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Rules of device and safe operation of vessels, working under

pressure.

A. Stugare’v.

Page 1.

Are necessar y for all ninist r ies and depa r t .ent s.

L

I confiri: the chairea n

of Go$gortekhnadzor ‘
~ .[ 

— Stat e Conaittee of the Council of

Ministers for Supervision of Industrial Safet y and for Mining

Inspection (clsfsr) ] of the USSR
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on 17 Dec. 1956 .

Page 2.

No typing.

Page 3.

I. General considerations.

1. Present rules deter .ine require .ents for construct ion, to

eanufact ure, to setting up and content of vessels, worki ng under

pressere, and they are spread on:

a) vessels, working under pressure core than 0.1 at.(ga ge)

(without taking into account of hydrostatic pressure), wit h

exception /eli.inatio ns , indicated in at. 2;

b) of cistern and flan ks, intended for transportation of

liquefied gases va por pressure of which at ts•peratuxe to .500

exceeds 0.7 ata (gage) , and also cisterns, intended for tra nsportation

of liquefied gases at at aosph.ric pressure , but eaptied by aeans of

1. - I 
_________ ___________ ____________
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pres ser. transfer under pressure core than 0.7 at a (gage) ;

C) the bottles , intended for transportation and storage of the

compressed , Liquified and d issolved gases with operating press ure are

core than 0.7 at.(gage).

2. Present rules are not spread on:

a) instruments of steam and hot—water heating;

b) vessels not cor e than 25 % in capacitance whose product of

volume in liters by operating pressure in the atmosphere compr ises

not core than 200.

Durin g the definition of tank ca pacity, whic h consist of the

separate housings , connected among themselves tubes whose bore is are

not core than 100 mc, each housing must be considered as separate

vessel;

C) the machu , parts, which are not indepe ndent vessels as, for

example: the jugs, steam and air engines and compressors,

undetachable intercoolers and th. oil—moi sture separators of blowing

plants, wh ich are one whole with compr essor, air chambers of pumps ,

shock struts and braces on aircraft etc.; 

-- - . . .  - .- -...-  .
~~~~~-~ .- -.-~~~~~-- --_-.
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d) gas piping , vapors and liquids ;

•) vessels from nonmet allic mat erials;

f) tubular furnace;

g) the vessels, which comsist of the tubes whose bore is are not

more than 100 mm without collector/receptacles, or with the

collect or/receptacles , carried out also pi pes whose bore is is not

core than 150 mm;

Page 4.

h) the vessels, working in vacuum ;

I.) the individual vulcanizers of types IYP, IVK , intended for

the vulcanization of the tir es and cha mbers;

j) the vessels, working under the pressure of water at

tempe rature are not mor e than 1150, or tbe vessels, working under the

pressure of other noncorrosive, nontoxic and nonexplosive liquids at

the temperature, whic h does not exceed the boiling point at the

_ _  
_ 

_  J
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pressure 0.7 atm(gage) ;

k) air reservoirs of bra ke rigging of steam locomotives ;

1) the special—purpose vessels of the military department ;

m) the vessels, utili zed for scientific ex per imental

target/pur poses, by the capacit ance/capacity of 25 j  and less,

in dependent of ope rating pressure and tem perature .

3. For correctness of construction of vessel, for calcu latiou of

its strength and select ion of material , for quality of manufacture

and installation, and also for conformity of vessel to pre sent rules

answers organization , which fulfilled corresponding works.

4. *11 the changes of project in process of manufacture or

installation of vessel must be in writing agreed between planning

organization and organization , required change in project.

II. Requirements for the constr uction of vessels.

S. Vessels, having bore are core tha n 800 mm , they must be

— —----- - - -- -‘r-- - - - - — — .-.-_ .---a -- — .-. .—e- ... - .  ~~~~~~~~~~~~ -r . . 
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~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~



_ _ _  

~~
- ,- —

~~~~~~~~~~~~~~~~~~
--

~~~~~
- .-- -

~~~
- - .-—. ----

~~~
- -

~~

--.- .. -

DOC = 7723~~~ 1 PAGE 6

equipped by sufficient for their inspection and repair gut ntit y of

acces~es, arrange/located in places, available for maintenance .

Circular accesses must have a diameter not less than 400 mm ; the

size/dimension of oval accesses must be not less than 300 z 400 mm .

Tesasis with internal diameter of 800 mc less must ha ve c ircular

or oval small hatc hes of s.allest axle/axis 80 mm in size/dimension

th rough wh ich it would be possible to clean amd to inspect the walls

of vessel. I f by the construction of vessel the device of such small

hatches is not represented possible, can be establish /i nstalled the

small hatches of smaller size/dimension or are carried out the boles ,

which are closed by filler plugs or by plug/silencers.

Tubular vessels, consisting of cylindrical housing &nd grates

with the rolled in in them tubes (heat exchangers) , is permitted to

manufact ur e withou t accesses inde pendent of the diameter ~f vessel.

6. In presence of removable bottoms or cap/covers, and also of

hatches or branches of vessel, which ensure possibility of conducting

its iz~ternal inspection, devices of special accesses is not required.

Page 5.

7. Internal devices in vessels (mixer, coi ls, plates ,

I

±111 _
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partition/baffles and other devices) , which prevent inspection of

vessel, must be , as a rule, removable,

The jackets, used for external heating or cooling of vessels, it

is permitted to manufacture by removable or welded.

8. $inged— foldin g or inserted bolts, inserted in slot , clamps

and any clamping devices of hatches, accesses, cap/covers and flanges

must be structurally protected from shift/shear or weakening.

The inverted vessels must be equipped by the devices, which

prevent auto/self-tilting/reversal.

9. Longitudinal and transverse welds of shells of steel vessels

must be only butting. Are allow/assumed the connections in of brands

for welding of the flat/plane bottoms, flanges, of the tube walls.

branches and other similar cell/elements, and also the bilateral

welding of bottoms overlapping to cylindr i~cal shell with the wall

thickness of the flanged part of the bottom is qot more than 16 mc.

10. During stress analysis of welded joints of vessel s, can be

accepted follow ing greatest values of modulus øf resistance of welds:

a) for butt welds with bilateral penetration, executed by

________  _____________________ 
_________________________________ 



DOC = 772 01 PAGE 8

automat ic  electric arc welding under layer of f l u x , and also fo r

connections in of brands with provision for  bilateral solid

penetration it is allow/assumed application/use of calculated

coefficient • = 1 with any form of load;

b) for connections in of brands, made by hand with provision for

bilateral solid penetration, and also for all forms of butt welds,

made b~ hand and rewelded from apex/vertex of weld, is allow/assumed

application/use of calculated coefficient 0 = 0.95;

c) for the butt welds, made by hand, available to welding only

on the one hand and having in the welding process the bloc k/backing

from the apex/vertex of weld, adjacent to base metal over an ent ire

weld length, is allow/assumed the application/use of a calculated

coeffjcient 0 = 0.9;

d) for the connections in of the brands i~ which is not provided

the solid penetration of the combinable cell/elements, and also for

lap joints in the presence of welds with two sides is allo w/assumed

the application/use of a calculated coefficient 0 = 0.8;

a) for the butt welds, weldable only on the one hand by

automatic aubm.rg.d—arc welding, 0 = 0.8;

- -~~~- - - ----- - _ 
~~~. - -
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f)  for the bu t t  welds, available to welding only on the one hand

and lade by han d, is allow/assumed the application/use of a

calculated coefficient 0 = 0.7.

Page 6.

j f weld was f u l f i l l ed  in essence by automatic submerged—a rc

welding and the cross—sectional area of a layer of the met al ,

de posited in this hand weld , does not exceed 150/0 of cross— sectional

area of we ld , then this weld is considered as welded by au tomat ic

submer ged— arc weld i ng wi th  the resultant consequences in the  ratio of

the permissible dur ing  calculation increased modulus of resistance of

weld.

11. During stress analysis of soldered joints of vessels,

modulus of resistance of weld is established by planning

organization.

12. In but t—welded joints for all flanged cell/elemen ts of

vessel, working under pressure, with the exception of bottoms,

provided for COST - 
.
~~ C— All—union State Standard ] 6533—53,

distance from aiim of weld to beginning of rounding of fla nged

cell/element t must be not less.

~ 

- —~~-- - -~~~~~



..—- .—- _-- —.
_ - --— —-- _ -_

~
-.--

~~~
-._ - —. -_-,- --,_- _ -- 

~~~~~~

DOC 7723.~~~1 PAGE 10

13. During layout  of welded butt  joints between cell/elements of

di fferent thickness, it is necessary to provide smoot h t rans it ion

fro. one cell/element to another by means of gradual th inn ing of

thicker cell/element at length, equa l not to less quin tup le

difference in thicknesses of abutting members.

If difference in the thickness of the combinable cell /ele ment s

comprises not more than 300/0 thickness of t ine/thin cell~ element and

does not exceed 5 mm , then is allow/assumed the appl ication/use of

welds without the prel iminary thinning of th ick  cell/eleme nt ,

moreover welds must provide smooth transition from thick cell/element

to fine/thin.

14. Longitudinal  welds in separat e shells of cylindrical part of

vessel, and also meridian or chord welds of bottoms, which adjoin

shells, must not be continuation each other, but they must be

misalign ed with respect to each other by value of triple thickness of

thickest plate , but it is not less than on 100 mm (between

axle/axes).

15. Bottoms can be made both of one plate and welded of several

parts. Welding the separate cell/elements of bottom must be butting

with two-sided penetration. 
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Page 7.

Is allow/assumeQ the manufacture of welde d dished bottoms by the

following methods :

a) by stampin g or rolling in special machines of welded two or

three plates with the arrange ment of weld s chordsise at a distance

from the center of the bottom are not mar e than of 1/5 dia mete r of

the latter;

— .. ..L . —
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b) by welding the die— forged/stamped cell/elements with the

arrangemen t of welds only over meridian and circular section/cuts.

The circular joints of bottom, with the exception of the bottoms of

spherical form, must be located at a distance from the center of the

bottom not more than of 1/4 diameters of the latter. The smallest

distamce between the meridian welds must be of the quimtuple r

thickness of bottom, but it is not less than 100 mm (between

axle/axes).

16. Arrangement of longitudinal weld s in horizontal vessels mus t

be only of outside limits 11400 lover part of homsing of vessel, if

lover part is almost inaccessible f or ins pection.

17. Disposition of circular (transverse) welds in hor izontal

vessels mu st be outside supports of vessel.

18. In the case victuals of supports to housing or b3ttom of

vessel distance between edge of circumferential seam of vessel and

edge of weld of welding supports must be not less than wall thickness

of vessel.

19. Aoumting of hatches on longitudinal welds is not

allow/assumed. Is permitted the setting up of hatches on the circular

welds under the condition of the re inforcement  Cf holes fo r  them.

_.---‘..- - - _---- - - --- .-- - _- .— - . __ ___ _ __.,_~~~~~~ .- —---—
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Drill in g in longi tudinal  welds of holes for welded branches up

to 150 mm in diameter is permitted wit h t h e  distance between their

centers not less than two diameters of hole. The reinforcement of

holes must be prod uced , if this is required according to ~alcnlati on .

