific project
requirements.

Products diversity owes to company's advanced engineering
and manufacturing capabilities. Facilities incorporate
dedicated yards equipped with the most advanced equipment
and cutting edge quality control facilities. Testing facilities
comply with the strictest requirements to materials testing,
product performance, acceptance and full scale tests of the
manufactured products.

High quality of the products is ensured by means of
qualityassurance and control system that fully complies with
international standard 1SO 9001. All products comply with the
requirements of domestic and international standards.

Products and solutions for chemical, petrochemical oil & gas
industry i s one of
Engi ned&Ci ngo

t he k-ey

f o un d eEguipment plodu®eb by thée sompany opergtes at almost all

chemical plants in CIS countries.

The Company has supplied pressure vessels and columns to
all existing soda mills in CIS and major eastern Europe mills:

- Bereznikovskiy, Lisichanskiy, Sterlitamakskiy, Slavyanskiy,
Crimean soda mills, Solvay soda mill (Italy), Soda Sanayi
(Turkey), Solvay Sodi mill in Bulgaria, etc.

Chemical equipment is being successfully operated by the
following Clients:

- Azot PO (Dneprodzerzhinsk, Cherkassy, Severodonetsk,
Nevinnomyssk, Kuibyshev, Rossosh, Mary, Novo-
moskovsk, etc.)

- chemical mills, oil refining, food and other industries, such
as Sumy Khimprom, JSC Navoyi Azot Berezniki Azot,
Tambov PA Pigment, Sterlitamak PA Soda, Achinskiy
Aluminu, plant, Arkhangelsk pulp-Paper mill, Kotlas PPM,
etc.

Significant revamping projects have been executed as a part of
after sales service:

- JSCNAFTAN and LLC Polimir (Belarus),
- JSC Surgutneftegas, LLC Kirishinefteorgsintez (Russia),
- JSC Concern Stirol and PA Maryazot (Turkmenistan), etc.

expertise of ASMNPO
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Sl 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:

Operation as underground tanks;

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

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 i Cy | i rshlelisi ¢

of steelweldedv es s el so.

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 Y PE6 k g f #).d m

The first letters stands for the following: e - horizontal or
E - vertical; te second and the third letters stand for the
type of head: B - elliptical, O- conical, ] - spherical, ), -
flat (the second letter in designation of vertical vessels
means the lower head, £ n e third head - upper); digits
after the letters mean availability or absence of split: 1 1
all-welded (without split); 2 T split type; the digit after the
first hyphen means availability of internals and heating; 1
T without jacket and internals; 2 - with tube bundle; 37T
with jacket; 4 1 with coil; the digit after the second hyphen
- nominal volume (m3); the last digit - nominal pressure
(YPE) .

General information

Technical requirements to materials, manufacture,
acceptance, testing methods and preservation of
vessels per | | Y n,n 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 (temperatur e,
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);

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;

a il'he 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 y e (non-flammable), e (hardly
combustible), e E (flammable substance), e O
(flammable fluid) (as per GOST 12.1.004) and of 3rd, 4th

hazard class (as per GOST 12.1.007);

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 Y -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
operationisc onf i r med o0 ;

. 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 dat a ar e e
operationisconf i r medo.

@FRUNZE

cor |

of d

X C € €



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 given in table 1.

Availability factor for corrosion-resistant steels is given in
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
380 (for code of vessel material design 1) or of steel
09¢e2) as per GOST 5520

design 2, 3 and 4).

At Manufacturer's discretion solid-cast steel grades can
be changed. Steel) 5 3 d(6GST 380) can be changed
with steel with another deoxidation degree and of
another category and
09¢e2) (5659S0r) can be
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

(for

steel
changed

Table 1.1
Material Operating wall temperature, A u
make code Steel grade
minimum maximum
1 ] ©93de 5 20
(GOST 380)
5 09e2) * 60
(GOST 5520)
08¢18y10d
12¢18y10¢g 300**
3 10¢17y13Y -70
10¢17y13Y
(GOST 5632)
08¢22y6d
4 08¢21y6VY2 -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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I8 Steel Welded Vessels

Nozzles specification

Table 1.2
Designation Function Counterpart Installation conditions
A Manhol Permanent for vessels
annhole B of all types except split-type
a Medium inlet (fillin
- ( - 9) Permanent
E Medium outlet (discharge) Flange
e Medium overflow 9
0 Calm down pipe
0 Installation of safety valve
- Plug
) Pressure gauge installation Upon customer request
o] Installation of pipe-type level indicator Flange (specified in data sheet)
5 Installation of level gage of UB type
(buoyancy) Plug
o) Exposure of thermometer
Y Reserve
y Coolant inlet A Permanent for vessels
n Coolant outlet ange with heat exchanging units
. . Permanent for vessels
b3 Tube bundle installation - with tube bundle
® Air inlet and outlet (in jacket) Bolt Y 1 On boss| Permanent for vessels with jackets
Nominal diameters of nozzles
Table 1.3
1,4
mE 1, l1 ] 12
0
E = <
S |82 Sa r R AN 1 v
s> 50 .8 o 1 [ [ 12 | 8 , 2 |1 12 t
8 28 53
é -5 > f >
o o
z
1
2 400 | 50 80 i | 80|50
3.2
5 50
6.3 = 150 150 =
10 100 150 100
16 50 50| 20 |50 |50 50 150 | 50 |50 |50 | 6
25 250
20 500 | 150 250 250 | 150
50
63 100
80 200 300 | 100 | 300 | 200
100

Tanks and Pressure Vessels
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B 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
— o
Designation g '% D I 11 2 | 13 14 I5 6 17 I8 l9 I10

5|2

< 5
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
GEE1l -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 >0
GEE1-1-10-1.6 610 >0
GEE1-1-16-0.6 525
GEE1-1-16-1.0 16 | 13.7 | 2000 | 4200 3200 | 500 | 450 | 800 |1400 | 480 |1500 | 250 >%0
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 | 750 530
GEE1-1-50-1.6 850 o
GEE1-1-63-0.6 660
GEE1-1-63-1.0 63 | 524 | 2800 9000 7800 | 600 | 450 |1000 1600 | 520 |2200 | 850 530
GEE1-1-63-1.6 850 o
GEE1-1-80-0.6
GEE1-1-80-1.0 80 | 67.4 | 3000 | 10000 8700 | 650 | 450 (1000 |1600 | 520 |2200 | 450 500 740
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 FR U N Z E




Horizontal All-Welded Vessels

10

with Elliptic Bottom Head

Table 1.4 (cont.

Weight, k o =
@ 2 < o & ©
o == N N 09 2 c_|35E® Egs
Designation | ¢¢ | s*| &"| s;| n | L | B H 85 | g2 |22 | S8 |ERa
83 £g | 55 | 853 | 28G |82
£ gg =2 |3 §; <Bg |=°5,
S )
; —
1
> 2455 ; 1850
GEE1-1-6.3-0.6 |—5 8
o 6 | 1018 | 3530 | 1770 | 2175 | 1580 | 1840 | 15300
5 2455 - 1980
GEE1-1-63-10 [ 3 10 Jugs |_L705 | 1975 2000 | 300
a 8 1605 | 1875
2 2460 - 2605
GEE1-1-6316 | 3 | 2| 1| © |10p2|35935|1780 om0 | 2320 | 2590 | 16000
2 | 10| 10 3530 | 1770 1045 | 2215
1 2565
> 2870 - 2560
GEE1-1-1006 |—5— 8 | .o | 6 [1220] {2170 24100
> 2585 | 2210 | 2540
2 2780 - 2910
GEE1-1-10-1.0 [ 3 | 10 12| 8 |1225[3p052185 2000|2095 | 3045 | 24200 2000 | 300
4 [ 8 | 10| _ |1220| 3690|2180 2250 | 2600
2 12 225] 2870 : 3630
GEE1-1-10-16 | 3 | 14 g8 (1228 2100 [ oo | 3535 | 3885 | 25500
2 12| 12| 6 [1225|3695 2005 | 3255
1 3275 | 37500 | 1970
BB11606 —> 8 | 10| 6 |1220]5390 | 2180 2070 i 3270 300
€ ~10-0. 3 585 | 2015 3255 | 38600 | 2000
7 3250
> 0 5390 2870 - 3775
GEE1-1-16-1.0 | 3 | 10 12| 8 |1225[53052185 2000|3570 | 3920 | 38800
4| 8 | 10| . | 122053902180 2045 | 3295 2000 | 200
2 112 . 225] 2870 : 4675
GEE1-1-16-1.6 | 3 | 14 g 1228 2190 [ oo- | 4755 | 5105 | 40000
2 12| 12| 6 [1225|539%5 3950 | 4300
5 3280 : 4420 | 47800 | 1690
GEE1-1-25-06 | 3 | 8 | 10| 8 5035 | 2580 3920 | 4410 | 46300 | 1630
a 1425 2995 —3970 | 4400 | 56000
> [ 10 6 3280 - 5220
GEE1-1-25-1.0 [ 3 | 12| 12 [8 1428 °9°°|2%85 3315 | 5200 | 5800 | 57000 300
2 [ 10| 10 1425 | 5935 | 2580 | 3310 | 4440 | 4950 2000
> [ 14 1428 3285 : 7015
GEE1-125-16 | 3 | 16| 18 o 1432 5975 | 2620 a320 |_7060 | 7570 | 59500
2 12| 14 1428 | 5970 | 2615 5520 | 6030
2 3280 : 6155 | 75400 | 1650
GEE1-1-40-06 | 3 | 8 | 10| 8 9435 | 2600 5645 | 6145 | 73600 | 1600
a 1425 2995 5530 | 6130
> [ 10 6 3280 - 7365
GEE1-1.40-1.0 [ 3 [ 12| 12 8 [14a28]94°°|2610 3315 [ 7855 | 8365 1720™ | 300
2 10 [ 10 1425 | 9435 | 2605 | 3310 | 6575 | 7085 |80000**
> | 14 1428 3285 - 9995 1660
GEE1-1-40-16 [ 3 | 16| 18 5 | 1432 9475 12620 300 | 10485 | 10995 1650%
a 12| 14 1428 | 9470 | 2615 8090 | 8600 1690
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Horizontal All-Welded Vessels
M8 with Elliptic Bottom Head

Table 1.4 (cont.)