20. For qua l i ty  control of welding r ings, which fas ten holes for

batches, accesses and bra nches, must be signal hole in r ing,  if it is

we lded snaruji , or in wall , if ring is welded from inside of vessel.

III, Manufacture of vessels.

A. General requirements.

21. Manufac tu re  of vessels, cisterns, buoy/barrels and bottles,

working unde r pressure, must be produced in enterprises, which

dispose of techniques, which ensure good—quali ty manufacture and

inspection of indicated articles in accordance with requirements f  or

present rules, TU 
~~~~~

— Technical Specifications] and Costs, and

also having for this resolution of local organ/control of 

—_. -- —— —--- —.---—-—

------ —-——~—----~~~r--- -”-~ -
~~~~~

—---- ---— —_
_ ..
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Gosgortekhnadzor of USSR or correspond ing republic or depa rtmental

organ/controls of boiler inspection.

Resol ution for  the manufac ture  of ve5sels and their

cell/elements, working under pressure, is overhun g to enterprises in

accordance with the effective “command about the order of supervision

after the manufacture of the objects of the  boiler inspect ion” of

Gosgortekh nadzor of the USSR.

22. Technical specifications for manufac tu re  of vessels, their

cell/elements and fittings, workers under pressure, must be agreed

and affirmed in order, established by ministry in conduct of which is

found manufacturing plant.

Page 8.

23. Vessels, cisterns, flanks, bottles to which there are

special Costs, must be manufactured in complete conformity with

requirements, indicated in these Costs.

2*. With issue of vessels from manufacturing plants to them,

must be fastened on visible place metallic plates with des ignation:

a) öezigaattom of mamufact ur img plant;

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I
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b) number of vessel on list of plant;

C) year of manufacture ;

d) oper ating pressure, kg/Cm Z ;

e) greatest tempera ture  of wall  (if tempe r ature excee ds 2 500)

and smallest , if temperature of medium is below ~~300.

On sp ar e air receivers of the autobr akes of railroal cars,

gasoline locomotives, electric locoaotives, diesel locomotives and

air receivers of the pneumatic equipment of the self-discharging

cars, besides specifications indicated above, on metallic plate must

be hammered out also the tankage and the mark CU [- Quality

Control Department ] of manufacturing plant.

Besides metallic tablet with specifications, on all v essels,

except spare air receivers of the autobrakes of railroad rolling

st ock and air receivers of the pneumatic equipment self—unload ing

cars, on their one thickest and visible part (branch, flange and

similar cell/eleme nts) the manufacturing plant must hammer out the

following mar ks:

——— .—-— ~~~~~~~~~~~ - -  __________
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V
a) the designation of manufacturing plant;

b)the num ber of vessel on th. list of plant;

C) the year of the manufacture of vessel;

d) Operating pressure, kg/ca*.

25.. To each manufactured vessel, wlich is subject t~ action of

present ru les, by manufacturing plant or organization, that

manufact ur ed vesse l, must  be comprised and transmitted to client log

book of established/installed form (in one copy) , with the exception

of spare air receivers cf autobrakes of railroad rolling stock and

air receivers of pneumatic equipment of self—discharging cars, of

railway cranes, automobiles and other convey ing devices to which log

book are not compr ised.

B. Materials.

26. Materials, used for m anufacture, installation and repair of

~~~~::;
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vessels, cisterns, buoy/barrels and bottles, working under pressure ,

must satisfy the requirements for present rules, COST and TU and they

must be selected taking into account effect of medium on metal and

operating conditions.

Page 9.

The chemical composition and the mqchanical properties of the

metals, not provided for by standards, supplied according to

technical specifications for the manufacture of the indicated

vessels, working under pressure, must be agreed by ministr ies with

Gosgortekhnadzor of the USS R or with the appropriate repub lic or

departmental organ/controls of boiler inspection.

Quality and the  fundament al characteristics of materials must be

confirmed by supplier plant in the appropriate certificates.

~n the absence of certificates for materials, all the their

necessary tests must be carrie d out on the manufact uring plant of

vessels.

27. Materials , used for •anufacturq of welde d vessels and their

cell/elements, must undergo heat treatment when latter is provided

for by technical specifications for manuf acture of article . 

_____________________________  — -.~~
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28. ~ hen on technological process is required heat working of

finished parts, appropriate tests of specimen/samples must be carried

out on plant—manufacturer of these parts.

29. Application/use for manufacture of vessels of metals, not

provided for by present rules, must be by ministries agreed in

routine with Gosgortekhnadzor of USSR or with appropriate republic or

departmental organ/controls of boiler inspection on

af f i l i a t  ion/accessory.

30. Mat erials or read y vessels, acquired outside

boundary/interface, must answer norms of present rules or norms of

this country, if latter render/show not lower than norms of present

ru les..

Sheet steel.

31. Sheet steel, used for manufacture of vessels and their

- - cell/elements, workin g under pressure (shells of cylinders , bottom,

cawcover, tube wa lls, flanges etc.), umet be melted by Martin met hod

~ 

_ _ _ _ _ _ _ _ _ _ _  _ _
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or in electric furnaces and it must be applied in accordance with

Table 1 d.pending on operational characteristics.

32. During manufacture of vessels made of two—layered or

compound steel, base layer must be selected depending on operational

characteristics in accordance with Table 1.

Tubes steel.

33. For manufact ure of vessels and their cell/elements, working

under pres sure can be applied tube s in accordance with Table 2.

Porgings.

3*. Small forgings and stam ping s made of sheet steel (hatch

cOYSE , accesses, f langes etc.) mus t satis fy appropriat e requirements

to sheet steel (see Table 1).

~~±IIIITT iiI±± T~~~~1~IIi 1 111T
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Pa ge 10.

Ta ble 1.

npnhiI ueIN I 
- —

~~~ a6oI,.s Pi i~el
Maps. C? aa. IOCT ?.sn.p.. *.SA..RS Ii~~ uCfl~ TIi aI

T~~~l CTSN . CP~~~~ ~~

* 
xi. rpaL, d7ee.j 

_______________________

~~, ~ ss~o—~o ~~~~ho roci 4~io roci
2 T. 2.~tT.’ 3 ~80-50 ‘OT —15 16 tP~4cnbITaHHe OT flapTHK JIHCTOB

CT. 4 ~~~~ ?~
p- A ~ o +200 Ha pacTaweslle H. Ha aarnO

3 ~T. 3,CP? 4 380.—SO —30 50 ~~“HcflWTaHHe OT DIpTHH .!IIlcroa
9xsnsi~as ~)rp. A )~o 4 200 Ha ~~CTE5~HHC, sa aarn6 ii
~ j~) ~~.. ynapnylo BH3KOCTb

4 ~T. 3, C~. 4 380—50 Or —30 50 ~~ HcnwiaHiie OT flapTHK .IHCTO~
~, ‘tnoxoAHas ~)rp. A 4400 na pac,~ weaHe, aafliO H ynap-

H~~IO B$ 3KOCTb
5 ~fTo we 380—50 OT—30 50 ~~‘*fcn~ TaHHe KawAOrO JIHCTa

~rp. A ~o —40, Ha pacraweH~ e, earH6, ~ynap-
~T +400 HYIO BS3XOCTI.

(‘a’) ~o +425 .

6 ‘CT. 5 ~80—~50 Dr —30 50 ~ t4cnwiasiie a 3aaHcHNoctn OT

~
}-p. A ~o +425 pa6o~Hx napaMel pos corj iacno.

~o.n. 1. 2, 3, 4 BacToRIfle~% ~a6a..
7 15K, 20K, 5520—50 Or —40 He orpa- (3 no roc r

25K ’ ;o+475 HaqeHo
8 10 , 15, 20 1050—52 Di —40 To ‘ice (!)flo TV

CflOKO~H~~ ~o445O
9 22K TY Dr —40 ~ @~‘ro we -

~o +450
10 l01’21(M) TY br—70 a

no .4-450
II 3H TV )r —40 a

04450
12 I2MX TV )T —40

- o 4540 -

13 J2XM ~~32—51 >r—40 ) a -

~‘nTY o 4560 .

14 IXI8H9T 7350—55 ~r— l96 a flo FOCT ii TV
~~~TY 0 +600 __

15 XISHI2M2T —SI ~r—196 a (~A1o TV
1350—55 0 +100

Motes . 1. For manufacture of vessels, intended for work with

cinus temperatures of walls of tha n lower indicated in Table 1 , 2, 3,

*, 6, is permitted appl icat ion/use of steels, provided for b~ these

-- 
~~~~

— 
~~T1 _ _  _ _ _ _  -
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tables, under condition of test work of base metal and welded joints

of vessels for impact toughness at operating temperatures; in this

case tests are considered satisfactory, if not cne of

specimen/samples gave results of less 2 kgm/cm a. The results of

specific tests must be recorded into the log book of vessel.

2. Boiling carbon steel can be applied with thickness of sheet

not more than 26 mm. Vith the rolling of plates made of boiler steel

for the manufactur e of shells, residual straim meat not exceed 30/0.

st rain is calculated from formula -~-.1o0%, where S is wall

thickn ess, D~, is the mean diameter of th. shell of vessel.

The need for heat treatment is determined in accordance with St.

of 614 present rules.

Key: (1). Mo on pores. (2). Trademark of steel. (3). COST. (4). Field

of application. (5). Operating temperature of wal l, deg. (6). The

operating pressure of mediu m is not more, kg/cmz. (7) . Types of

tests. (8) . St. ( 9 ) .  On. (9a) . From. (10)~. ‘Zesting from the  ba tch of

platen for elongation and for  knee. ( 11). boiling. (12) . degree.

(13). to. (14) . Testing from the batch of plates for elongation, for

knee and impact toughness. (15). steady. (16). Testing from the batch

of plst.s for elongation, knee and impact toughness. (17). The same.

(18). Tensile test of each pint., knee, impact toughness. (19).
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Testing depending on operational characteristics according to

paragraphs 1, 2. 3, 14 present of table. (20). Not it is limited.

(21). and. 