Weight, kg >
mE ;
(6] - O =
—_ - Eo-
Designation 22| o * s 2 55 = 85¢ ggm
g %g S S1 S, h L B H %’2_ g% &’éé ‘_%g-% .%gg_
= — = o
=g ks 3 Fo | 232 | <55 |25,
wn = o ©
; +—
1 2600 8320 | 90700 | 1600 | 250
2 - 8310 | 109500] 1980
GEE1-15006 —=— 10 | 12 | 6 [1628 oo | 7o 5305 | 10s100] 1910
Z 8655 | 3010 8205 | 111700
2 3690 - 9705
GEE1-150-10 | 3 | 12| 14| 8 |1632 3720 | 8875 | 9710 | 113500 300
7 [ 10| 12 1628 3715 | 7510 | 8345 2000
2 20 8670 3695 - 13555
GEE1-150-16 | 3 | 18 [ 22| © |1635[5710| 3035|3725 [ 13045 | 13880 | 119000
7 [ 14| 16 1632 | 8665 | 3025| 3720 | 10110 | 10945
1 650 9750 | 112400] 1600 | 250
2 - 9740 | 131600] 1910
GEE11-63-06 [—5— 10 | 12 | 6 |1628 3010 ~oo | 8910|9730 [ 127500 1850
Z 10665 8900 | 9720 | 137200
2 3690 — [ 11435
GEE1-1-63-10 | 3 | 12| ¥ | 8 |16% 3020 =350 [ 10595 | 11440 | 141000 300
7 (10| 12 1628 3015| 3715 | 8940 | 9785 2000
2 20 10670 3695 - 16135
GEE1-.1.63-1.6 | 3 |18 [ 22| © |1635 10710 30353725 [ 15625 | 16470 | 147000
7 [ 14| 16 1632 [ 10665 3025| 3720 | 12110 | 12955
2 3885 -~ [ 11455
140500| 1600 | 250
GEE1-1-80-06 | 3 | 10| 12 | 10 |1732 3205
> 11735 3505 | 10545 | 11450 |—s-oo
2 14 3895 : 15040 2000
GEE1-1-80-1.0 | 3 | 14 [16 | 14 | 1740 [71740| 3225 [ 3025 [ 14430 | 15345 | 178000
4 [ 10| 12 | | 173211735 3220] 3915 | 10590 | 11505 | 171300] 1990 | 300
2 18] . 11790| 3235 |_38% - 19350 | 180000 2000
GEE1-1-80-16 | 3 | 20 8 | 1740 o5 | 19890 | 20805 (180000~ 1980
7 (16| 18 | 12 11745| 3230 16185 | 17100 | 178000] 2000
1
3885 - | 18650
2 | 12 8 3220 1600%
GEE1-1-100-0.6 —= 12 1732 |14735 oo {170 | 1m0 1800004
7 [ 10 10 3215 12820 | 13725 1620%
2 4 14735 3895 - 18365 | 221800
GEE1-1-100-1.0| 3 | ¥ 16 | 1 | 1740 12740 3225 3025 [ 17630 | 18695 | 222200 2090 | 300
4 [ 10| 12 | | 173214735 3220| 3915 | 12875 | 13790 | 180000 1620~
2 (18] L1700 3205 | 2% ~ [ 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
i”A ith 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,[ P@ k g f2) fnm
o3
g 3 At wall temperature value, A u External
Designation go at maximum
=a operating
E 100 150 200 250 300 temperature
1
5 0.5 (5.0) | 0.039 (0.39)
GEE1-1-6.3-0.6 S 0.6 (6) 0.58 (5.8) | 0.56 (5.6) | 0.54 (5.4)
2 0.52 (5.2) | 0.044 (0.44)
> 1.0 (10) 096 (9.6) | 0.92 (92 0.9 (90) | 0.75(7.5) | 0.039 (0.39)
GEE1-1-6.3-1.0 3 0.95(95) | 091(9.1) | 087 (87) | 0.84(84) | 0.81(8.1) | 0.044 (0.44)
2 1.0 (10) 0.96 (9.6) | 0.93 (9.3) 0.9(9.0) | 0.86 (8.6) | 0.045 (0.45)
2 (1'5?2) 1.5 (15) 1414 | 12@12)
GEE1-1-6.3-1.6 3 1.6 (16) Lea &'442) (1'332) 0.099 (0.99)
: 1.49 (14.9) ' '
(15.4) 135
4 155) 1.3 (13)
; 0.5 (5.0) | 0.027 (0.27)
GEE1-1-10-0.6 - 0.6 (6) 058 (5.8) | 0.56 (5.6) | 0.54 (5.4)
- 0.52 (5.2) | 0.031 (0.31)
> 0.92 (9.2) 00 0.0 |O75(75) | 0064 (0.64)
GEE1-1-10-1.0 3 1.0 (10) 0.96 9.6) [ 10303 9O 0.86 (8.6) | 0.072 (0.72)
Z 93 (3) 586 @®6) |083(83) | 0.031 (0.31)
136 128 118
2 1.41 (14.1) 150) 1.3 (13) 128) 1ig)
GEE1-1-10-1.6 3 Lea &'442) &'332) 0.099 (0.99)
1.6 (16) : 1.49 (14.9) ' :
. (15.4) 1.36 131
(13.6) (13.1)
; 0.5(5.0) | 0.015 (0.15)
GEE1-1-16-0.6 = 0.6 (6) 058 (5.8) | 0.56 (5.6) | 0.54 (5.4)
> 0.52 (5.2) | 0.017 (0.17)
> 0.92 (9.2) 00 0.0 |075(75) | 0036 (0.36)
GEE1-1-16-1.0 3 1.0 (10) 0.96 9.6) [ 10303 9O 0.86 (8.6) | 0.041 (0.41)
Z 93 (3) 586 @®6) |083(83) | 0.017 (0.17)
2 1.41 (14.1) 136 1.3 (13) 1.28 118
(13.6) (12.8) (11.8)
T e 0.099 (0.99)
GEE1-1-16-1.6 3 154 (14.4) (13.8)
1.6 (16) 1.49 (14.9)
. (15.4) 1.36 131 0.078 (0.78)
(13.6) (13.1) : :
> 0.6 (6.0) 058 (58) | 056(56) | 054654 | oo oo | 000010
GEE1-1-25-0.6 3 059 (59 | 057(7) | 054364 | 053353 | 2°6G0 0.012 (012
Z 0.6 (6.0) 058 (58 | 056 ((6) | 054 (4) | 0522 | 2012012
> 092 (92) | 089(89) | 085(85) | 0.83(83) | 077 (7.7) | 0.027 0.27)
GEE1-1-25-1.0 3 092 (92) | 0.89(89) | 0.85(8.5) | 0.056 (0.56)
7 1(10) 0.96 (9-6) 593 (9.3) 0.9(90) | 0.86(86) | 0029 (2.9
2 1.43 (14.3) &ﬁg) 132 (13.2) | 1.3(13.0) | 1.2 (12.0) | 0.086 (0.86)
154 1.44 138
GEE1-1-25-16 3 1.6 (16.0) (1o4) 1.49 (14.9) L) 158 | 0099 (0.99)
1.47 127 123
4 1.52 (15.2) zan 1.42 (14.2) o 153 | 0.058(058)
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Horizontal All-Welded Vessels
(¥ with Elliptic Bottom Head

Table 1.5 (cont.)

Maximum allowed pressure,f P@ k g 3 fqm
(V]
_Qe )
. _ g S At wall temperature value, A ¢ External,
Designation %g at maximum
=a operating
E 100 150 200 250 300 temperature
% 0.5 (5.0) | 0.039 (0.39)
GEE1-1-6.3-0.6 3 0.6 (6) 0.58 (5.8) 0.56 (5.6) 0.54 (5.4)
7 0.52 (5.2) | 0.044 (0.44)
2 1.0 (10) 0.96 (9.6) 0.92 (9.2) 0.9 (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 (84) | 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)
7 (igfg) 1.5 (15) 1414 | 12@12)
GEE1-1-6.3-1.6 3 1.6 (16) 144 138 0.099 (0.99)
1.54 1.49 (14.9) (14.4) (13.8)
(15.4) : : 1.35
4 (13.5) 1.3 (13)
; 0.5 (5.0) | 0.027 (0.27)
GEE1-1-10-0.6 3 0.6 (6) 0.58 (5.8) 0.56 (5.6) 0.54 (5.4)
7 0.52 (5.2) | 0.031 (0.31)
2 0.92 (9.2) 0.9 (9.0) 0.75 (7.5) | 0.064 (0.64)
GEE1-1-10-1.0 3 1.0 (10) 0.96 (9.6) 0.93 (9.3 = 0.86 (8.6) | 0.072 (0.72)
4 93 (9.3) 0.86 (8.6) | 0.83(8.3) | 0.031 (0.31)
1.36 1.28 1.18
2 1.41 (14.1) (13.6) 1.3 (13) (12.8) (11.8)
1.44 1.38
GEE1-1-10-1.6 3 L6 16 154 140 149) (14.4) (13.8) 0.099 (0.99)
| M| e | MM ITam T
; 0.5 (5.0) | 0.015 (0.15)
GEE1-1-16-0.6 3 0.6 (6) 0.58 (5.8) 0.56 (5.6) 0.54 (5.4)
7 0.52 (5.2) | 0.017 (0.17)
2 0.92 (9.2) 0.9 (9.0) 0.75 (7.5) | 0.036 (0.36)
GEE1-1-16-1.0 3 1.0 (10) 0.96 (9.6) 0.93 (9.3 = 0.86 (8.6) | 0.041 (0.41)
4 93 (9.3) 0.86 (8.6) | 0.83(8.3) | 0.017 (0.17)
1.36 1.28 1.18
2 1.41 (14.1) (13.6) 1.3 (13) (12.8) (11.8) 0,099 (099
1.44 1.38 ' '
GEE1-1-16-1.6 3 154 (12.4) (13.8)
1.6 (16) 1.49 (14.9)
4 (15.4) (ifg) &'331) 0.078 (0.78)
2 0.6 (6.0) 0.58 (5.8) 0.56 (5.6) 054(54) | ¢ 5.0) 0.011 (0.11)
GEE1-1-25-0.6 3 0.59 (5.9) 0.57 (5.7) 0.54 (5.4) 0.53 (5.3) -2 (o 0.012 (0.12)
4 0.6 (6.0 0.58 (5.8) 0.56 (5.6) 0.54 (5.4) | 0.52 (5.2) . .
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)
7 1(10) 0.96 9-6) 593 (9.3) 0.9(9.0) | 0.86(86) | 0.029 (2.9)
2 1.43 (14.3) (}33_2) 1.32 (13.2) | 1.3(13.0) | 1.2 (12.0) | 0.086 (0.86)
154 1.44 1.38
GEE1-1-25-1.6 3 1.6 (16.0) (15.) 1.49 (14.9) (12.4) (13.8) 0.099 (0.99)
1.47 1.27 1.23
4 1.52 (15.2) (14.7) 1.42 (14.2) (12.7) (12.3) 0.058 (0.58)
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Horizontal All-Welded Vessels
I8 \ith Elliptic Bottom Head

Table 1.5 (cont.)