_: - 

~: :~~ii ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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~~~~ Pii~~~~icy.~a roc~ ,,~~~,,. . aaia.i,.. iaau.
yyp. C? 5- Cg~~ II a.
KM. IPIA. 

~~~~~~~~~ - _______________________________

1 ~T. 5, CT. 6 301—50 Or —30 220 - flo roci
~~ o +120

- 
2 ‘

~ Mcr. 2, 4015—52 ~Or—15 16 ~1o we
- Mc?~p ~ o +200

3- Cr 2, T. 4 301—50 ~Or—I5 16 a
) ~no +3OO /

4 ~ M~~. 3 4015—52 ~Or—30 50 1. flpo aepxa Mexanh ,qec KHx
- 

- cno,c ollaag ‘~ o +350 Cooilcra caapnoro waa~jca,icno~— 
- j~ecarotl Tpy6u P cooTaercraHs

- 
- C npaBHJIaMIL

• - tlja 2. IlpocseqnaaHne 15% npo-
no.nbHoro waa Pcaw4o~l ipy6i~- 

~~~ rH1~pon~nLlraHHe flonyrop.
Tuna np~ eHneM or pa6o~ero
Kawnoñ Tpy6ia HJIN Kopnyca
cocyna, H3roTosJ~eHfloro H3

- 9rux rpy6
5 Mapicn cra~rn 3262—55 ~ Or 0 16 &no roci

- ai.~6HpaIoTcs ycHJIeR- no+300 -
- - - no roc~~ ~?“ui,ie -

380—50 k
1050—52

6 10 x, 20 1753—53 ‘~
‘Or 0 13 ‘~‘flo ~OCT H TV

- 
~~~~ 

(~L 1 401101K. 3~o 4300
• TV ~)7 ~ 10, 20 301—50 Or—40 50 flo ~OCT

no +400 -

8 10, 20 3100—46 Or —40 160 ~b To we -
- 

~o 4-450
9 10~ 20 3099—46 Or —40 1~60- 

~o4450 .
• 1.0, 20 To we Or ~~i0 160 ‘

~ -HcnwT aHHe xaw noA Tpy6LI I
- - - 

~o +475 o6%epie, npe4yCNOTpeHH0M
• ‘ jOCT -

10 3OXMA rOCT ~Or 0 He orpa- (
~ 

flo TV
‘ &s~3—47 .20 +500. ~~ qeso-

~31 TY~~~ -
11 - I2MX n TV ‘Or—~40 To we o we

12MX~ - 0 +540
12 XSM TV )r—40 a

p 4-550 -

13 I2XM(15XM TY )r—40 -
H I2XMØ o 4560

14 IXI8H9T 5543—50 ~y—I96 a “flo l OCT
- 

‘ 0 +600
15 XISH 12M2T 5543-50 ~r —196 a €)To *e

- o+700

Key: (1) . Mo qm pores. (2). Tr.d mark of steel. (3). aOST. ( ) .  field

I
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of application. (5 ) .  Oper ating t empera tu re  of vail, dog. (6) . The

operating pressure of med iu m is not more, kg/cm’. (7). Types of

tests~ (8). St. (9). From. (10). On. (11). to. (12). NST. (13). The

same. (114) . steady. (15) . Testing the mechanical properties of weld

of each tenth tube in accordance with rules. (16). Badioscopy lSo/o

of the longitudinal seam of each tube. (17). Hydrotest by

one—and—on e-half pressure from worker each tube or the housing of

vessel, manufactured from these tubes. (18). ~Ihe mark/brands of steel

are selected according to COST. (19). iotensified. (20). and. (21).

and supplementary. (22). Testing each tube in the volume, prov ided

for GOST.. (23). Not it is limited.

Page 12.

The large for gings , used for the manufacture of vesse ls, must

satisfy the requirements , provided for by Table 3.

Steel casting.

35. Steel casting for vessels and their cell/elements, working

under pressure, must be manufactured according to GOST 977— 53 and TU

L. - - - .--— -
—

~

— — - - -~~~~~~-.
-
~ -~~--
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from carbonic and those alloyed steels, melted during mart in or

electrical furnace s wi th  max imum content of s u l f u r  and phosphorus it

is not mor e than 0.050/0 each cell/ele ment.

36. Depending on tempe rature and pressure, casts must be applied

in accordance with Table 4.

~~~~~~~ii~ 
_ _ _  _____
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Table 3.

~~~~flp.R.aw KPUMIKSMI ’I

t \~~
‘
~ ~~reMn.pa. \X,~

o Ma pits ~~~~~~ racr r TYP M ~a.aesae
crenKu :ue

rpaL

I 15, 20, 25, 2335—50 Or—40 He orpa-
22K ~~ ~o +450 u~ qeHo

2 I2MX -flo TV ~Or —40 ~Wo we
(I2MX4) ~ ~o +5403 I2XM(I5XM) flo TV tOT —40 a

~k I2XM4’ j) ~o+5604 1XI8H9T ‘To we Dr—196 a 
-

- ~o - f 600

Key: (1). MO Ofl pores . (2) . Tr ademark of ~t.el. (3). GOSt. (14) .

Limits of application/use. (5) . the temperature of vail is not more ,

deg. (6). pressure, kg/cm’. (7). From. (8). Not it is limited. (9).

to. (10). On. (11). The same. (12). and.

Table *.

\~~) j ~~~O6aac~~ np nN•NINNI

~ MaJ~ci C?1.IN \~ ~~~~~K rpyflfl a 0,a M.K. ro T 
~-qewtt epItyp a CT SIIKR . ‘—kI.a.RN. a. 6o~ee,

rpaa. .1/CM’

I 1511, 2011, 2511, 977—53 ~ r~—I5 j~o
’
~+400 50

3011 rp~~ (~g) ~~~~
2 1511, 20.11, 2511, 977— 53 Or —40 ~o 4-450 He orpa HN ~eHo

30J1
~ ?. II ~l~%,IIl ~~

3 XI7 h o l Y  Q r0 i~~+450 i a

4 3OXMAJ T ~~ To we 0 ~~~f-480 a a
5 I8XMJI a Or—40 ~~+540 

a a

6 1X18H9 a %r—I96~~~+500 a a

7 X5MJ1 a —40 ~~:+~~o a

8 IXI8H9T J1 a tbT—196 .A~ +600 a

9 2OXMOJI a FbT — 40 ~~+570 ,
10 2OXMJI 1832—55 1bT — 40 ~~+540 a a

Key: ~1). Mo on pores (2) . Tra4e .rk of steel and groep casts. (3).
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(OST. (4).. Field of application. (5) . the temperature of wall , deg.

(6). pressure is not more, kg/cma. (7). degree. (8). From. (9). to.

(10) . or. ( 11) . Not it is limited. (12). On. (13). The sale.

Page 13.

37. Cast steel, manufactured for vessels, working unler

pressure, •ust be accepted in accordancq with tcllowing requirements:

a) all cast steel must be accepted in heat—treated state;

b) steel casting, intended for work to pressure to 50 atm (gage)

of metal up to 4000 in temperature, must be accepted according to

chemical compos ition and it is additional according to mec hanical

properties (limit of strength and elongation per unit leng th), but

for parts, which are subject to welding, f u r thermore, wi th testing of

conteat in them of carbon ,, sulfurs and rhosphorus;

c) casts for the pressure sore thaa 50 atm(gage) or at the

temperature of metal above 11000 must be accepted according to the

compl.te chemical composition and the mechanical tests wit h toughness

test — for castings II and of I l l  groups;

— — - — - —— - . — -. -  — - - — ~~~—--— --—— —.--——--— — -—-——•-— -

—~~~— -~~~~~~~~~~~ -
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d) specimen/samples for  the mechan ical tests must be cast

together with  part and be driven off afte r f ina l  heat trea tment. For

small parts it is permitted casting separate test plate/ba rs;

e) casts from those who were alloyed steels, besides testing of

their mech an ical properties and the chemical composition , must

undergo metallographic examinations (control macro— and

•icrostructures in the heat—treated state) and in the case s, provided

for b~ technical specifications for the manufac tu re  of art icle, to

testing for tendency towa rd intercrystalli te corrosion.

38. All hollo w cast steel must be subjected to hydraulic test in

accordance with St. of 108 present rules.

Iron casting .

39. I ron cast ing is allow/assumed for manufacture  of vessels of

those who were intended for oper ation at temperature of wa ll from —15

to .250° , temperature of heating medium not above 6500, also, without

heat in g by flame , according to Table 5.

for the manufacture of the indicated vessels, is allo w/assumed

--—- _ I _ _ _ . _ • _____ .__ •_ •. _ _ . .  . — - —•— - — • — -  - ._—#—•----— — .— _— • — - — - 

-~~~~~~~~~~~~ --~~~~~ —~~~--~~~-— -~~~~~~~ —~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~ 
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the applicat ion/use of cast iron of other mark/brands, tha n not lower

given in Table 5.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :~~ 
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Table 5.

Map.. ~~ r’1,e r~c~ ~~~~~411/CM’ eu a.ae.rp
_________________ 

COCYM Ma

Cut . 15-32 1412—54 6 1 000 fl~iii DIIYTpCHHCFO
4aBJIeHuK

,~C’ . 15-32 1412—54 3 2 ooo ~‘~- yro we
~ Cut. 18-38 1412—64 3 3 000 a‘~~Cut. t8-~~ 1412—54 8 2 000 (

~
).a~” iiapywisoro- - 

- - Aa B.*eMiII

Key : (1). the mark/brand of cast iron. (2) . COST. (3) . ope rating

pressure is not more, kg/cm’. (4) . Permiss ible maximum bore of
vessel, mm . (5). Designation/purpose. (6) . sCh. (7). for internal

pressuree (8). The same. (9) . For ambient pressure.

Page 111.

flat.rial for fasteners.
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u - -  — —— --•- -— -•
~
•--

~~~  
— - - - — - 

— --——- — — •~~- —— — - -—-—- _____,_ — - -— —-5----



r -

~~

--

- - — --5-- -- - - —.~~~~~

DOC 77231161 PAG E IV

140. Manufacture of bolts, pins and nuts must be made of

open—hearth steel or smelted in electric furnaces in accordance with

Table 6.

41. Fasteners of vessels, not provided for Ta bles 6, can be

applied in accordance with St. of 29 present rules.

142. Selection of mark/brands of steels for bolts, pin s and nuts

of flange joints, provided for GOST, must be prcduced in accordance

with COST to these flanges..

For the joints of flanges from austenitic steel, the bolts, pins

and nuts must be manufac t ur ed from steels of the same class.

the setting up of fasteners made of austenitic steels on flanges

made of carbon steel, and also during another combination of these

steels (fl anges made of austenitic steel, fasteners made of pearlitic

steel) is allow/assumed onl y in the cases of the work of joints at

constant tem perature.

113. Nuts  and pin s must be manu fact i~ ed f r o m  different

mark /brands of steels, but during manufacture from one mark/brand —

wi th difter.nt mechanical properties (hardness).

~ iz ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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11*. Alloy steels, used for manufacture  of reinforcing articles,

must undergo heat treatment (hardening and temperin g or

standard ization and tempering) .

_
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Table 6.

I-I
~

‘- ‘nouyc,cau.i~. p.ioau e
nspau.ip~ cpj~: ~~ap.a ~~~~ rocT — ( i.)

Teâflepa- J~ai)euiie uie
- Typi . Fp aA 6oJIee. 41,/ca’ -

3, 4, ~~ 5 380—50 ~~~~~ —30 50 Bo,iti~i, UIflHJIbKH,( 0 +350 (~X2) ralhcu
2 25. 30, 35, 40 1050—.52 )r —30 He orp atiuuteno (/~3)To we

~iq~ 
,o +435 

~~~~3 35X. 38XA lox 4543—48 )? —40 e4° we III IUMbKH , 6oa~uo +435 I
4 35X , 38XA”t(40X 4543—48 O? —40 a

0 ±480 b7 -

5 3OXMA 4543—48 )i —40 a IllnHnbxH, 60~tTM
0 +480

6 3OXM A 4543—48 )t —40 a _. rasicH
o +510 - 

-7 35X2M 1’A 4543—48 )t —40 a UlflIutbtcu, 6OJITM
0 +530 _ -

8 25X2MVA 4543—48 )t —40 a (~)FaIlxu
o +550

9 IXI8H9T 5632—51 T— 196 BOJtTb1, WIIIt JIb KH ,
~e TY 0+600

, 10 4X14H14B2M ~~ 2—51 ~ o + 600

Key: (1). Mo on pores. (2). Trademark of steel. (3). GOST. (11).

Permissible operational characteristics of medium. (5). Temper ature,

deg. (6). Pressure is not more, kg/cm’. (7). Designation/p ur pose.

(8). St. (9). From. (10). to. (11). Bolts, pins, nuts. (12). Not it

is limited. (13). The same. (114). and. (15). Pins, bolts. (16). Nuts.

Page 15.

Nonferrous metals. 
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‘45., For manufac ture  of vessels and their cell/elements, work ing

under pressure, is allow/assumed application/use of nonferrous metal s

in accorda nce with Table 7.

The app lication/use of nonferrous metals at the tempe ratures,

not provided for by present table , must  be agreed in accordance with

st. of 29 present rules.

- -
I ~

-5- -5 -~~~~ - 5 -~~~~
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_
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Table 7.