Maximum allowed pressure, [ P @ k g f2 fqm
(]
§'8 At wall temperature value, A
Designation ol ' External,
T2 at maximum
=g operating
100 150 200 250 300 temperature
1 . .
: om0 | 2ET0D
GEE1-1-100-0.6 0.6 (6.0) 058 (58) | 056(5.6) | 0.54 (5.4)
3 0.5 (52 | 0008 (0.08)
Z 52(5-2) 5002 (0.02)
2 0.75 (7.5) | 0.016 (0.16)
GEE1-1-100-10 | 3 1.0(100) | 0.96(96) | 093(93) | 09(0.0) 5gg(g8e) [ 0.018(0.18)
2 095©5) | 092(92) | 08989 | 0.79(7.9) | 0.77 (7.7) | 0.002 (0.02)
2 &552) 15(15.0) | 1.4(14.0) | 1.2 (12.0) | 0.045 (0.45)
GEE1-1-100-1.6 —3 1.6 (16.0) 154 145 (14.9) 144 138 0.072 (0.72)
Z (15.4) : ' (14.4) (13.8) 0.038 (0.38)
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Horizontal All-Welded Vessels
B8 \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
(6N with Elliptic Bottom Head, with Tube Bundle

Main dimensions of vessels, heat exchanging surface area

Table 1.6
Volume, m3 oL
(@)
o=
—_ 5 | 2|£8
Designation £ Z | %a| P b | 2| ls| la le ls lo | lo lz | 11| hs
5|2 |g8
< o | I3
]
GEE1-2-6.3-06| 63 | 54 1600 400 400 530 1100 |1440
10.5 2500 | 1600 | 450 300
GEE1-2-10-06 | 10 | 9.1 100
2000 800 | 1400 590 | 525 | 1500 1790
GEE1-2-16-06 | 16 | 13.7|17.1 4200 | 3200 4800 250
GEE1-2-25-06 | 25 | 20.9|18.6 4500 | 3500 | 500 400
2400 450 735 | 605 | 1800 |2140| 140
GEE1-2-40-0.6 | 40 | 34.3 314 8000 | 7000 350
GEE1-2-50-06 | 50 | 42 ' 7000 | 5800 750
2800 600 1000 |1600| 520 830 | 660 | 2200 |2480| 160
GEE1-2-63-06 | 63 | 52.4|352 9000 | 7800 850
Main dimensions and weights of vessels
Table 1.7
Weight, kg* -
[} " "’E ©
23 * 22 | 5 |_s_|85%| 285
Designation Sol h | ST|s s | lu| L B H| 28 | 88 | 825 25| E8a
g% o | B3 | 458|525 |88¢
S 72 = >S52 | gfc|=2°yg
17;) b= o [}
; o +—
1 762 | 407
> 6 075 2470 - 2310
GEE1-2-6.3-0.6 1018 | 8 8 6 1770 15300 | 2000
3
2 758 | 4070 2180 | 2040 | 2300
1 421 2
GEE1 -2-10-0.6 31220 10 8 832 | 4200 2170 - 5670 | 3005 | 24100 | 2000
4 2665 | 3000
1 1 1 7 197
L 838 | 5910 2880 ] 2302 37500 970 300
GEE1-2-16-0.6 3 1220 10 6 832 | 5905 2180 2590 3550 | 3890 | 38600 | 2000
4 3545 | 3885
2 g 3290 - 5090 | 47800 | 1690
GEE1 -2-25-0.6 3 |1425 922 | 6440 |2580 2095 4590 | 5080 | 46300 | 1630
4 g 4575 | 5065 | 56000 | 2000
2 3290 - 7160 | 75400 | 1650
GEE1 -2-40-0.6 3 | 1425 922 | 9940 |2600 2995 6650 | 7150 | 73600 | 1600
4 6635 | 7135 | 80000 | 1720
1 998 | 9115 3700 9325 | 90700 | 1600 250
GEEL 2-50 0.6 2 1628 ) 9315 [109500| 1980
It 3 992 | 9110 3400 8490 | 9310 [106100| 1910 300
4 0lwnls 3010 8480 | 9300 [111700 | 2000
1 998 | 11115 3690 10850 [112400 | 1600 250
GEEL -2-63-0.6 2 1628 ) 10840 |131600| 1910
I 3 992 | 11110 3400 10010 | 10830 [127900| 1850 300
4 10000 | 10820 |[137200| 2000

* - Clarified during design engineering.
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Horizontal All-Welded Vessels
WAl \ith 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,[ P @ k g f2 fqm
()
88 At wall temperature value, A g
Designation 5l P : External,
C % at maximum
= IS operating
100 150 200 250 300 temperature
1
> 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)
2 0.52(5.2) 0.044(0.44)
1
> 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)
1
> 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) 5(8) 0.05(0.05
4 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) -05(0.05)
1 -
5 056) 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) :
2 0.52(5.2) 0.014(0.14)
1 -
5 056) 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
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Vertical All-Welded Vessels
(kS8 with Elliptic Heads
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Vertical All-Welded Vessels
BB with Elliptic Heads

Main dimensions of vessels

Table 1.9
Volume, m3 Dimensions, mm
o Nominal
Designation g = pres;ure,

g 3 { ¢2 D h R R1 I (max.) 1 n

S 2 (kgfa |

c

(o]
VEE1l -1-1-0.6 0.6(6)
VEE1l -1-1-1.0 1 0.91 1.0(10) 1000 900 360 180 100 - -
VEEL -1-1-16 1.6(16)
VEELl -1-2-0.6 0.6(6)
VEE1l -1-2-1.0 2 1.74 1.0(10) 1200 1250 450 260 185
VEE1l -1-2-1.6 1.6(16)
VEEL -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
VEE1l -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 -10 | 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.

Tanks and Pressure Vessels
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Vertical All-Welded Vessels
ZAON \ith Elliptic Heads

Vessel wall thickness

Table 1.10 Table 1.10 (cont.)
Material Dimensions, mm Material Dimensions, mm
Designation Designation ateria
make code make code
S S1 S S1
1 2 12 14
VEE1-1-1-0.6 2 6 6 VEE1-1-6.3-1.6 3
3 4 10 12
2 6 o 2
VEE1-1-1-1.0 3 ) VEE1-1-10-0.6 3 8 10
4 6 4
2 2 1
VEE1-1-1-1.6 3 8 10 VEE1-1-10-1.0 3 10
4 4 10
2 2
1. 14 16
VEE1-1-2-0.6 j 6 6 VEE1-1-10-16 3
> - 4 12 14
VEE1-1-2-1.0 3 8 1
4 6 2 10
1 VEE1 -1-16-0.6 3 10
2
VEE1-1-2-1.6 3 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
a 2 14 16
> VEE1 -1-16-1.6 3 18
VEE1-1-3.2-1.0 3 8 10 4 12 14
4 8 2
2 10 VEE1-1-25-0.6 3 10 10
VEE1-1-3.2-1.6 3 12 12 4
4 10 2
12 14
1 VEE1-1-25-1.0 3
VEE1-1-5-0.6 ; 8 8 ‘2‘ 10 12
4 6 VEE1-1-25-1.6 3 16 20
2 10 10 4 14 16
VEE1-1-5-1.0 3
4 8 8
2 12 14
VEE1-1-5-1.6 3
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
748 \ith Elliptic Heads

Main dimensions and weights of vessels on lug supports

Table 1.11
_ 3 Dimensions, mm Weight, kg © E“’\i
© o n & c | 9
Designation j5ips i % | BSE S g2 _;
g—;é D1 h1 d1 L B H '%B E 7 g'%g S gé‘
E 5L >8s52| < 5
1 1965 440
VEE1-1-1-0.6 2 1210 1250 | 1315 ) 2630
3 1985 | 415 435
2 1970 - 500 2690
VEE1-1-1-1.0 3 1220 | 350 | 24 [1260] 1320 | o "I 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 i 1442 1535 | 1540 | 00 | coq 605 4710
2 154 2375 . 760 4860
VEE1-1-2-1.0 3 1445 as0 | 04 | 1535 545 o305 | 725 2000
4 1442 1540 645 680 4780
1
2695 -
2 1455
VEE1-1-2-1.6 3 1545 | 1545 035 975 5080
4 1445 2385 500 835 4940
1 2870 - 870 7590 | 1950
VEE1-1-3.2 -0.6 2 1645 1735 | 1735 | oo | oo 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 1360 | 1400 8290
4 1655 1745 | 1745 | 22%° [T1235 | 1270 8160
1 2445 ] 1360
2 1910 2000 | 2000 1350 12300 | 2000
VEE1-1-5-0.6
3 1280 | 1340
4 1905 1995 | 1995 | °1°° [T1135 | 1190 10050 | 1610
2 2 2 3445 ~ 12600
VEEL 1510 3 1915 500 | 35 |2005| 2005 e | 1555 1630
4 1910 2000 | 2000 1315 | 1380 | 12300
2000
2 2015 | 2015 |24 _ 2030 | 3000
VEE1-1-5-1.6 3 1925 a475 | 1950 | 2010
4 1915 2005 | 2005 1690 | 1750 | 12700
1 13900 | 1900
> 4145 - 1590 4550
VEE1-1-6.3 -0.6 3 1910 2000 | 2000 55 | 1580
4 3855 e 1570 14500
2 4145 - 1940 14900
VEE1-1-6.3 -1.0 3 1915 | 500 | 35 | 2005 2005 175 | 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
Al \ith Elliptic Heads

Table 1.11 (cont.)

Dimensions, mm Weight, kg o
@ o _ E
<0 02 c v|2E®
Designation 5 o8 B TSES| £5 5
S3 D1 h1 d1 L B H £ E 2 g-gg o gg
: 52 SRS
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 | .| 2575 | 2080 | 22200 | 1840
4 2415 2520 23700
2 2390 2510 | 2510 - 3590 | 24800 | o500
VEE1-1-10 -1.6 3 4375 3465 3570 24750
4 2385 2505 2505 3035 3140 24350
1
6365 - 3740
2
VEELL.16 -0.6 2525 2655 | 2655 37850 | oo
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
4 750 42 4500 5180 55350 2000
2 6570 - 6270
VEE1-1-25 -1.0 3 3095 3225 3225 s600 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
Z%8 \with Elliptic Heads

Main dimensions and weights of vessels on lug supports

Table 1.12
Dimensions, mm Weight, kg
o™
o £
Sog 0 c 2c 8
. . [—“ [ —_ 0 + © E -
Designation T S RS = =< | 235 =
9 TES3| D h2 d2 L B H & % ég-% gg-‘g
= g8 = S22 |<Fg
na o °
L 1965 - 445
VEE1 -1-1-0.6 2 2640
415 1140
3 1985 415 440
2 1970 - 505 2690
VEE1 -1-1-1.0 3 920 420 19 | 1145 | 1200 1090 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 i 2390 580 625 4730
> 515 1335 | 1385 [—o=r - =80 -
VEE1 -1-2-1.0 3 735 780
4 1100 24 2395 655 700 4800
1
VEE1 -1-2-1.6 2 540 1350 | 1390 o _ % -
e 3 2405 945 990 5090
4 535 1385 | 2400 810 850 4950
2 2870 - 890 7480
VEE1-1-3.2-0.6 431 560 2885 835 880 2470 1910
> 1520 | 1570 [po-e -
565 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 — 1370 | 1420 7480 1750
4 1530 1250 | 1300 7490 1790
1
VEEL -1-5-0.6 2 660 1760 - - - 1930
T 3 a155 1280 | 1360
4 1755 1130 | 1210 1960
2 3445 - 1660
VEEL -1.5.1.0 3 1410 | 665 35 1765 . 560 T 1640 11950 1870
4 660 1760 1320 | 1400 1920
VEE1 -1-5-1.6 2 675 1765 3450 _ 2060 1790
Bt 3 1765 1950 | 2030 1800
4 670 1760 3480 | 1685 | 1770 1850
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Vertical All-Welded Vessels
2Z¥ \ith Elliptic Heads

Table 1.12 (cont.)