~~~~~~~~ 

- 

~~~ 
Pi4~ajs TuHI.P.?Y.I 

~~l~.Me’.’ .e 

-

- J t a e y t i a u i e  
At )

J162 1019—47 ~ ‘IIHCTM fl0Jt~ICHbI 6bIm
931—52 ~ 

T 
~~ )UFKtIMI4 oTowwetnw aaa

a~~~~~~—~ --~ ‘~?1~ 
} g~& ..196J÷250 (~9)T0

J168, JIc59— 1 1019—47 0 $4*250 a
J1062— 1, J1070—1 -

Z~c’) T p y6 i ~t , a a T y R H b l e
J162 -

- J1)KMu59—1—1 494—52 O~r —196 k6+250 Tpy6i.a )~OJl*Ht.I 6bITb
- MHtKHMH

- J1c59— 1 494—52 OT 0 ~o +250 ‘
~j  To we -Jl07O—~ 494—52 €bt 0 ~~+25O a

(/ J I H C T L L  M e A H u e

M2c M3 ( ~~~ I ~~
—196

~~~
4s250 I

(1’i’) T p y 6 u  M e 4 ~~3ie
- 

142 u M3 J 617—53 I o4~.Ligs ~o +250

~“~~~J 1H C T ~~ a m M H u u e . u e
-: 

- AML~ 4784—49 a C&~196 4~ +150 flpHNeHeIoT ca 8 OTO*-
1946—50 - (~) weRH oM COCTORHHH -

• JIIA-M 1946—50 0r 0 j~o +150 ‘)flpKuearnoTca B Otow-
~lceHaoM HJIH no.nynarap-

TOBa HHOM COCTOHHHH
• A MrA-M 1946—50 O~~0~~o+150

- AMuA-M- 1946—SO (~Qy ~~~ +150
- 

AM~A-fl 1946—50 (LOT O~~o +150

~~t~ T p y 6u a M ~~a a e e w e ~~~ J
An AM kM 1947 56 t 

~~ 1~ t~~~~ kI et1 1
1 

N~~ Jl0TCI I
~‘M’ I 

~~~~~~~ 4773-49 J — T 
~~~~~~~ ii. ao.ayw-ap-

- I~ MIION ~OCTO*HNR

Lay: (1). Mark/brand of metal. (2). GOST. (3). operating temperature,

deg. (11). Mote. (5).  Plates are brass. (6). From. (7) . to. (8) .

Plates must be soft those who were annealed. (9). the same. (10) .

- 

- - 
T~~T I ~ L~~
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Tubes are brass. (11). Tubes must be soft~ (12). Plates are copper.

(13). aid. (14). Tubes are copper. (15). Plates are aluminum. (16).

They are applied in the annealed state. (17). They are app lied in the

annea led or partly gathered state. (18) . Tubes are a luminum.

• 
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Page 16.

Added materials.

ie6. During wel din g of vessels and their cell/elements, must be

applied: electrodes according to GOST 2523—51 or according to

technical speci fications, welding wire accoLding to COST 22146— 54 or

according to techn ical specifications. Is allow/assumed

application/use added material of the same chemical compos ition, as

base metal . The used dur ing welding of steel vessels added materia ls

must provi de the mechanical properties of weld metal according to

Table 8.

The mechanical properties of weld metal during weldin g of alloy

steels, prov ided for  Tables 8, are establish/ installed acc ording to

technical specifications.

In the absence of certificate to added material, the latter must

a - -~~ -~--~ ~~~~~ - ---- --- -- -------- — --5— -5--- -—- —-5—
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be tested in accordance with requirements COST , TU -[Technical

specifications] and present rules..

£47. Mechanical tests of weld metal must be produced according to

COST 6996— 514 , for elongation — in specimen/samples diag. 3—6, to

impact toughness — in specimen/samples diag. 7.

£48. Res ults of tests of weld metal are defined as arithme tic

mean from tested specimen/samples, which must be not less than value,

indicated in Table 8. In this case, the tests are considered

satisfactory, if not one of the specimen/samples gave the results,

differing from the indicated in norms present rules more than by

100/0 to the side of decrease, but for im pact toughness on 2 kgm/c m’

lcver than established/installed norms.

e9. In presence of certificate for this batch of added material,

testing weld metal on p lan t—manufac ture r  of vessels not is

compul sory.

50. Dur ing welding of vessels from nonferrous metals, mec hanica l

tests of weld metal are not necessary, if their conducting is not

provided for by technical specifications for mai~ufact are of article.

- . -5-- - .~- - - 5-----—- --5 -—--- 5- - 5 -  - - 
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l’able 8.

(.2 (v
( 4a. N.a.oa.r .po. I J1,aa yraepo *.cTwz....~~Z cysad I eTiA.I
N.zluI ~etk.I cSOIcTPa - I”~ — -

uISJIIMNU O FO H.?a aAa .~.It?pO - ~~~~~~~~~ •~~PO- .aepai
~~~~~~~~~

(ii
\i~ eaeJ~ npoquOcTH , K2/ M/4’ He anwe ~HH)KHCFO npe~e~ia npo~Ho-

OCHOIHOrO Mera Juta no rOCT
HJUI TY MH cooriercrayiouietl Map-

(g) xa craMs
‘Oc.oc,rreabaoe y*Jnsaeswe Hl MeHee ,% 16 12 18 16

113410Cm He ueHee. ~ ea/ca’ 5 4 8 4 -

Esy: ( 1). Usckanical proper ties of weld metal .~ (2). For low—alloy

steels (3). For ca rbon steel. (4). electric arc welding. (5). torch

weldiag. (6) . Ult imate strength , kgf / mm ’. (7). Not lower than lower

limit of the strength of base metal according tc GOST or ru for the

appropriate mark/brand of steel. (83 . relative elongation is not

less. 0/0. (9). Impact toughness is not less, kgm/ca ’.

Pa ge 17~.
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51. With manufacture, installation and repair of vessels and

their cell/elements, is allow/assumed applicaticn/use of all

industrial welding method s, whic h ensure quality of welded joints in

accordance with requirements for present rules. Technology of the

welding process and order of control/check are establish/i nsta lled

prior to the beginning of manufacture.

52. To welding of vessels and their cell/elements, mus t be

allow/assumed welders, which put tests in accordance with “rules of

testing electro—welders and gas welders”, aff i r m ed by

Gosqortekh nadzor [State Committe e of the Council of

Ministers for Supervision of Industrial Safe ty  and for Mining

Inspection (cRsfsr) ] of USSR.

53. Processin g of materials under welding can be prod uced by

mechan ical method or gas cutting by condition of providing for

necessary form an~I size/dimensions of machined cell/elements and

edges of welds in accordance with requirements for project .

54. During gas working of steels under welding, sensi tive to

concen trated heating and rapid cooling , technological proc ess of

L —- ~~~~~~~~~~~~~~~~~~~~ 
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workisq must consider this special feature/peculiarity the y began

with those so that during working would not be obtained inadmissib le

defects (cracks or deterioration in quality of metal) on edges of cut

and in heat—affected zone.

55. Machined under welding cell/elements they must be thoroughly

examined to assembly. The edges of the cell/elements of vessels,

prepared for welding, but equally to also adjacent to them surface s

of base metal must be before welding cleaned to width not less than

10 mm to metallic luster. Inequa lities or undercuts must be aligned

by hewing or emery wheel.

56. For adjustment of ends of tubes of carbon steel, is

allow/assumed cold distribution of ends of tubes not more than to

3o/o of tube bore with outside diameter of tubes to 83 mm and wall

thick ness not more than 6 ma.

57. Method s of assembly of vessels and their elements must provide

correct mutual arrangement of coupling cell/elements and free access

to execution of welding works b y way of sequence. provide d for by

technological process.

With assembly is not allow/assumed the application/use of

methods of adjustment, calling work hardening or the secondary

~1
- -.--
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stresses in metal.

58. Wit h assembly of welded vessels and their cell/elements of

clamp, the y must be fulfilled by welders of the same quali fication,

also, as far as possible by the same velders which viii weld basic

welds, with application/use of added materials which will be applied

for basic welds.

59. With assembly of welded cell/elements of vessels made of

steel, sensitive to thermal effect, clamps it is to fulfil l through

the same technology, as welding cell/elements.

Page 18.

60. Welding vessels and their cell/elements can be produced only

after testing by quality control department of enterprise of

cGrrectness of assembly and trim.ing of all surfaces of metal, which

ate subject to welding.

After the imposition of each layer (cylinder) of weld metal , its

surface must be thoroughly decontaminated fro m slag and sp lashes of

me tal.

61. Defects and welding defects, discovered in process of

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- - — -
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manufacture of welded vessels and them elements, must be in

accordance with technological process and technical condit ions f or

manufacture of articles corrected by means of cut or meltin g of

detective sections of welds or welded joints, tubes with following

seal and their repeated checking,.

62. All welding works during manufac ture of vessels and their

cell/elements, as a rule, must be prod uced in locations at

temperature not lower than zero. Welding vessels and their

cell/elements at the temperature of surrounding air lower than zero

is permitted in accordance with stated below Table 9 and under the

condition of applying the corresponding devices for the protection of

weld in g points from the direct effect of rain , wind and snowfall.

63. Welding technique of vessels must be elaborated for each

individual case and must provide for such order of welding with which

internal stresses will be smallest.

Welding technique, fulfilled at minus temperature, must provide

for:

a) ma ximum decrease in the nu mber of clamps with the replacement

of them by assembl y jigs;

____
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b) decrease in the volume of weld metal

C) comp lete filling of multilayer we lds without the cessation of

weldiag.

Table 9.

rU
(J) Ao 10 11—16 16

~~ 
~~a~~~I CTIA I 

pl3pIWS ~ TCI IPU iSMfleP I~ yPe 0epy*.~~~ Sr0
.o$*YX$ He HK~ C

~~~~~lepoAHCTaa crarn. c co- (i)
Hep*aHKest yi~nepo4a —20° 6e3 noAorpeBa crws(a I_200 c no4orpeaou

(en 40 0,2% Icmnca 4o 100—200°
YrJtepoAscra sl craJI b c co- (~)4ep*3HHeM yrJsepoaa —.10° 6e3 no4orpeBa CTLSK8 I—10~ c~~o4orpeBoPe

~~ 
or 0,21 ~o 0,28%

4C~ Z3HHCM yr3epo4a 

IcTWH a 40 100—200°
Yr aepo4Hcra* CT~ JIb C Co. -

ci 0,28 ~o 0,33%; xax —10° 6e3 no4orpe• —10° C no~orpeno~ cmIKa

XpoMcwoAn6~eIouH 
(‘3)

~o 250—400°sscKJ,~ qeHHe . MoJu464e~ ea crMK a
( I I ) H oa aH 15M H 20M

craa~ eapo~ I2MX, ~~I0° C I10*orpe$OM crb axI ~I0 250—400°
(iV ISXM.