Dimensions, mm Weight, kg o
o £
< n® c T|oE€ED
Designation E’ % § § g g TS E g §-§ i
gEo D2 h2 d2 L B H cT E ﬁg.gg 285
oh >232|%° 5%
1
> 4260 - 1670
VEE1-1-6.3-0.6 3 740 1760 1535 | 1650 14600
4 1755 3965 525 [ 1640
2 4160 - 2010
VEEL-1-6.3 -1.0 3 1410 745 35 1765 1100 | 1875 | 2000 14950 | 2000
4 740 1760 1575 | 1700 14650
2 4265 - 2470
VEE1-1-6.3-1.6 3 795 1765 1 1765 4pgs | 2315 | 2440 15400
4 750 1760 2105 | 2130 15150
2 4455 -
VEE1-1-10 -0.6 3 4160 2195 | 2430 23600
4 2175 | 2410 23550
> 915 2130 | 2125 o= -
2890 24050
VEE1-1-10 -1.0 3 1810 42 4485 2620 2000
4 2450 | 2720 23900
2 4515 - 3790 o4
VEE1-1-10 -1.6 3 955 2135 | 2130 | 4545 | 3535 | 3780 950
4 945 4535 | 3125 | 3370 24550
1
> 6655 - 4090 38150
VEE1-1-16 -0.6 3 1115 e |3570 | 4080
4 2130 | 2125 3100 | 3600 37700
2 6660 -
VEEL1.16 .10 3 1810 | 1120 | 42 5000 | 3770 | 4280 38350 | 2000
4 1115 6385 | 3610 | 4120 38200
2 1150 6720 - 5620 39700
VEE1-1-16 -1.6 3 1155 2140 | 5130 [ 6765 | 5280 | 5790 39900
4 1145 2135 6755 | 4480 | 4980 39100
2 6755 - 5090
VEE1-1-25 -0.6 3 1135 sa60 |2575 | 5080 47850 | 1700
4 2210 42 | 2540 | 2520 4555 | 5060
2 1165 6780 . 6180 48000 | 1660
VEE1-1-25 -1.0 3 6810 | 5665
4 1160 6805 | 4855 | 5370 47900 | 1690
2 6800 - 8060 48400
VEE1-1-25 -1.6 3 2210 | 1180 | 4o | 2995 | 2555 I—gea0 [ 7525 | 8040 ag3s0 | 1600
4 1170 2550 | 2520 | 6820 | 6495 | 6990 47850 | 1620
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Allowable operating pressure inside the vessel and allowable external pressure occurring due
to the formation of vacuum in the vessel

Table 1.13
Maximum all owed pkgf&pfame, [PO
TBo At wall temperature value, A u
Designation 553 External
'gnati 223 at wall
= 100 150 200 250 300 temperature
30004
1 0.5(5) 0.077(0.77)
VEE1 -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) | 0.085(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(9.0) 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) [ o e
4 0.6(6) 0.58(5.8) 0.54(5.4) 0.54(5.4) 0.52(5.2) 048(0.48)
2 | 0.99(9.9) | 0.95(9.5) 0.92 (9.2) 0.9(9) 0.75(75) | oo oo
VEEL -1-2-1.0 3 | 0.94(9.4) 0.9(9) 0.87(8.7) 0.84(8.4) 0.81(8.1) 099(0.99)
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)
. 1.54(15.4) | 1.49(14.9) 132(13.2)
2 0.5(5) 0.027(2.7)
-1-3.2 -0. 3 . . . . . . .
VEE1-1-3.2 -0.6 E 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.(6) 0.75(7.5) | 0.078(0.78)
VEE1-1-32-10 | 3 1(10) 0.96(9.6) 0.93(9.3) : 0866.6) | 1o20.87)
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)
VEE1-132-16 | 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)
1 0.53(5.3
5 (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) e 0.058(0.55)
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) 08585 | 0099099
4 | 092(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)
o 1.54(15.4) | 1.49(14.9) 14(14) 135(135)
1 0.59(5.9 0.55(5.5 0.53(5.3 0.47(4.7
> (5:9) (5:5) (5-3) 5 5((5) ) | 0.043(0.43)
VEE1-1-6.3 -0.6 0.58(5.8) :
3 . . . . .
o 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)
VEE1-1-63-10 | 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 | 091(9.1) | 0.88(8.8) 0.85(8.5) 0.76(7.6) 0.73(7.3) | 0.048(0.48)
2 1.55(15.5) 1.5(15) 1.2(12)
VEE1-1-6.3-16 | 3 1.6(16) 1.48(14.8) | 1.44(14.4) 0.099(0.99)
4 154(154) (75020 1.38(13.8)
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Vertical All-Welded Vessels
ZAsl with Elliptic Heads

Table 1.13 (cont.)

Maxi mum all owed pkg&¥pmme, [ PO
T o At wall temperature value, A
Designation 'a'_,-“% External
g g 8 terr?t g\:gltlure
= 100 150 200 250 300 e
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) 0434.3) | .o (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) . 0.045(045)
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 | 157(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(155) | 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 i 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) 0.032(0.32)
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(6.6) 0.061(0.61)
4 ORLE: 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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with Elliptic Heads, with Jacket
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Fig. 1.4
Main dimensions of vessels, heat exchanging surface area
Table 1.14
Volume, m3| «
[}
o |SEE
. . © c 29
Designation < Z |28 ¢ D D1 Sz | Sa h hs R R1 l1 n
pan o £
S| 2 [g%5
° |z
VEE1-3-1-1.0 0.93 3.6 1000 | 1100 6 900 - 360 | 180 160 - -
VEE1-3-2-1.0 2 1.8 4.7 1200 | 1300 6 1250 40 450 | 260 185 700 4
VEE1-3-3.2-1.0 3.2 3 7.2 1400 | 1500 6 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
ziell with Elliptic Heads, with Jacket

Main dimensions of vessels

Table 1.15
. ) Material Dimensions, mm
Designation make
code S S1 S2 Ks Ke Kz
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
Z 12
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 1 20
-3-10 - 3
VEE1-3-10 -1.0 18 18 3295 665 3220
4 10
Main dimensions and weights of vessels on lug supports Table 1.16
Dimensions, mm Weight, kg
- Allowable
By o Stainless Vessel medium
Designation T¥3 steel T | operation|  gensity,
Te o D> hy dq L B H parts IS weight kg/m?3
= (not more)
1
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 g 1545 | 850 24 1640 | 1640 2355 1290 5650 2000
i 2375 930 1280 5640
1 1805 35 1900 | 1900 1960 8060 1630
2860 -
VEE1-3-3.2 -1.0 2 1000 1930 9250
' ' 3 1745 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 2600 3660 | 15950
4 4175 2560 3620 | 15900 1760
2 4385 - 5900 1670
VEE1-3-10 -1.0 3 2570 | 1150 35 2690 | 2690 2415 3855 5570 25150 1700
4 3785 5500 1710
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Vertical All-Welded Vessels

zal with Elliptic Heads, with Jacket
Main dimensions and weights of vessels on lug supports
9 g supp Table 1.17
. Dimensions, mm Weight, kg Allowable
Desianati M%tglr(lg Stainless Vesstgel medium
esignation make Ds | hy | D L B H steel Total oeve‘er%;gn densit%/,
parts (not more) kg/m
1
> 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 5 1200 | 1800 | 24 | 1505 | 1445 | 2370 1320 | 5680 2000
Z 2395 930 1300 5660
1
> 2880 - 1990 9310
VEE1-3-3.2 -1.0 3 1360 | 2260 | 35 | 1680 | 1630 2500 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 4975 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 pkgtpmme, External at wall
Material At wall temperature value, A u temperature
Designation make 300 A wand pressure
code in jacket
100 150 200 250 300 of 0,6 MPa (6 kgf/cmz)
1
> 0.909) 0.75(7.5)
VEE1-3-1-1.0 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)
1 . .
> 0.96(9.6) 0.93(9.3) 0.9(9) 0.75(7.5) 8 ggiég gi;
VEEL-3-2-10 3 1(10) 0.94(9.4) 0.9(9) 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)
1 .001(0.01
2 o755) |00
VEE1-3-3.2 -1.0 3 1(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0'079(0'79)
4 0.86(8.6) 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)
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Vertical All-Welded Vessels
<08 \ith Elliptic Head and Cover
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Main dimensions of vessels
Table 1.19
Volume, m3 Dimensions, mm
Nominal | =
— o <
Designation g 5 |Pressure, 'a:a%%
9 E|E| §POIEES D R|S|si|S| h ks | ke | |
S s |(kgfy|= (max.)
O
1
VEE2-1-1-0.6 0.6(6) g 6 6 10 1305
1.0| 0.9 4 1000 | 360 650 645 | 175
2 6
VEE2-1-1-1.0 1.0(10) 3 8 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
<N \with Elliptic Head and Cover

Table 1.19 (cont.)