Cra.ii ~~~ a—
(IXI8H9T H .ip.) fib TexHNqeCIIHM ycao.~iu

Key: (1). the m ark/brand of steel. (2). Thickness of metaL, mm. (3).

to 10’. (4). it is more than 16. (5). Weld ing is permitted at the

temperature of surrounding air on below. (6) . Carbon steel wit h

carbon con tent to 0.20/0. (7) . ... withou t the preheating of joint.

(8). .... with the prebeating of joint to 100_2000. (9) . Ca rbon steel

with carbon content from 0.21 to 0.280/0. (10). Carbon steel with

carbon content from 0.28 to O.33o/o; as exception/elimination, is

moly bdenum 15 and 20 . (11). Chrome—molybdenum steel of brands

l2WKh, l5KhI. (12). ... with the preheating of joint to 250_*000.

-- -- -5 —~~~~~ - -——-5---~~~~~ -- -—-- -5 5- - - - - - - 
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(13). Steels of type 18— 8 ( 1118H9 T , etc.) . (14) .  Accordin g to

technical specific a tions.

Page 19.

A HEAT TR EATMENT.

64. Vessels, manufactured from carbon steel with appl ication/use

of welding, stamping or rollings (shells) • they are sub jec t to

necessary heat treatment in following cases:

a) when wall thickness of cylindrical part cr bottom of vessel in

site of welded joint is more than 35 mm ;

b) when wall thickness of cylindrica l part  of vessel,

man ufac t~~ .d from sheet steel by rollimg exceeds value, calculated by

form ula D,9 127 cm, where D, — bore of vessel, cm;

c) during manufacture of bott oms of vessel (independent of their

wall thickness) by cold pressing or hot d ie—forge d at temperat ure of

termination of stam ping below 700°. The bottoms , manufactured by the

-
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indicated methods, can un dergo hea t treatment befor e their welding to

the cylindrical part of the vessel. In this case the heat treatment

of vessel can not be pro duced, if the same is nct required in

accordance with paragraphs a” or ~b” of present article.

65. Heat treatment of vessels and their cell/elements,

manufactured with application/use of welding, of carbon steel with

carbon content more tha n 0.280/0 with wal l thickness for which

according to st. 64 heat treatment is not required, or made of alloy

steels, and also from nonferrous metals, it is establish/i nstalled by

technical specifications for manufacture of article.

66. Is allow~ assumed heat treatment in parts with subsequent

final local heat t r ea tment  of coupling weld (welds) in circular

furnace or by spec ial heating devices.

During local heat treatment must be provided uni form heat ing and

cooling over an entire weld length and adjacent to it zon e of base

metal to the width , equal to 2—3 widths o~f weld in the pla ce of its

greatest expansion/disclosure.

67. During heat treatment in furnace s, special attent ion must be

directed to the u” formity of heating article, for its pr.servation

from deformati on under the effect of temperatur, and dea d we ight.

- 
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THE CONTROL OP WELDED JOINTS.

68. Organizat ion of control of welded joints must pro vide

systematic qual it y control of production in accordance wit h

requireme nts for present rules and COST.

Page 20.

69. System of control of welded joints must provide for

identical marking of welds of ar ticle and rela ting to them

specimen/samples.

70. Besides post—operative control, quality of welded joints,

carried out duria~ manufacture of vessels and t heir cell/eleme nts,

must be checked by following method s, provided for COST 3242—54,

6996— 54, 7122— 54 :

a) by visual inspect ion of all welded joints ;

b) by mechanical tests of specimen/samples, cut out from contr ol

-
- I 
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plates or we lded joints of articles ;

C) by radioscopy of butt— welde d joints by X—ray or g amma— rays;

d) by •etallographic examinations , con ducted on

specimen/samples, cut made of control plates or welded joints of

articles;

a) by drilling fillets;

f) by hy draulic test;

g) by pneumatic testing.

71. During weldin g of vessels and their cell/elements made of

alloy austanitjc steels, for example chrome—n ickel of type 18— 8, -

conducting control of welded joints for i~t.rcrystalline corrosion

must be produced in accordance with COST ó032-51 “steals. Methods of

testing for intercrystalline corrosion ’ depending on the properties

of used steel and conditions of work of vessel.

72. Lii. types of mon itoring tests of vessels and their

cell/elements must take shape by appropriate documentation , necessar y

for compilation for vessel of log book of established/installed form.

- -  - - 
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Visual ins pection.

73. To visual inspection are su b ject all the welded joints  for

detection in them of possible flaw/defects, including :

a) cracks, coming out on weld face or arrange/located in

heat—a ffected zone;

b) rolls or cuts in places of transfer/transition from weld to

base metal;

C) porosity and porosities of external wel d face ;

d) shif t of edges of cell/elemen ts to be welded;

e) nonuniformity of width and throat ;

f) di gress ions from size/dimensions of welds indicated into

dra wings.

1~
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The inspection of welded joints is produced from two sides on

their entire exten t (in available places) in accordance with COST

32*2—514.

74. Evaluation of weld quality according to visual in spec tion

mu st be produced in accordance with requirements for present rules

and technical specifications.

Page 21.

Nechanical tests.

75. Necessary types of mechanical tests they are:

a) tensile test;

b) flanging test;

• I C) im pact toughness test.

76. flanging test welded butting union couplings in up to 100 mm

bor. can be r.placed by testing for flatten ing which •ust be produced

- 5 - -  5- - —— - - - • - 
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in specimen/samples in accordance with COST 6996-514.

77. Impact toughness test of welded joints must be produced

during welding of vessels and thei r cell/elements vail thickne ss 12
mm and more in in the f~ llowi n g cases:

a) if vessels are intended for work under pressure above 50
atm (gage) ;

b) if operating temperature Of wall it exceeds 4500;

C) if operating temperature of wall lower than indiclted minus

temperature in accordance with Table 1, 2, .3, ~, 6 present rules.

Impac t tou ghness test on para graphs “a” and “b” of present shape
lust be produced in accordance with COST by 6996—54 or technical

specifications, and for p. “c” — in the same specimen/samples at

operating temperat ure.

78. Testing mechanical properties of welded butt jo ints made of
sheet steel must be produced by tests of welded specimen/samples, cut
from control plates, welded simultaneously with manufacture of

controlled/inspected articles with application/gsa of the sa me
iiiti.l ma terials, met hod of welding and welding mode/coalitions. 
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79. For quality control of longitudinal seams, contro l pl ates

are tack/caught to cylindrical part in such a way that weld of

control plate would be continuation of longitudinal seam of article

to be welded.

For quality control of the transverse seams, the manufact ure of

control plates is prod uced with the necessary observance of the same

conditions of the weldings during which is welded the article.

Nechanical tests for quality control of the transverse seams are not

produced, if longitudinal and transverse seams were fu l f i l l ed by one

welder.

80. During manufacture of articles by automatic welding to each

article must be welded one control plate. During manual welding of

article by several welders, which fulfiU separate welds, by each

welder must be welded one control plate to each article.

81. Size/dimensions of control plates to be welded must be

selected so that of them it would be possible to cut out quantity of

specimen/sam ples according to COST 6996—5* for all forms of

mechanical tigts and metallographic examinations and so that of

remaining pert possibl. would be in the case of necessity to cut out 

--5—
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additionally doubled against that which was indicated belo w quantity

of samples for mechanical tests and for metallographic examina tion.

Page 22.

82. Form and size/dimensions of specimen/samples for mechanical

tests, and also their cut must correspond to GOST 6996—54, tests must

be pro duced:

a) for elongation on two samples according to GOS~ 6996—54,

diag . 17, 18 or 20;

b) for knee or flattening on two specimen/Samples according to

COST 6996—54, diag. 34, 36 and 38;

c) to impact toughness on three specimen/samples according to

COST 6996-54, diag. 7 and 10.

83. For quality control of welded joints ip tubular

cell/elements with butt welds simultaneously with welding of latter

are manufactured under the same production conditions control joints

from uhich are cut out specimen/samples for conduct ing mec hanical

tests.

_ _ _ _ _ _ _ _ _  ~~~~~~~~• 1 ~~~~~~~~~~~~~~~~~~~~~~~ _ _  
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a qua n t i ty  of control joints is determined into 1.Oo/o of the

total number of those who were welded by each welder of the one—type

joints of the tubes of this vessel, but it is not less tha n one joint

to each welder.

84. Tensile test of separate specimen/samples made of weld~~~
joints of tubular cell/element s can be replaced •longatio~~~~

”

whole joints with removed effort/force (COST 6996—514, diag . 21).

85. With impossibility to nanufacture flat/plane

specimen/samples made of welded joint of tubular cell/ele.ent is

permitted to produce testing specimen/samples, cut out f rom welded

control plates in appropriate positions.

86. All the control plates and the joints, from wh ich are

manufactured the specimen/samples for co*ducting the monit oring

tests, must be subjected to the same form s of heat trea tmen t,by wh ich

undergo the controlled/inspected veldments.

87. Quanti ty of control plates and control joints of tubes,

prov ided for by present rules for mechanical tests, can be decreased

in agreement with control of circle/wheel of Gosqortekhnadzor of USSR

or appropriate republic or departmental organ/control s of boiler

coatrel in follo~iing cases:

- • - 5--- - —-- . - — ..a5 - - •_ • - * - - - - - - - -
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a) during preparation cf batch production with application/use

one and the same initial materials and with strict observa nce of

technological discipline;

b) during specialization of welders ~n various weldin g works and

establ ish/installed to tests of uniformity of quality of output;

C) with system atic issue of welded production of high quality,

which is establish/installed by analysis of test results during

period of tine not less than 6 months.

Page 23.

88. Results of mechanical tests of welded specimen/samples must

satisf y the requirements COST , TU and Table 10 and 11 of p resent

rules:

---5—-- -——,~ -• -~~~~~~~~~~ - - - -~~ — - --— -.
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Table 10.

_ _ _ _  - 

-

. 

S 
_ _ _ _ _  

~~~~~~~~~~~~~~

- lI%Sci.. C O ICTII CBPI VX

co.A.m.I !i ‘!~ ~ I ~ .JIeKTpo-
__________________________________ ~~~ I o~~ cI~ f~~$

- •1~~ Il~~ ~~~ I- ~. .. ~~. I
• u Lo  av ~~~~~

___ 
o 

~~~ 
—

______ DMPJI flpo~HocTH, fCc/ MM He ~inice ~~iuiero npe~eJ~a flpO’1ROCTH
- ocHoDHoro MerVI J’a , ycTanoBJIeuHOrO

• no ~OCT uai~ TY )(JI~ 
j~viao4 N3pKH

CT~J~H

~~r6a urH6a . rp aA.~1) .yraepoAncTaR , ae3aDMcnMo
- J OT S — — 100 0 —

~6) No.nu6AeBoBa~ S ~. 20 MM • - 80 50 — — —

S >20 *u. . - 60 50 — — —

i1 zpoMoMOJIn6)~eHoBa R S <20 ~iui 50 30 — —

S >20 .iu~ 40 30 — — —

e) t~~18t19T S < 5  ~~~~~ 
. • -  — _. — 120

, -  “~~~S>5iu — — — 100
!*apiai B~T3KOCTh , ~2M/CM’:

). aw6~eNou* . 6 — — — —

) ZpowowoJnI6IeI~ouI 5 — — — —
$)1raepo~’.cts* — 6 — —

~) lX 18H9T — • — — —

Key: (1). ~echanical properties of welded jcints. (2). For low—alloy

steel. (3). For carbon steel. (4). For steel 1118H9T. (5). electric

welding. (6). torch welding. (7). 1. Ultimate strength, kgf/m.~. (8).

Jot lower than lower limit of the strengt h of the base metal ,

establish/installed according to COST or TU for this lark/bran d of

steel. (9). 2. Angle of knee, deg.: (10). a) carbonic, independent of

S. (11). b) molybdenum 54 20 mm . (12). C) is molybdenum from ) 20

• mm. (13). d). chrome—molybdenum S 4 20 mm. (14).., a) chrome—mol ybdenum

-5
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(Kh ,~wqr
S > 20 mm. (15). f) 4*4&H45 S ~< 5 m m. ( iSa) . S )  5 mm. (16). 3.

Impact toughness, kga,’cm5. (17). a) is mol ybdenum. (18). b) is

chrome—mol ybdenum. (19). c) is carbonic. (20). d) 4148*9-T-.---

Table 11.

I_
14 

- 

- — 

(3) UflTull• M.T.aa~
‘iIIUJSWSSCKIS CIOItTI. clapi UX C.,*XISUII 

~~~~ ~~~ ~~~~ 
-

1 - 
— 7I~1j s - . - - 

3 . 4

~1 ‘~ pe~e~i npoqiioc~~ 
TeuiiqecKRM ycJloBul&It

~~~~~ YrOA ur R6a : -

___
~I~ e’~~~~ p~~ TOJUUNH C <5 *a 160 160 120

~ rojnwuie >5 MM 140 140 tOO

Key: (1) . Jo on pores. (2) . Mechanical properties of welded joints.

(3). Jonfe rrous metals. (Is). Ultimate strength. (5). according to

technical specifications 1~~

FCOTIOTE I . Is allow/assumed the limit of the strength of the welded

joint lover than lover limit of the strength of base metal. In this

case the calculation of cell/ele me nt must be produced on u ltimate

strength not kigb.r than the limit of th. strength of weld ed joint.

UDFOOTROTE.
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(6). Bend angle. (7). with thickness ~< 5 mm. t~ ) L.I~+ L t I - i c kr ~.j ~ ~~~~~~~~~~~

During the ma n ufacture of vessels from the materials, not

Erovided for Tables 10 and 11, the in dices of the mechanical

properties of weld ed joints are establish/installed by TtJ.

Page 24.

The indices of the mechanical properties of welded Joints must

be defined as arithmet ic mean from the results, obtained d ur ing

testing of separate specimen/sam ples, and satisfy the norm s, given in

St. of 88 present rules. In this case, the indices of mechanical

properties are considered unsatisfactory, if at least one of the

specimen/samples it gave the results, dif fer ing from the

established/installed norms more than by lOo/o to the side of

reduction/descent, but for impact toughness by 2 kgm/cm2 it is lower

than these norms.

89. In the case of obtaining unsatisfactory results any of forms

of mechanical tests or metallographic investigations, is permitted

conducting repeated tests in specimen/samples, cut out from the same
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control plate or from weld of article.

90. Repeated tests are carried out only according to that of

forms of mechanica l tests or metallographic examinations which it

gave unsatisfactor y results. For conducting the repeated tests, is

accepted the doubled quantity of specimen/Samples against the norms ,

indicated in at. of 82 present rules.

91. In the case of obtaining unsatisfactory results and during

repeated tests welds are considered unsatisfactory.

In the case of obtaining the unsatisfactory results the flanging

test with obtaining simultaneously of positive results other foras of

mechanical testing and metallographic examination in agreement with

the control of the district of Gosgortekhnadzor of the USSR or with

the appropriate repub lic or departmental organ/controls of boiler

inspection ca~ be allow/assumed the digressions from the given above

norms on flanging test.

92. Quali ty 3f welded Joints, carried out with application/use

of fillet welds overlapping or in brands, must be checked by

OTP ~ [Quality Control Department) by met hod of visual inspection,

by dimensional control of welds and by local drilling.

_  -
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Netallographic examinations.

93. Netallographic investigations of welded speciien/samples,

cut out from control plates or f r om control joints of tubes, must be

produced for celllelements of vessels, working with temperature of

wall more than 4500 and independent of temperature of wall at

pressure it is more than 50 atm(gage). and also in the case of

manufacture of vessels made of alloy steel, receiving quenching in

air or inclined to formation, intercrystalline cracks, and in other

cases, if metallographic examination is provided for by technical

specifications.

94. Setallographic examinations have as a goal control of

physical continuity of welds, development/detection of cracks, pores,

gas inclusions, nonfusions, flux contaminations, and also setting

structural characteristic of metal in terms of basic zones (transfer,

thermal effect) .

Page 25.

95. lalding quality according to results of metallographic
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azaninations must satisfy following requirements:

with macrostudy

a) absence of cracks in weld metal or in beat—affected zone of

base metal;

b) absence of unwelded places betwee n layers of welds or between

weld metal an d edges of f i n ishing, with the exception of nonfusion,

provided for in p. “C” of present ar ticle;

C) the reveal/detect/exposed nonfusion radically of the weld of

articles, available to welding only on the one hand wi thou t

block/’backings or backing rings, d oes not exceed 15~/ø of wall

thickness, but it is not more than 3 mm wi th va il thickness of more

than 20 mm;

d) im porosity an d f l u x  contamina tions, coming out bey ond the

limits of norms; is allow/assumed the presence of the seen with the

naked eye pin—head blisters and flux contaminations in a quantity not

more than 5 pcs. by 1 cm tm of the cross—sectional area of weld in the

place of their greatest accumu latiop; the maxi m um linear size of

separate flaw/defect on the greatest exteqt must not excee d 1.5 mm,

and their sum must not be more than 3 mm.

~~~~~~~~ - — -~~~~~~~~~—- ~
_ _ _
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with the microexaminatjon

the absence of microcracks and structural components, which are

powerful to sharply lower plasticity and

ductility/toughness/viscosity of metal.

96. For conducting of metallographic examinations from each

control plate or joint of tubes, is cut out one specimen/sample for

macro— and microexaminations. The cut of speci m en/samples and the

contrpl of nacrostructure must be produced in accordance with GOST

32142—54 “welds welded. Methods of quality control”.

97. Metallographic examinations are produced in specimen/sample.

cut out across weld.

The controlled/inspected surface must include the section/cut of

weld with heat—affected zones and the adjacen t to it sections of base

metal.

98. In the case of obtaining unsatisfactory results of

meta l lographic examinatio n, is allow/assumed conducting L.peated

t sting in two spec imen/samples , cut out from the same con trol pla tes

—-- - -5
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or welded joint of article.

99. In the case of obtaining unsatisfactory results durin g

repeated metallographic examinations, welds are considernd

un sa tisfactory.

Radioscopy of welded joints.

100. Control by radioscopy of welded joints of vessels by

meth ods of radiography and gamma rad iography has as its

target/purpose determination of weldin g quality and is produced in

accordance with GOST 7512—55.

Page 26.

101. Length of z—rayed butt welds of vessels and their

cell/ilements is determined from Table 12.

The places of radioscopy are establish/installed by OTI of

manufacturing plant.

In the case of the absence of the combination of the parameters

~~-
‘:~~~~~~~~~~~~ ~~z~T : TT1 .~
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during the determination of the length of the x—rayed butt welds, it

is necessary to be guided by the greatest parameter.

102. Welds acknowledge unsatisfactory, if will be revea led

following flaw/defects:

1) cr acks;

2) nonfusions on section of the veld~

3) nonfusions in apex/vertex of weld in join ts, available to

welding only on the  one hand wi thou t  block,’backings , by depth are

more than l5o/o of thickness of base metal, if it does not exceed 20

mm, and more than 3 mm with thickness of more than 20 mm ;

4) the flux contaminations or gas inclusions of groups A and 13

COST 1512— 55 by size/dimension in the depth of weld are mo re than

lOo/o of wall thic kness with wal l thickness to 20 mm , and are also

more than 3 mm wit h wall thick ness more than 20 mm;

5) the flux contaminations, arrange/located by chain~ netvork or

the spu d line along weld, of the group 9 GOST 7512—55 at their total

leng th , wh ich exceeds 200 mm on I m of weld;



_ _ _ _ _

DOC = 7723J~b2 PAG E

6) gas pores, arrange/located in the form of solid riding—crops;

7) the accumulations of gas pores of group in GOS~ 75 12—55 in

the imdi’vidual sections of weld are more than S pcs. by 1 cm tm of the

area of weld.

103. If with radioscopy will be reveal/detected inadm issible

flaw/defec ts, then must be produced additional radioscopy of

defective joints for  extent/elongation, equal to ra dioscoped section

of this joint, predominantly in places, located near defective

section.

Jf with addit ional ra d ioscopy will be also reveal/detected the

inadmissible f law/ defects, then is x—rayed entire weld and the

doubtful sections of other welds.

104. Defective sections of butt weld, reveal/detect/exposed with

radioscopy by X—ray or gamma— rays, must be overcured and are newly

enligktened.

105. All welds are subject to marking, which makes it possible

to establish/install surname of welder, which fulfilled these welds.

1~~~
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Table 12.

(r~~~~ 1!’,, 2;I.N. npocP lNSaeNWI e?~-