Volume, m3 Dimensions, mm
Nominal | =
— (@] [
© = ()
Designation c | £ pressl,auge, 88T
= g ! ) | BES D R S S | Sy h ks Ka [
S o |(kgfy] = (max.)
(@)
2
VEE2-1-2-0.6 0.6(6) 3 1200 450 6 6 10 1100 1810 745 180
4
2.0 1.8 > .
VEE2-1-2-1.0 1.0(10) 3 1200 450 8 12 1100 1765 745 180
4 6
2
VEE2-1-3.2 -0.6 0.6(6) 3 1400 520 6 8 10 1400 2120 845 180
4
3.2 3.0 > I’
VEE2-1-3.2 -1.0 1.0(10) 3 1400 520 8 14 1400 2130 845 180
4 8
Main dimensions and weights of vessels on lug supports
g g supp Table 1.20
Dimensions, mm Weight, kg
M ol Allowable
) ) aterial . Vessel medium
Designation make Stainless : ;
code Dy hy L B H steel Total Or\;veeri%trl]ctm d\in7lt)3/,
arts g/m
P (not more)
1
2
VEE2 -1-1-0.6 1210 1250 1315 540 2600
3
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 . 1410 2000
VEE2-1-3.2-1.0 3 1650 1740 1370 8360
4 1330 1370
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Vertical All-Welded Vessels

€78 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 3 415 1205 | 1230 545 2460
525
4 920 2000
2 420 19 1805 - 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 265 810 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 11585 | 1600 | 2705 1370 7500 1950
4 560 1330 1385
2 -
VEE2-1-3.2 -1.0 3 1260 | °®° | 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,f P@ k g f2 fqm
_ At wall temperature value, A u
) ) Sow External
Designation 3T at wall
§ Eo 100 150 200 250 300 temperature
300 Aw
1.2 0.5(5)

VEE2 -1-1-0.6 34 0.6(6) 0.58(5.8) 0.56(5.6) 0.54(5.4) 0.52(5.2) 0.099(0.99)
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(3.6) 0.099(0.99)
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)

-1-3.2 -0. 3 . . . 0.54(5.4 0.51(5.1 0.47(4.7
VEE2-1-3.2 -0.6 0.6(6) 0.58(5.8) (5.4) (5.1) 4.7) 0.036(0.36)

4 0.56(5.6) 0.54(5.4) 0.52(5.2)
VEE2-1-3.2-1.0 2 1.0(10 0.96(9.6 0.93(9.3 0.9(9 0.75(7.5) 0.099(0.99
' ' 34 -0(10) 96(9-6) 93(9:3) 9) 0.86(8.6) ' (0.99)
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Vertical All-Welded Vessels
with Elliptic Head and Cover, with Jacket
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4 strips

\paﬁoms welding

b3
Leg supports location diagram

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

<Z¥ with Elliptic Head and Cover, with Jacket

Main dimensions of vessels, heat exchanging surface area

Table 1.23
Volume, m3 Dimensions, mm
_ > Nominal
Designation g -% pr?s?:uga,
g b} (kgf 2) D1 S; S, S3 h hs ka4 R L
S e g (max.)
@)
E B B 23-1-1.0 1 |091 34 1000 | 1100 12 6 6 835 - 645 360 155
E B B 23-2-1.0 2 1.9 4.7 1200 | 1300 12 8 8 | 1245 40 745 450 150
E BB 23-3.2-1.0 3 29 7.3 1400|1500 14 8 8 | 1445 | 200 845 520 215
Main dimensions and weights of vessels with leg supports
Table 1.24
Weight, kg
o™
" 2 [J) §
SBoo 22| 5 |-5.|5ER
Designation  |&&3| S| Si| ks | ke [ D2 | ha | & | L | B | H | 28| B8 |855S|S25 5
TEO £E-| o2 |9SF|80E
= SP | F2 |58z |ZE
N2 = ) o]
= ©
1
p - 990 | 3300
E BB 23-1-1.0 3 12| 12 270 {1290 [1315 | 450 24 11355 |1355 |1805 2000
2 770 | 1000 | 3310
1
> 14 - 1550 | 6090
E BB 23-2-1.0 3 12 630 (1815 [1545 | 860 24 11640 |1640 |2305 2000
4 12 1185 | 1540 | 6080
1 1805 35 (1900 |1900 2170 | 8080 | 1690
2 2140 | 9030
EBB23-3.2-10 14| 14 460 |2010 695 2510
3 1745 24 11840 (1840 2000
4 1600 | 2155 | 9040
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Vertical All-Welded Vessels

<M with Elliptic Head and Cover, with Jacket

Main dimensions and weights of vessels with leg supports

Table 1.25
Weight, kg
E
()
TS 0w 2 = % £ED
. . SO nt S sl w3
Designation %_g{) S S1| ks k7 D2 hy d1 L B H % S| E8 |3 g2 28 2
=S 88 |23 |282|ZE¢2
- G |TL87|<%8
= °
=
1
5 - 990 | 2990
VEE2-3-1-1.0 3 12 12 270 (1290 |1000 {1300 | 19 |1330 |1255 | 1805 1690
4 770 | 1000 | 3000
1
> 14 - 157 0] 6110
VEE2-3-2-1.0 3 12 630 |1815 (1200 | 1845 | 24 | 1505 | 1445 | 2325 2000
2 12 1185 | 156 0| 6100
1
5 - 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,[ P®@ k g f3 fqym
Soo At wall temperature value, A
Designation T®3Z P External
Ze8 at wall
= temperature
100 150 200 250 300 300 Au
1
> 0.75(7.5)
VEE2-3-1-1.0 3 1.0(10) | 0.96(9.6) 0.93(9.3) 0.9(9.0) 0.099(0.99)
2 0.86(8.6)
1 0.75(7.5 0.007(0.07)
VEE2-3-2-1.0 2 1(10 0.96(9.6 0.93(9.3 0.9(9.0 o) 0.026(0.26)
3 (10) 96(9.6) 93(9:3) 9(9:0) 0.86(8.6 0.004(0.04)
2 -86(8.6) 0.005(0.05)
1 0.75(7.5 0.012(0.12)
2 -75(7.5) 0.024(0.24)
VEE2-3-3.2-1.0 1.0(10) | 0.96(9.6) 0.93(9.3) 0.9(9.0)
3 0.86(8.6) 0.086(0.86)
4 ' ' 0.099(0.99)

Tanks and Pressure Vessels
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. Vertical All-Welded Vessels with Lower Conical (90°) Beaded
S8 and Upper Elliptic Bottom Heads

250

I

n strips for
platforms welding

h2

1|

Earthing mount

b3

Leg supports location diagram

Fig. 1.7
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Vertical All-Welded Vessels with Lower Conical (90°) Beaded
S8 and Upper Elliptic Bottom Heads

Vessels designations and main dimensions

Table 1.27
Volume, . .
m3 Dimensions, mm
Designation [ g
= T |
g 5 D h ks ks R1 R> (max.) I n
=z 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
32 | 2.8 1400 1400 845 520 340 625
VKE1-1-3.2-1.0
700 4
VKE1-1-5-0.6
5 45 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 1175 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.

b E b 1.2 (cont.)

E b 1.2 (cont.)

Tanks and Pressure Vessels

_ Dimensions, mm _ Dimensions, mm
N Lo o Lo9
Designation %28 Designation % 28
= S Si Sz = S Si Sy
1 1
2 2 8
VKE1-1-1-0.6 3 6 6 6 VKE1-1-5-0.6 3 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
VKE1-1-2-1.0 3 8 8 8 VKE1-1-6.3-1.0 3 10 10 10
4 4 8
2 2
VKE1-1-3.2-0.6 3 6 8 8 VKE1-1-10-0.6 3 8 10 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
sl and Upper Elliptic Bottom Heads

Main dimensions and weights of vessels

Table 1.28
Weight, kg
o™
(] (] g
g8 o2 | £ | 5.|85°
Designation 22 D1 h1 d1 L B H %8 i §"£§» Sgé‘
=E sg | °2 | 98%| IEE
04 = o °
s
1
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 3222
2 350 | 24 | 1585 2745 | - 5020 | 29%°
VKE1-1-2-1.0 3 1445 1545 2765 750 780 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
VKE1-1-3.2-1.0 3 1648 1740 1740 3280 1010 1040 7560 2000
4 3270 920 955 7435
1 1370
VKEL-1-5-0.6 2 1910 2000 2000 3860 ) 1365 11800
3 3550 1300 1350
4 1905 1995 1995 1150 1205 9650 2000
2 3850 - 1660
VKE1-1-5-1.0 3 1915 2005 2005 3880 1590 1655 12150
4 2000 2000 1440 1500 12000
1 4160 i 1585 13050 1700
VKE1-1-6.3-0.6 2 1910 2000 2000 1580
j 500 | 35 3850 | 1510 | 1565 | -9
2 4170 - 1925 2000
VKE1-1-6.3-1.0 3 1915 2005 2005 4200 1850 1915 15350
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
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Vertical All-Welded Vessels with Lower Conical (90°) Beaded
S’ and Upper Elliptic Bottom Heads

Main dimensions and weights of vessels

Table 1.29
Weight, kg
mE
(]
3 "o £ . |3e®
. . CT) © [7p} : —_— 8_ - O + © E -
Designation = D2 h2 dz L B H 28 | 85 L= | 2T =
£ <= | 23 | 485 | 2E¢
£ S| Fe >83 <55
0y = o S
z
1
2150 - 445 2570
VKE1-1-1-0.6 2 440
3 2170 415 440 2560
920 19 1140 1200 2000
2 445 2155 - 510 2630
VKE1-1-1-1.0 3 2175 480 505 2660
4 440 440 465 2590
2 2730 - 650 4870
-1-2-0. 3
VKE1-1-2-0.6 7 525 2750 600 645 4860
> 1100 24 1335 1385 5745 - 200 5020 2000
1-2-1. 3 760 5050
VKE1-1-2-1.0 535 2765
4 680 725 4940
2 3255 - 865 7380
VKE1-1-3.2-0.6 3 542 3270 815 860 7370
4 1260 24 1520 1570 770 815 7340 2000
2 560 3260 - 1070 7500
VKE1-1-3.2-1.0 3 3280 1020 1065
4 558 3270 930 975 7490
1 3860 1395 11900
2 ) 1390
VKE1-1-5-0.6 3 660 1760 250 1310 1380 11850
4 1160 1235 11780 2000
2 3850 - 1685
VKE1-1-5-1.0 3 670 1765 3880 1600 1680 11950
4 1410 35 1755 1450 1530
1 2160 1665
2 ) 1660
VKE1-1-6.3-0.6 3 740 1760 15100
3850 1530 1645
4 2000
2 4170 - 2000 15400
VKE1-1-6.3-1.0 3 750 1765 4200 1870 1990 15350
4 1760 1670 1795 15200
2 910 4600 - 2320 23950
VKE1-1-10-0.6 3 4305 2110 2330 24000
4 1810 900 42 2130 2125 4295 2015 2235 23950 2000
2 915 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
228 and Elliptic Cover, with Jacket

Strips for platforms welding location sketch
for vessels with leg supports

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

o
[Te]
i

50

/ _Earthing

mount

b3
Leg supports location diagram

Fig. 1.8

Development of design 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
a 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,f P@ k g 3 fqm
()
g8 At wall tem t lue, A
Designation T o perature value, A4 External
TX at wall
=g temperature.
100 150 200 250 300 300 Ay
1 0
VKE1 -1-1-0.6 2 0.6(6) 0.58(5.8) 0.56(5.6) | 0.54(5.4) 5) 0.067(0.67)
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(7.5) | 089(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 i 0.6(6) 0.58(5.8) 056(5.6) | 0.545.4) [ (g 0.04(0.4)
2 1.0(10) 0.96(9.6) 0.93(9.3) 0.9(9.0) 0.75(7.5) | 089(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) 056(5.6) | 0.545.4) [ (g 0.08(0.8)
4 A 0.028(0.28)
2 0.75(7.5) | 0.076(0.76)
VKE1 -1-3.2-1.0 j 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)
VKEL -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(75) | 1 1oo 0.99)
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) ' '
4 0.054(0.54)
; 0.59(5.9) 0.5(5) 0.038(0.38)
VKE1 -1-6.3-0.6 3 0.6(0.6) 0.58(5.8) 0.56(5.6) 0.54(5.4)
4 0.52(5.2) | 0.042(0.42)
2 0.75(7.5) | 0.085( 0.85)
VKE1 -1-6.3-1.0 3 1.0(10) 0.96(9.6) 0.93(9.3) 0.9(9.0) 0.86(8.6) | 0.095(0.95)
4 0.042(0.42)
2 0.5(5) 0.058(0.58)
VKE1 -1-10-0.6 3 0.6(6) 0.58(5.8) 0.56(5.6) | 0.54(5.4) | 52(5.2) 0.064(0.64)
4 e 0.028(0.28)
2 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 3 0.98(9.8) 0.93(9.3) 0.89(8.9) | 0.86(8.6) 0.82(8.2) | . 064(0.64)
4 1.0(10) 0.96(9.6) 0.93(9.3) 0.9(9) 0.86(8.6) : :