~~~~~~~~~~~~~~ ~~~~~~~~~~~~ CT *UNN. rP.A. ~OUM * 
~~~~~~~~~~~~~~~~~~~

50 +400. ~T —70 25

so (‘)Oy+200 jo$400. IS
oy-40~~o —10

21o 16 (~ *o+20O. o T 0 A O 40 10

Key: (1). Permissi ble pressure, kg/cm3 (surplus). (2) . temperature  of

wall , deg. (3). Length of the v— rayed butt welds in percentages from

the common/general/total length of the butt welds. (44) . It is more

than. (5). It is more than .400, from —70 it is below. (6) . To. (7).

From .200 to •liOO, from —40 to —70-- (8). To .200, from 0 to —40.

Page 27.

Hydraulic test.

106. Hydraulic test of vessels and their cell/elements is

produced for target/purpose of testing their strength and density.

107. Hydraulic test and internal ins pection of vessel s, sent

_______________ :— -  —
-5 --

- -~~~~~~~
-
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from manufactur ing plants in assembled form (not requiring on the

spot of installation of welding or rations of cell/elements, worki ng

under pressure), aust be produced on manufacturing plants by

specially separated wor kers of OTK of plants.

108. Hy draulic test of cast, forged and welded vessels on

manufactur ing plant must be produced by following pressure:

coc y*s ~~~~~~~ ~~~~~~~ ~.. ..~~~

(U) Ix) 
-

Bce cocyAw , Kpose .nwng x ‘ Hi~*e S 1,5 P, HO HC ~et~ee
2 amu

(~~~
) To *e (i) 5 H •wwe - (~~I,2s P. NO NC MCN~~

Pu P+3aneu
(~ /IIflIe cOCy~~i HeUINcNMO oT AiBAe~ ‘1,5 P , MO NC MCHCC 3 amu

HM~

Key: (1). Designation of vessel. (2). operating pressure P,

a tm(g age). (3). Test pressure on manufacturing Flant. (4). All

vessel s, except those who were cast. (5). It is below. (6). 1. 5 P.

but are not less than 2 atm (gage). (7). The same. (8). and it is

above. (9). 1.25 P, but are not less than P . 3 atm (gage). (10). Cast

vessels. (11). Independent of pressure. (12). 1.5 P. but are not less

than 3 atm (gage).

The vessels, intended for wor k of wall arc more than 4000 in

te mperature , besides those who were cast, they undergo hydra ulic test
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on manufacturing plant by the pressure, which exceeds working not

less than 1.5 times. The value of test hydraulic pressure, which

exceeds 1.5 p. is establish/installed by planning organization.

The cast vessels, intended for work of wall are more than 4000

in temperature, they must undergo on manufacturing plant the

hydraulic test by the pressure, which exceeds working 2 times.

The vessels to which  there  are special Gosts , must test w ith the

pressure, indicated in these Gosts, an d f i ttin gs in accordance with

GOST 356—52.

The vessels, which are subject to the coating with enamel, must

undergo the hydraulic test by test pressure to the imposit ion of

enamel. Af ter the imposition of enamel, these vessels can undergo the

hydraulic test by the pressure, provided for by technical

specifications, but not less operating pressure.

Page 28.

~~~

‘ Tolerances during the manufacture of the basic cell/elements of

vessels.
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109. Shift of edges of longitudinal and circumferential seams of

cy lindrica l cell/elements of vessels, manufac tured from steel, is

allow/assm med

(~~~)

b — permissible shif t of edges, mm;

n — permissible shift of centerlines of butting walls into

portions of fine/thin wall thickness;

S1 is actual thickness of thick wall, mm ;

— actual thickness of fine/thin wall, mm;

m = (Sa/Si) - ratio of fine/thin wall thickness to thick wall ;

D, is outside diameter of tube. mm;

if (S~—S~)/2 > nS2, fine/thin wall m u t m t  be wi thin  the limits of

thick wall. Simultaneously with the observance of tolerances on the

shif t of edges by formula (1) must be maintained limiting

requ irements (Tabl e 13) .

— - . - - 5 -  -5 — - - -s —-..-- — - -~~__ _ _  _~_.~~~~ —--— —- --- ---- —-— — 
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110. For vessels f rom nonferrous metals, shif t of edges of

plates of identical thickness into longitudinal sea•s of shells with

thicksess of sheet to 3.5 mm must not e~~eed 0.5 mm, wi th thickness

of sheet from 3.5 to 7 mm , — 0 .1  m m, but with thickness of sheet, it

is more than 7 mm — 100/0 of thickness of sheet.

—- 1 
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Table 13.

., -

9au.uvu N OI p I N I~~ I?*A~~ IWS i-p160.suNa

~1~,, Ic.) 
—

~~~~(~
) -  

-

.

‘flpolOJIbHLae O6eqaihc H 0,1 • Jho6oe 3aMepeHKoe cMelueHHe
He ~ oJflKHO 6uTb Owiee 4 MM
iui~ cTaJleil $eppHTHOrO K nep-

- JIIlTHoro ic j iacca ii 2 ju~
cta~iel% aycTeHNTuOro KJIaCCN

in )~ 0,7
“7) - Ic)  S1 — S, < 5 /4N -

‘Ko~ibueBi.ie 0,25~~ ‘JIuo6oe oaNepeHHoe cNenleHHe
- He ~oJnIcHO 6bIm 6o~tee 6 MM

4J1H cTaJIeA $epptlTHOrO ii nep.
JIHTHOVO K.!Iacca H 3 NM 4JIN
cTaJle* aycTeHwTHOrO KJ~acca

in > 0,7
(‘i) - ( t o)  ,

flpoAoJlbawe H O6eqatlKH 113 0,1 ~VIVho6oe 3aMepeHHoe cMeIueHHe

~coj Ib~eBMe )~Byx cJloAHoIl craj ili iie AOJI*HO OLITb 6o,iee 3 MM

H He ~OJ~KHO 1I~~BL1W8Tb TOA-
ULHHI1 JTerHpyIOLIlerO C)~ONm > 0,7

~ 1 -2) 1)) i’ ,.,~ S1 — S. < 5 MM

‘ Ko~ uern.’e Tpy6bl ~u4aMeTpo M 0 , 15 ‘ Hapy~jcHoe cMeLueHne iie
6ojiee 108 MM ~oa*No 6wm 6oj,ee 0, IS

p (vs Tpydbl RN$MeTpOM 0,25 M.kIapy*Noe cNe~~eHIIe *OA*IlO
AO 108 MM 6bITb He 6OMe 0,15S N NC 6o-

BkJnoqHTe~ bnO ~ee 0,OISD.

Key;: (1). Welds. (2). Cell/elements. (3~’. Limiting requirements.

(4). Longitudinal. (5). Shells. (6). Any measured shift must not be

more than 4 mm for steels of ferrite and pearlitic class and 2 mm for

austenitic steels. (7) . Circular. (8) . Any measured shift must not be

more than 6 mm for steels of ferrite and pearlitic class and 3 .m for

austeoitic steels. (9). Longitudinal and circular. (10). Shells made

of two—ply steel. (11). Any measured shift must not be more than 3 mm

and must not exceed the thickness of the alloying layer. (12).

CircUlar . (13) . Tu bes whose diameter is are more than 108 mm . (114) .

I

L ____ 
- - - -  .~~~~~~~~~~~~~~~~~~ _~~~~~~~~~~~~
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0’
External shift must not be more. (15). Tubes up to 108 mm in diamete r

inclusively. (16). External shift must be not more 0.155 and not

more O . O I 5 J ~H S

FOOTHOTE with the larger difference in vail thicknesses it is

necessary to mak e the smooth taper of thick wall according to st. of

13 present rules. ENDFOOTNOTE.

Page 29.

During the mating of the plates of djssimilar thickness in the

longitudinal seams of shells, the output/y ield of the edge of more

light— gauge sheet beyon d limits thicker must not exceed:

a) with the thickness of the light—gauge sheet to 3.5 mm — 0.5

mm ; from 3.5 to 7 mm — 0.7 mm;

b) with the thickness of the light—gauge sheet more than 7 mm —

lOo/o of the thickness of the light—gau ge sheet.

During the matin g of the plates of dissimilar thickness in the

~~~~~ - ~TT?TT~ I2~E ‘ - - -~~~~~- -.-~~ - T I  
- . 
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transverse seams of shells, the output/yield of the edge of the

l ight—gauge sheet beyond the limits of thicker plate must not exceed:

a) with the thickness of the l ight-gauge sheet to 3.5 mm — 0.6

mm; from 3.5 to 7 mm — 1.5 mm;

b) with th e thickness of the light—gauge sheet more than 7 mm —

25o/o of the thick ness of the light—gauge sheet, but it is not more

than 5 mm .

During the ma ting of the plates of identical thickness into the

transverse seams of shells, the g rea test shif t of the edges of plates

mist not exceed 25o/o of thickness of sheet, but must not be more

tha n 5 mm.

111. Deviations as a result of any reasons for wall thicknesses

of shells and bottoms lust not derive/conclude them lower than

thicknesses, which require according to calculation. The wall

tkickaess of bottom of must be not lower than calculated the wall

thickness of the nonweakened shell.

4 112. Ovality of shells (differesce asoag lar ge and mi nor axis of

oval) must not be more than 1.Oo/o of D., but it is not more than 20

mm, bat of bot t oms — within limits of tolerance f  or diam.ter. The

- — — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - , - - -5 — 
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ovality of the vessels, manufactured from tubes, must not exceed

values, established/installed GOST by these tubes.

113. Shift of edges of cell/elements of identical thickness

during welding of bottoms from sever al part s is allow/assu med with~in

limits of lOo/o vail thicknesses, but it is not more than 4 mm; in

this case on bottoms made of t wo—ply steel, amoun t of shif t must not

exceed thickness of facing layer.

1114. Deviation of leg of fillet from size/dimension, indicated

in drawing, to the side of decrease is not allow/assumed.

Page 30.

IT. Fittings of vessels.

115. Vessels, to which are spread present rules, with the

except ion indicated in section I and II, m ust be equipped by

following fittings:

a) by lock ing organ/controls for disconnection/cutoff of vessel

from conduit/manifold., which supply into vessel, and whic h also

I

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  
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discharge from vessels vapor, gas or liquid; in the case ~f series

connection of several vessels installation of locking organ/controls

on conduit/manifolds between them it is not necessary;

b) by remover of located in vessel medium , or by device for

blast~ng and removal of condensate;

C) by the manometer, equipped with adjuster of the test pressure

gauge., the disconnection/cutoffs of manometer from vessel and joint

with atmosphere - the three— way cock (with the diameter of the flange

of 38 mm and with  a thickness of 6 mm) or device, it replacing ; the

extra—gone around cases manome ters in dependence from work conditions

and from the properties of medium, w hich is located in vessel, m ust

be supplied with siphons, with the oil dashpots or other devices,

whic h prevent manometers from the direct effect  of medium .

On the vessels, working under pressure above 25 atm(gage)  or

with the temperature of medium it is above 250°. and also with toxic

or dangerously explosive medium, instead of the three—way cock is

permitted the setting up of separate branch with locking

organ/control for th. connection of the second manometer. On the

v.s.els of discontinuous action in the presence of possibility to

test manometer with its remova l from vessel, and also on mobile

vessels the setting up of the three—way cock or devices, it

TTTT T~~ 1~ 
- : 
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replacing, is not necessary;

d) are not less than by one lever/crank or spring safety valve

with jacket or the cap/hood, which eliminates the possibility of an

arbitrary increase in the load of valve ; in the case of series

connection of several vessels in the absence of locking

organ~controls between them, is permitted the setting up of one

safety valve on entire group of the indicated vessels;

5) the vessels, warmed directly by flame or the gases with

temperature above 4500, in which there can be lowering the level of

liquid lover than lines of fire heating, must be supplied with liquid

level gaug e. vessel— capacitance/capacities for liquefied ga ses must

be supplied with liquid level gauge or with ancther device, wh ich

mak es it possible to check the maximum permissible filling ;

f) the vessels, working with toxic or dangerously explosi ve

medium, and evaporator/vaporizers with fire or gas heating must have

on the supplying line from pump or compressor the check valve, which

is automat ically closed by pressure from vessel.

116. Nanometers m ust be tested and lead—sealed by local

orga n/controls of committee of standards, measure s and mea suring

meters with Council of Niniaters of USSP.