Tanks and Pressure Vessels
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Vertical Vessels with Conical (90°) Beaded Bottom Head
a4l and Elliptic Cover, with Jacket

Main dimensions of vessels, area of the heat exchanging surface

Table 1.31
Volume, m?¥ =
o ©
— o g2
ignati Sl £ | Sex| D D s |s:| s R R |
Designation Z 3 $GE 1 2 3 1 2 | (max.) . n
o g %S
b o) % @
VKE 1-3-1-1.0 1 [1.05 3.1 1000 | 1100 12 6 6 360 180 | 430 - -
VKE 1-3-2-1.0 2 1195 34 1200 | 1300 12 6 6 450 260 | 535 350 8
VKE 1-3-3.2-1.0 3.2 295 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 12.6 1600 | 1700 18 8 8 580 360 | 730 700 4
VKE 2-3-10-1.0 10 | 95 16.6 2000 [ 2200 20 10 | 10 740 520 | 910 1000 8
Main dimensions and weights of vessels
Table 1.32
Weight, kg
™
) S
T8 "o 2 c TED
. . o © n e _©° TO = © >
Designation 22| S D2 h1 di L B H L s =Ry R 5| 282
=g 5% | P2 | $92 | ZEZ
N2 = o 3z
=
1
> 8 2170 - 880 3320
VKE1-3-1-1.0 3 1315 450 24 1355 1355 2190 660 890 3330 2000
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
VKE1-3-3.2-1.0 2 8 1125 _ 1800 8600 2000
e 3 1745 24 | 1840 | 1840 |, | 1400 | 1820 | 8620
4 6 1360 1780 8580
2 10 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
2l and Elliptic Cover, with Jacket

Main dimensions and weights of vessels

Table 1.33
Weight, kg "’E
o _=
o oo 22 | €2 |-5- g85¢2
Designation 2T 5| S1 D3 hz dz L B H o8 =5 [ ¢=< 25 =
gE® 53 | =2 |453| 2E%
oy | 23 |78%| T8
1
5 8 1270 2170 - 880 1700
VKE1-3-1-1.0 3 1000 19 | 1355 | 1355 TG 590 | 2990 1690
4 6 1280 2190 635 870 1710
2 1810 2700 - 1240 | 5790
VKE1-3-2-1.0 i 8 | 1200 | o, | 24 | 1505 | 1445 | _ o 970 1250 | 5700 2000
; 10 2040 3005 - 1860 | 8660
VKE1-3-3.2-1.0 3 1360 s 35 | 1680 | 1630 rope | 1400 1870 8670 2000
4 8 1370 1840 | 8640
2 2500 3885 - 2900
10 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 | oo | 35 |1850 | 1800 | . . 2880 3920 |17000 | 2000
4 8 2830 3875
2 3110 4565 - 5750
12 27500
VKE1-3-10-1.0 3 2010 | o150 | 42 | 2280 | 2270 | o 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,[ P® k g f2J fym
' _ So 2 ) External
Designation o® 3 At wall temperature value, A & at wall
SEO temperature
100 150 200 250 300 300 Aw
1
VKE 1-3-1-1.0 2 1(10) 0.96(9.6) 0.93(9.3) 0-9(9.0) 0ot 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)
1 0.75(7.5) 0.003(0.03)
VKE 1-3-3.2-1.0 2 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.017(9.17)
3 0.86(8.6) 0.079 (0.79)
4 : ) 0.096 (0.96)
2 0.75(7.5)
VKE 1-3-5-1.0 3 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.86(8.6) 0.099(0.99)
4 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) T 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)
VKE 1-3-10-1.0 j 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
aml and Elliptic Cover

—
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= p
ol | R1
o) ‘ Leg supports location diagram
o |
[z y
| i \8‘ - %
D o N "‘I
Al El ! : o
T < R =3
] ‘ ~ : ?strips f% ) fn >
platforms welding A
| 3\ _ (§ N \L )
Earthing
‘ _L ‘ mount N\
9%° 1
12
< [ |
- { NN~ R2 r
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Fig. 1.9
Main dimensions of vessels, area of the heat exchanging surface
Table 1.35
Volume, m3
_ o Nominal
G
Designation c = pressure, D h L R S:
o [ PO
s | 2| (ke e
g
= &
VEE2-1-1-0.6 0.6(6) 10
VEE2-1-1-1.0 1 0.95 1(10) 1000 600 470 360 >
VEE2-1-2-0.6 0.6(6) 10
VEEZ2-1.2-10 2 1.9 1(10) 1200 | 1000 540 450 >
VEE2-1-3.2-0.6 0.6(6) 10
VEE2-1.32.10 3.2 3 1(10) 1400 | 1250 615 520 1>

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
acel and Elliptic Cover

Main dimensions and weights of vessels

Table 1.36
Weight, kg
o €
T8 po | £ | 5 |SED
Designation %é S S2 k D1 hi L B H L S | 85 §'§'§, gég
£ o> =3 © o=
=% S| r2 |S535 28
7] = o 3]
= ©
1
> -
VKE2-1-1-0.6 3 6 6 340 (1210 | 435 |[1250 | 1315 |2005 550 2720 | 2000
2 535
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
4
> 520 |1535 2605 - 2000
VKE2-1.21.0 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
5 520 2905 _
1 4 1 2
VKE2-1-3.2-1.0 3 8 0 50 1650 1740 | 1740 1350 380 | 8200 | 2000
4 8 455 1305 | 1335 | 8150
Main dimensions and weights of vessels
Table 1.37
Weight, kg
E
] (%] L _ =
=T 0 2 L5
L9 ae 5] =5 = 8 % x
Designation o S S2 D2 h2 d L B H | 2 S| =5 %'ﬁ 5| 255
33 33 | 23 | L3T|2ED
£ R < 7<%
(%] E o
1
VKE2-1-1-0.6 :23 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
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Vertical Vessels with Conical (90°) Beaded Bottom Head
aiell and Elliptic Cover

Table 1.37 (cont.)

Weight, kg
™
[0) n [ g
23 22| 5| 5. 852
Designation %E S S2 D2 h2 d L B H 2 8| 85 é"% o 232
= o> S| =%
(%] = ©
z
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 -
1 74 187
VKE2-1-3.2-0.6 3 6 8 560 1575 | 1590 1045 085 80 | 1870
4 1 104 1
6 1260 24 2905 005 045 2470 880
2 -
1 14 177
VKE2-1-3.2-1.0 3 8 0 580 1585 | 1600 1365 05 0
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,[ P@ k g f2 fqym
-3
© o
_Q -
Designation 2o At wall temperature value, A ¢ External
gé at wall
1S temperature
100 150 200 250 300 300 Ag
1
> 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 3 1(10) 0.96(9.6) | 0.93(9.3) 0.9(9.0) 0.099(0.99)
4 0.86(8.6) 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) | 0.9309.3) | 0.9(9.0) 056050 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 3 1(10 0.96(9.6 0.93(9.3 0.9(9.0
E (10) (9.6) (9:3) (9.0 0.86(8.6)
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Vertical Vessels with Conical (90°) Beaded Bottom Head
2 and Elliptic Cover, with Jacket

8 strips for platforms welding
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Main dimensions of vessels, area of the heat exchanging surface
Table 1.39
Volume, m3| 4
23
s 2 | &s, |
Designation S| B S®E| D D1 S | s h R
cE> 5 %g (max.)
zZ 8— ks 7
VKE 2-3-1-1.0 1| 087 31 1000 | 1100 12 6 735 360 430
VKE 2-3-2-1.0 2| 176 34 1200 | 1300 12 6 | 1145 450 500
VKE 2-3-3.2-1.0 3.2 2.92 5.3 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
2isll and Elliptic Cover, with Jacket

Main dimensions and weights of vessels

Table 1.40
Weight, kg
[}
=h] 0w £ £ c 2 E%
Designati S | D h L B H 8 | sa | TSE | €3%
esignation gL 2 1 r=has 22 “ED 2o>
=% s8 | 3 208 | 2EG
na = o <75
= ©
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 i 2150 8070 1660
2 2120 9150
VKE2 -3-3.2-1.0 2910
3
> 1745 | 1240 1840 1840 1715 2135 9160 2000
Main dimensions and weights of vessels
Table 1.41
Weight, kg
(3]
) S
<3 se | £ s | SED
Designation %é D3 h2 d L B H < g 85 §‘;§§, £ >
S T |9 Frd g o2 =co
= 52 s g% | <%g
= ©
1
> - 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
1
5 - 2175 9200
VKE2-3-3.2-1.0 3 1360 | 2100 35 1680 | 1630 | 2910 2000
2 720 2135 9210
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Vertical Vessels with Conical (90°) Beaded Bottom Head
2l 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,[f P®@ k g f2 fqym
[}
§§ At wall temperature value, A & External
Designation %_92 ei(t(\?vrgl?
= g temperature
100 150 200 250 300 300 Aw

1 0.097(0.97

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

3 . .

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) 0.86(8.6 0.077(0.77)

4 -86(8.6) 0.097(0.97)

1 0.01(0.1)

2 0.75(7.5) 0.027(0.27)
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
S8 \with Spherical Unbeaded Bottom Heads
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Fig. 1.11
Main dimensions of vessels
Table 1.43
Volume, m3
s | 2
Designation £ | © D L L1 L2 h B1
S <3
=z o)
GSS1-1-10-0.07 10 9.1 3000 2000
GSS1-1.16.007 16 146 2000 1500 1325 | 1790
GSS1-1-25 0.07 25 22.8 5000 4000
: : 2400 1800 1425 | 2140
GSS1-1-40-0.07 40 36.4 8500 7500
GSS1-1-50-0.07 50 455 6500 5500
GSS1-1-63-0.07 63 57.3 8500 7500
3000 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
Y8 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, [ P @ k g f2 fqm
3
8o At wall temperature value, A 4
Designation Jops at%(;irirr]r?lljm
=
gg 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) | 0.0217(0.217)
0.062(0.62) | 0.059(0.59) | 0.056(0.56) |0.054(0.54) |0.048(0.48) | 0.0219(0.219)
0.058(0.58) | 0.055(0.55) | 0.051(0.51) |0.049(0.49) |0.046(0.46) | 0.0245(0.245)
0.07(0.7) 0.07(0.7) 0.07(0.7) | 0.069(0.69) |0.066(0.66) | 0.0247(0.247)
0.048(0.48) | 0.047(0.47) | 0.044(0.44) |0.041 (0.41) | 0.035(0.35) | 0.0136(0.136)
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)
0.07(0.7) 0.07(0.7) 0.07(0.7) | 0.069(0.69) |0.066(0.66) | 0.0158(0.158)
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)
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) | 0.067(0.67) 0.005(0.05)
0.07(0.7)
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)

GSS1-1-10-0.07

GSS1-1-16-0.07

GSS1-1-25-0.07

GSS1-1-40-0.07

GSS1-1-50-0.07

GSS1-1-63-0.07

GSS1-1-80-0.07

GSS1-1-100-0.07

PIWIN|IP|RAR|WIN|AR[WINIAR[OIN[R|WOIN|P|ARIWOINIP|AR[WINP[MW[IN|F
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Horizontal All-Welded Vessels
YAl with Spherical Unbeaded Bottom Heads

Main dimensions of vessels

Table 1.45
Weight, kg o
£
() () mE Ek{
<3 n? £ c S E E” o
. . o nE _ 0o oo E c3 = o=
Designation S S L B H foRs T2 b= 5 25 = s
<% =2 | 35 | g88 | 225 | Eg
=g S8 o >33 <E = Eg
= =
1
5 2665 -
GSS1-1-10-0.07 3 3720 2400 24750
7 2685 2065
1 2170 2000 300
> 2665 -
GSS1-1-16-0.07 3 5720 3155 36900
7 2685 2815
1 8 2970 45000 1670 250
2 i 50200 1890
GSS1-1-25-0.07 3 5850 4095 28800 1830 200
4 2580 2990 3590 52800 2000
1 2970 70500 1600 200
2 i 76700 1760
GSS1-1-40-0.07 3 9350 roo0 | w00 5785 2200 1700
4 80000 1800
2 3580 - 96300 1800
GSS1-1-50-0.07 3 7540 7675 93900 1750
4 3600 6905 105800 2000
2 3580 - 119700 1740
GSS1-1-63-0.07 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 -
2
GSS1-1-100-0.07 3 12 |15040| 3210 12665 15570 | 180000 1600
4 3205 3600 5425 [13330
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
and Upper Flat (Spherical) Bottom Heads
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Fig. 1.12
Main dimensions of vessels
Table 1.46
Volume, m3
—_ o
© £
Designation é 5 D h R R1 K1 d
S g
= o
VKP1-1-10-0 10 8.7 2200 2200 800 600 3340 35
VKP1-1-16-0 16 14.1 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
co
§§ n 9n =0 % E % E(%)
Designation | &9 2% %% = D = g3
Sx | S h D1 L B H 2| T2 5 Sc | so=
=g | 23 = o= | <E2
e | Fa 25 3
(O]
>z
1
> 3805 -
VKP1-1-10-0 3 600 | 2570 | 2690 2690 - 2040 |22250 2000
2 3825 | 1950
1 29700 1670
> 4305 -
VKP1-1-16-0 8 3120 | 3250 3250 - 2780
3
2 4325 | 2580 34800 2000
1 800
> 5505 - 45900 1630
VKP1-1-25-0 3 3485 | 3615 3615 25 | 3560 - 3930 46650 1650
4 54900 1990
Main dimensions and weights of vessels
Table 1.48
Dimensions, mm Weight, kg
o 5T E
=0 =0 | L3
=3 02 | 58 S | g52
Designation @ 25 o _ 5 35
9 52| s ha2 D2 L B H 2 | 82 g 22 382
=% S8 88| ¢ | vz |<F%
"G | Fa 2 S
(O]
>2
1
> 3805 -
VKP1-1-10-0 3 2810 | 2010 | 2360 2365 - 2040 |22250
2 3825 | 1930
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
o on the vessel, MPa (kgf/cm?2), at the vessel wall temperature, A &

<3
Designation | &g

© ¢

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 AJ
** Maximum operating temperature 250 A |
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
S8 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 .
o ©
co
=z g | £=&
= C oY
Designation E < 585 = h R R1 d
Q =T
2| & | g3
VKP 1-4-10-0 10 8.7 2.9 2200 2200 800 600 35
VKP 1-4-16-0 16 14.1 35 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 m® 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
© t
Designation S h a5 -8 | 82| €3«
ig i zQ 1 D1 L B H @ g 82 @ o =5
=g 53 | 3 | 282 | 2E3F
= 5g | s | 787 | <75
= ©
1
> 3805 -
VKP1-4-10-0 3 600 | 2570 | 2690 | 2690 2120 | 22250
2 3825 2030
2000
1 29700
> 4305 -
VKP1-4-16-0 3120 | 3250 | 3250 2870
3
2 4325 2670 34800
1 800
> 5505 - 45900 1630
VKP1-4-25-0 3 3485 | 3615 | 3615 oot se50 4020 26650 1650
4 54900 1990
Main dimensions and weights of vessels
Table 1.52
Weight, kg
[32)
_3 1%} o _E
g8 9L 5| 5. | 5E®
— =< = -
Designation 2o ha b2 L B H L3 Sa | 282 | 332
=% =T Po | 82 | 2D
1S S0 = >az << c
0 = o ()
= ©
1
> 3805 -
VKP1-4-10-0 3 2810 [ 2010 | 2360 | 2365 2120 22250
2 3825 2010
1
> 4305 -
VKP1-4-16-0 3 3260 (2410 | 2730 | 2740 2820 34750 2000
2 4325 2620
1
> 5505 -
VKP1-4-25-0 3 4560 | 2610 | 2920 | 2925 4010 55150
2 5525 3560
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Vertical All-Welded Vessels with Lower Conical (90°) Unbeaded
SISl and Upper Flat (Spherical) Bottom Heads, with Coil

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

Table 1.53
Allowable pressures of gas phase inside the vessel and outside on the vessel,
o MPa (kgf/cm?2) at the vessel wal | tempe
<38
Designation | & o
@ X
>a©
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 AJ
** Maximum operating temperature 250 A |
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Vertical All-Welded Vessels
StM with Flat Bottom Heads
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Main dimensions of vessels, area of the heat exchanging surface
Table 1.54
Volume, m3
—_ o
. . © c
Designation E = D h R R; hq
S e
z 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

Main dimensions and weights of vessels

Table 1.55
Weight, kg
c_tsg n?h
) . =3 8 —
Designation S L 1 Zo [
© X == o
= S8 =
£ 52
; 2880 -
VPP 1-1-10-0 3 2660 2365 1930
2 2900 1920
; 3580 -
VPP 1-1-16-0 3 2730 2740 2700
2 3600 2690
; 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,[ P@ k g f2 fqym
()
<3 At wall temperature value, Au
Designation ol
2%
= 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
XN \with Flat Bottom Heads, with Coil
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Fig. 1.15
Main dimensions of vessels, area of the heat exchanging surface
Table 1.57
Volume, m3
—_ ()]
. . © c
Designation E = D h R R1 h1i
s | 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.

Tanks and Pressure Vessels
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Vertical All-Welded Vessels
YAl with Flat Bottom Heads, with Coil

Main dimensions and weights of vessels

Table 1.58
Weight, kg
3 n
23 85
Designation Qo L ] 1 =2 ©
S £ =
=G S8 F
£ 7S
; 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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XM 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)

1 '\"ed'“!“ . 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/cm?2), design
2 parameters of -
process Temperature, A | 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
with the medium

of flanges contacting with the
heat transfer agent

Flange connections facing type
(smooth, male-female)

6 |Heatinsulation 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/cm2)

8 The need to install nozzles out of the ones listed in the catalogue € 6|6 |6 |0 |00 (Y Y2
for this vessel type (yes, no)

9 | The need to supply a switch-type level

10 The need for intercrystal corrosion testing per the AM(AMU)
method, GOST 6032

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

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

heating)

13 Minimum possible vessel wall temperature under operating
conditions, Aj

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

organization that has filled out the data sheet

(position) (signature) (name)

(filling-out date)

Tanks and Pressure Vessels FR U N Z E




— —fe i g
A yax
{ 113

Vammeiis M

N TN

Vertical
Welded Ve

with Agite

==
| O
—




BN Vertical Steel Welded Vessels with Agitators

Introduction

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

The catalogue includes the description of steel welded
vessels with a
excessive press@#&reZupwéelol
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
(refer to 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
(m), nominal pressure in
seals, drive electric motor design and casing material
(codes are indicated in table 2 and in catalogue text).

v o |3, uopegating ato m Example: 60235 0,6-Tw31; 1110-25.0,3-SA62.
6a IgﬁrQ/gsgeWt\;vos-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 given in 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 T tap or circulating water, salt
water, condensate, rich water steam or high-
temperature organic heat transfer agent with the
temperature between minus
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 i 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 T 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 1 U2 per GOST 15150, but for
operation at the temperature not lower than minus 3 0 A |

At t he ambi ent
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

3tcba;(ciund%ti9]nd plus 250A; and

Steels used for shells fabrication and temperature limits
of their application are given in 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
GOST R 52630, SOU MPP 71.120-217:2009.
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E Vertical Steel Welded Vessels with Agitators

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

kgflcm?2| 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

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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Y@l Vertical Steel Welded Vessels with Agitators

Half-piped jackets are made of steel of the same grade
as the 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 i 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 T non-toxic, hon-explosive and non-
fire hazardous.

Group B products i 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 mm Hg.

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

The speed of temperature change of the shell and other
parts of the vessel in all operating cases shall not exceed
30A) / 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 T 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
= Shell material Possible substltl_Jtlons
=0 of shell materials
273 Wall temperature,
g o A d
Grade GOST Grade GOST
10 3dec 4 GOST 380 200 GOST 1050 from minus 20
]9 e to + 200
from minus 30
20 09¢e2) GOST 5520 16¢] GOST 5520 to + 200
30 1218y 10 doj
31 10€17y13Y2 _
32 10¢17 3B from mias 30
40 0822y 6 d* GOST 5632 - - o
41 08¢g21y6Y2d
_ from minus 20
42 08¢Z18e8y2d to + 250

* Steels per the technical requirements of GOST 7350.

Tanks and Pressure Vessels
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Vertical Steel Welded Vessels with Agitators

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

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

Design and main dimensions of coils i per the effective
industry standard. Operating gauge pressure in coil i
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 1 for vessels with
heat insulation) or with leg supports per A®O02 4 . 2
Vessels with shell make 127 with cylindrical supports
(per AdbO2 4 . 2 OvEsseld Wijh ;shell makes 80 and
90 T 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 kgf.

Slinging devices of vessels T per GOST 13716.
Trunnions location on the vessel T 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.

Maximum operating gauge pressure in the vessel shell

00

Nominal pressure of flanges: in shells of 00, 01 makes
and manholes T 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/cm2; other nozzles - 10 kgf/cm?2.

Flange facings of vessels furnished with packing glands,

-A s mo oof vBs3els with end sealsifi mafl @mal e o .

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.

03. . . .
Changeés to the nozzles' location and diameter is allowed
per agreement with the vessel's developer.

Location and connection dimensions of nozzles are
given in fig. 2.1-2.7 and Tables 2.10-2.16.

Nozzles service for all vessels is given in 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
In fig. 2.1-2.7 and Tables 2.10-2.16, are considered to be
200 mm.

Vessel gaskets 1 made of paronite or any other sealing
material (rubber, PTFE or gaskets of fluoroplastic tape,
spiral wound, Frenzelit type etc.).

Aqitators. 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.

Table 2.3
Design wall temperature, A ¢
Nominal
gauge Up to 100 Between 100 and 150 | Between 150 and 200 | Between 200 and 250
ressurein
pthe shell, Allowable operating gauge pressure (kgf/cm?2) for operation groups
kgflcm?
1 ¢ 1 ¢ J [0] ]
3 2.7 2.7 2.4 2.6 2.3 2.5 2.2
6 54 54 4.8 5.2 4.6 5 4.4
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E Vertical Steel Welded Vessels with Agitators

Allowable external pressure, kgf/cm?2

Table 2.4
Nominal
gauge Vessel volume, m3
Shell pressurein
make the shell,
kgf/cm?2 1 2 3,2 5 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
11 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

<
S<% o
<& o5 000 o .m e >
w P

N

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 T per
ATK24.201.17.

Tanks and Pressure Vessels

Drives. Vessels are furnished with motor reducers
of RC80 and RC130 types
En gi n e 8SCinamgntlature, 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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({0} Vertical Steel Welded Vessels with Agitators

Nominal diameters of nozzles

Table 2.6
Nominal diameter of nozzles, mm
Shell
diameter 5 I, . L2
D, mm 1 ] r R ! 1, ’ ]
0 1 [ [ R R
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 i 100 100 50 50 ) 80 | 500 i i i 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
g pending Table 2.7
Process in the vessel
(2] = ~re -
= o S0 T ©g3B c —-
g o | 253|222 |2 2 5| 2
g g g | S| 522 |2y B | o2 | 2ok
> £2° - 3 S>5| c26 |ESE| 2 25 s2:t
= Vessel internals | © & Vessel co .| 8o Qvox|cao| 2 s R
[} c o n —c = =S = | g=o= © < S o=
= o shell make E>79 55 o Ug‘” 230 = S 5 585
> 5.8 852 o°5| 525 |8235| 3 52 | ESo
< =0 cs=| c£Eo | €T |53 T -2 85 £
o= = == © .= c
- >3 Tz (] T=20 ) 1S S T o= >
= o £ ToS| 5uos |50 £ To e
< € 0T o8 c | € 0 <
o ©° n=a 25 cc\s i © ~
= has| pos ©
00, 10, 80, 90 + () o) o)
- without internals 03
g 01, 11, 12 + + S e} +)
o
@ 00, 10, 80, 90 3 ) + + + S
£ deflecting baffles 23 :‘hov‘r’]esr
E 01,11, 12 IS} *) + + + +) a
coll 33 00, 10, 80, 90 + + () o o) +
o o o o
© ) ) 01,11, 12 S ®
© without internals 10 + + + e} e} +
o 5-50
00, 10 + + + S e} e}

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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[£% Vertical Steel Welded Vessels with Agitators

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:

-é -drive capacity (kW),
-é - 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) per ATK 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
3 c

32 = 2 o

c - 5] g8 =

-9 [©] () S o g_ S

@ QO £Z - c .

Designation Name = cs To 2 Weight,

=2 o® < 3 o kg

oo oG 23 S

=< 3 o 3

£z 5 E o

<= (e @]

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 55 405 130 11 328
S300.274 RC80/3-5.5-63 55 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 75 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 RC130/3-18.5-20 185 8840 20 72 967
1.5000-2355.00-00 RC130/2-18.5-63 185 2810 63 23 990
S300.282 RC130/3-18.5-250 185 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

@FRUNZE

Technical Catalogue




28 Vessels with Elliptic Bottom Heads and Detachable Elliptic Cover

Make 0003, 0023 and 0033 Make 0010

end seal I packing gland

600 , 250

L+
i[j
=

N !ll
o
=
\I-I_— earthing mount

720 °

Fig.2.1
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Main dimensions and weights of vessels

Table 2.10
Vessel make D D2 Ds Ds d d1 d2 H Hi h hi h2 ha L1 | l1 I2 I3
mm

0003-1.0,6 1000 | 660 - 920 50| 360 | 24 | 1515 | 3175*| 920 | 215 390 - - - - - 450
0023-1.0,6 1000 | 660 - 920 | 50 | 360 | 24 | 1515 | 3175*| 920 | 215 | 390 - - 900 | 250 | 100 | 450
0033-1.0,6 1000 | 660 740 920 | 50| 360 | 24 | 1515 | 3175*| 920 | 215 | 390 700 | 300 - - - 450
0010-1.0,6 1000 | 660 - 920 | 50 | 800 | 24 | 1515 | 3252*| 920 | 215 | 100 - - - - - 450
0003-2.0,6 1400 | 940 - 1260 | 50 | 400 | 24 | 1615 | 3225* | 1110 | 165 | 370 - - - - - 520
0023-2.0,6 1400 | 940 - 1260 | 50 | 400 | 24 | 1615 | 3225* | 1110 | 165 | 370 - - 800 | 350 | 140 | 520
0033-2.0,6 1400 | 940 | 1060 | 1260 | 50 | 400 | 24 | 1615 | 3225* | 1110 | 165 | 370 890 | 430 - - - 520
0010-2.0,6 1400 | 940 - 1260 | 50 | 1060 | 24 | 1615 | 3302* | 1110 | 165 | 170 - - - - - 520
0003-3,2.0,6 | 1600 [ 1050 - 1410 | 65| 450 | 35| 1915 | 3575* | 1255 | 215 | 450 - - - - - 565
0023-3,2.0,6 | 1600 | 1050 - 1410 | 66 | 450 | 35| 1915 | 3575* | 1255 | 215 450 - - 1000 | 400 | 160 | 565
0033-3,2.0,6 | 1600 | 1050 | 1220 | 1410 | 65| 450 | 35| 1915 | 3575* | 1255 | 215 450 | 1030 | 510 - - - 565
0010-3,2.0,6 | 1600 [ 1050 - 1410 | 65| 1320 | 35 | 1915 | 3652* | 1255 | 215 | 140 - - - - - 565
0003-5.0,6 1800 | 1200 - 1610 | 65 | 630 | 35| 2295 | 3985* | 1305 | 245 430 - - - - - 600
0023-5.0,6 1800 | 1200 - 1610 | 65 | 630 | 35| 2295 | 4165* | 1305 | 245 430 - - 1250 | 450 | 180 | 600
0033-5.0,6 1800 | 1200 | 1380 | 1610 | 65| 630 | 35 | 2295 | 3985* | 1305 | 245 | 430 | 1080 | 590 - - - 600
0010-5.0,6 1800 | 1200 - 1610 | 65 | 1500 | 35 | 2295 | 4062* | 1305 | 245 150 - - - - - 600
0003-6,3.0,6 | 1800 | 1200 - 1610 | 65 | 630 | 35| 2845 | 4535* | 1480 | 245 540 - - - - - 600
0023-6,3.0,6 | 1800 [ 1200 - 1610 | 65| 630 | 35 | 2845 | 4715* | 1480 | 245 | 540 - - 1800 | 450 | 180 | 600
0033-6,3.0,6 | 1800 | 1200 | 1380 | 1610 | 65 | 630 | 35| 2845 | 4535* | 1480 | 245 540 | 1080 | 590 - - - 600
0010-6,3.0,6 | 1800 [ 1200 - 1610 | 65 | 1500 | 35 | 2845 | 4612* | 1480 | 245 | 150 - - - - - 600
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Table 2.10 (cont.)

Lug supports Coil Weight, kg
R R1 R3 - S normal extended . .
Vessel make degr’ee . [ L [ R D+ | L | Re No. of excrsr?;ing Total Inrfiléjk_dél.rlg
passes surface, containing
mm mm m2 steel
0003-1.0,6 320 330 402 45 6 1298 | 1342 591 1498 | 1542 691 - - 780 * 540 *
0023-1.0,6 320 330 402 45 6 1298 | 1342 591 1498 | 1542 691 - - 805 * 565 *
0033-1.0,6 320 330 402 45 6 1298 | 1342 591 1498 | 1542 691 5 2.3 845 * 605 *
0010-1.0,6 320 330 402 45 6 1298 | 1342 591 1498 | 1542 691 - - 790 * 550 *
0003-2.0,6 400 450 572 40 6 1698 | 1742 791 1898 | 1942 891 - - 1155+ 885 *
0023-2.0,6 400 450 572 40 6 1698 | 1742 791 1898 | 1942 891 - - 1185* 915 *
0033-2.0,6 400 450 572 40 6 698 1742 791 1898 | 1942 891 6 33 1255 * 985 *
0010-2.0,6 400 450 572 40 6 1698 | 1742 791 1898 | 1942 891 - - 1175* 905 *
0003-3,2.0,6 | 425 500 645 40 6 1922 | 2002 901 2182 | 2262 | 1031 - - 1640 * 1190 *
0023-3,2.0,6 | 425 500 645 40 6 1922 | 2002 901 2182 | 2262 | 1031 - - 1680 * 1230 *
0033-3,2.0,6 | 425 500 645 40 6 1922 | 2002 901 2182 | 2262 | 1031 7 4.9 1775 * 1325 *
0010-3,2.0,6 | 425 500 645 40 6 1922 | 2002 901 2182 | 2262 | 1031 - - 2040 * 1240 *
0003-5.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 | 2600 | 1180 - - 2280 * 1830 *
0023-5.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 [ 2600 | 1180 - - 2690 * 1890 *
0033-5.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 | 2600 | 1180 7 55 2430 * 1980 *
0010-5.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 | 2600 | 1180 - - 2680 * 1880 *
0003-6,3.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 | 2600 | 1180 - - 3060 * 2080 *
0023-6,3.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 | 2600 | 1180 - - 3145 * 2165 *
0033-6,3.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 | 2600 | 1180 7 55 3210 * 2230 *
0010-6,3.0,6 540 580 725 40 8 | 2220 | 2300 | 1030 | 2520 [ 2600 | 1180 - - 3110* 2130 *

Note: * Clarified during designing
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Vessels with Elliptic Bottom Heads and Detachable Elliptic Cover,

6 with Smooth Welded Jacket
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