- - - -5  — , - , - -- - -- ‘- -5
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Testi ng and sealing of manometers must be produced not thinne r

than one times per a n n u m , or each time after the manufactured repair.

Fu rthermore , by operational personnel must be produced testing

worki ng ma no meters by control or in absence of the latter , as

exception/elininat ion , by the checked working  manometer with in the

periods, establish/installed by the admin i$tration of enterprise, but

is not thinner than one times in six months with the recording of

these testings onto journal.

Page 31.

Nanometers are not allow/assumed to application/use in cases

when;

a) there is no seal;

b) is overdue the period of testing manometer;

C) the rifleman/gunner of manometer with his disconnection does

not return to fu lc rum pin or , in the case of the absence of tag, it

differs from the zero reading of the scale to the value, which

exceeds the half of the permissibl e error for this manometer;
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d) is broken glass.

117. Nanometer must be selected with such scale, in or der to at

operating pressure of his rifleman/gunner it woul d be located in

average third of scale.

118. To dial of manome ter, must be pLotted/applied red feature

through scale division, which corresponds to solved operat ing

pressure.

Instead of the red feature, applied to the dial of ma nome ter, it

is permitted to fasten outside ma nometer the metallic plate, painted

in red color and closely fitted to glass of manometer.
11

119. For vessels must be applied manometers or vacuum—manometers

of class of precision tO 2.5 in accordance with COST 2405— 52. For the

vessels, working under the pressur e of hydrogen it is above 2000 in

temperature, is permitted the application/use of hydrogen manometers

of th. class of precision 4.

120. Nanometer must be establish/installed so that its readings

would be distinctly visible, to service personnel, in this case its

‘
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dial must be located in vertical plane or with  slope/inclination

forward to 300 .

The manometers,  establish/i nstalled on height/al t i tude 3.5— 5 m

of the level of run board m ust be diameter not less than 200 mm.

The setting up of manometers at height/altitude above S m of the

level of ru m board is not permitted.

121. Each manometer must be veil i l lumina ted, shielded from

effect of radiant heat and fro. freezing.

9
on the line, which leads to manometer, it is forbidden to prod uce

connections for the selectii)n of medium.

122. Quanti ty of safet y valves, thei r size/dimensions and

throughput capacit y must  be selected so tha t  in vessel cou ld not be

formed pressure, exceeding working more than on 0.5 atm (gage) for

vessels with pressure to .3 atm(gage) inclusively, on 150/0 for

vessels with pressure from 3 to 60 atm(gage) and on lOo/o for vessels

with pressure more than 60 atm (gage).

The throughpu t capacity of valves must be confirmed by

cslc Lit iom.
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Under the operating pressure of vessel, one should understand

the maxi mum solved pressure .

Is allow/assumed the excess of pressure in vessel not more than

on 2 5o/o of worker in work of safe ty  valves, on the con dit ion that

this excess of pressure is provided for by project and it is

reflected in the log book of vessel.

Page 32.

12.3. During calcu lat ion of throughpu t capacity of safety valves

for gases and vapors, it is to use fol lowin g formula

G 220 FP kg/h.

where C — t h r o u g h p u t  capacity of valve , kg/h , is selected taking into

account maximally possible for mation in vessel or entr ance in it of

gases or vapors from feeding sourc e in the absei ce of

expenditure/consum ption from vessel;

r is working section/cut of valve, cm’, determined for valves:

-L 
_ _ _ _ _ _ _ _ _ _ _ _  
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a) fu l l—li f t  with h ) 1/Is d by formula F 0.785 d’;

b) n o n fu l l— l i f t  wit h h .~ 1/20 d by formula F = 2.22 dli ;

d is a bore of saddle, cm;

h — valve l i f t, cm ;

P — a bsol u te pressure, kg/cma;

T — the absol ute tem perature of vapo rs or gases;

N — the molecular weight of the passing through the valve vapors

or gases.

124. Safety valves are establish/installed directly on vessel

and must be protected from blockage or bringing into idleness content

of vessel. If on the kind of the constructions of vessel or accord ing

to the conditions of production this setting up is impract icable,

safet y valves must be establish/installed in immediate proximity of

vessel to pipe or on special extension .
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125. Between vessel and safety valve must not be of locking

organ/control. Is permitted the setting u p  of the switchin g tap/crane

or three—way switching va lve/gate between protecting devices and the

stationary vessels, intended for work under the pressure of toxic,

combustible either dangerously explosive gass, under the man datory

condition that the switching tap/crane or three—way the switching

valve/gate is installed on the branch, which connects vessel with two

protecting devices , and that in any posit~ on of cock plug or shaft of

valve/gate with vessel they will be connected bot h or one of the two

protecting devices.

in this case each of the protecting devices must have throughput

ca pac it y in accordance with  presen t rules’.

126. Each safety valve for the purpose of testing its soundness

l~y blasting •ust be equipped by device for forced opening of the

valve during operation of vessel.

Page 33.

127. When on kind of product ion either as a result of action of

contest in vessel safety valve cannot reliably work , instead of it it

is necessary vessel to supply with safety plate, which is broken up

with pressure increase in vessel not more than on 250/0 of solved

-- -—-5 - -. -5 - -- --5 -— ---— -5— - 5 — —  --— --5— -- - - -5- —~~~~~~ . -~~~~~~ - ----- -4
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operating pressure, or this plate to establish/install before safety

valve for prevention of action of medium on valve.. Construction and

the size/dimensions of plate must be such so that after its brea ka ge

it would be eli minated the possibility of a f urther pressure increase

in vessel.

On the branch connection between the safet y valve and the -5

confront ing it safety plate, must be establish/installed the branch

-5 with cock for the checking of working order of plate.

All safet y plates must have t rade mark with the indication of

the pressure, whic h d isrupts of pla te, or special code. Is

allow/assumed instead of mark the plotting of the reguirel data by

color/paint.

128. If design pressure of vessel is equal or more than pressure

of feeding source and if in vessel is excluded possibility of

pressure increase from chem ical reaction or heating, th en setting up

on it of safety valve and manometer is not necessar y under condition

of their presence on source of pressure.

129. Vessel, working under pressure smaller than pressure of his

feeding source, it lust have on supply line automatic reduced device

with manometer and safet y valve , establis b,#instelled on side of

L - ____________
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smaller pressure, moreover safety valve lust satisfy requi rements

Articles 122 and 124 present rules. Locking organ/control must be

located on the conduit/manifol d between the vessel and th. reduced

device.

For the group of the vessels, workin g at just one pressure,

sufficient one reduced device with the manometer and the safety

valve, establish/installed on common/general/total main line to the -5

first branch. In these cases the setting up of safet y valves on

vessels themselves is not necessary, if in vessels is excl uded the

possibility of a pressure increase from chemical reaction or heating.

In ca ses when the automat ic  reduced device as a resul t of the

physical properties of medium cannot reliably work, is allow/assumed

the replacement of automatic reduction by th e setting up of the

manual reduced valve/gate, two safety valves and manometer on

low— pressure end. The throughput  capacity of each safety valve must

satisfy the requirements St. for 123 present rules.

130. When into vessel are introduced or in it can be formed

fire- explosion hazardous or poison gases, it is necessary to reliably

prevent possibi l i ty of incidence/impingement of such gases or vapors

into working location by means of branch/removal outside of tubes

from safet y valves or explosive plates.

-5 - - ----5 - —- - -  ~~~—- - - - - 5  
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Page 314~

131. On each vessel must be device (valve/gate, tap/crane) for

control of absence of pressure in vessel before its openin g. When

th ere is presen t on the vessel fittings , which makes it possible to

test the absence of pressure in vessel, the setting up of the

indicated device is not necessary.

The vessels, equipped bayonet and similar type as gates, must

have the protecting devices, which eliminate the possibility of

discovery/opening the cap/cover of vessel in the presence in it of

pressure.

V. Require ments for  the setting up of vessels.

132. Setting up of vessel lust provide access to all parts, —

possibility of inspection, repair and purification/cleamin g both from

internal and from face.

133. setting up of vessel—capacitance/capacities with their

- —_-5~~~- 5 - 5i~~~~~~~~~~~~ -5 - 5 - 5~~~~~ -5 ~~~~~~~~ 1~ _ _ _ _ _ _ _ _
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sinking into soil is permitted under condition of protection of their

walls from corrosion by proper anticorrosive coating and provision

for access to reinforcement.

134. For convenience in maintenance, inspection and repair of

vessels, must be arranged a rea/sites and staircases. The indicated

devices mu st not disturb strength and stability of vessel, but their

welding to vessel must be carried out on project in accordance with

the requirements for present rules.

135. setting up of vessels must eliminate possibility of their

tilting/reversa ls.

136. External surface of vessels, manufactured from steel, must

be protected from corrosion.

137. For each vessel af ter  its setting up and recordings, must

be plotted/applied by color/paint on visi b le place or on special

tablet by size not less than 200 I 150 mm following data:

a) registration number ;

b) solved pressure;

- - -5 —- 5 - - — - - 5 - - — -- -- -5---—-- 
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C) date (mont h and year) of following internal inspection and

hydraslic test.

VI. Recording.

138. Vessels, which are subject to action of present rules, must

be before launching/star t ing  into work recorded in organ/c ontrols of

Gosgortekh nadzor of USSR or in republican and departmental

organ/controls of boiler inspection on affiliation/accessory. This

requirement is not spread to the vessels, indicated in St. of 139

present rules.

Page 35.

139. Recordings in organ/controls of Gosgottekhnadzor of USSR or

appropriate republic and departmental organ/controls of boiler

inspection are not subject:

a) vessels, stationary or movable, workers under pressure to 16
1’ 1

ata(gage) of walls up to 200° in temperature, whose product of

capacitance/capacity in liters by pressure in the atmosphe re

(surplus) does not exceed 500.

-1
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During the calculation/enumeration of the product of

capacitance/capacity and pressure for the vessels, which consist of

the separate housings, connected among themselves tubes in are not

more than 100 mm bore, each housing must be considered as separate

vessel;

b) fractionat ing columns for air , or the apparatuses,

direct—connected with them, somehow the heat exchangers of separating

apparatuses (column), boiler—condensers, evaporative vesse ls;

C) the vessels of cooling installations by cold o u t p u t  to 30 000

kcal/h, with the exception carbonic—acid are subject to record ing in

the organ/controls of supervision;

d) the vessels, which are the integral part of pipelines for the

vapor and the hot water, which are not subject recordings in the

organ/controls of supervision;

I) the reservoirs of ajt electrical switches;

f) bottles for transportation and storage of the compressed,

liguified and dissolved gases and flanks for the transportation of
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liquefied gases, indicated in paragraphs NbN and WcN of St. of I

present rules;

g) air receiv ers of the autobrakes o,f cargo and passenger

railroad cars, gasoline locomotives, diesel locomotives, e lect ric

locomoti ves, or the  reservoirs of the pneumatic  equipment of the

self—discharging cars, of the railway cranes, automobiles and other

conveying devices;

h) generators (reactors) for obtaining hydrogen of the

hydroqra ph ic and weather  service;

j .) the vessels, connected in the closed $ystei of the yield of

petro leum (spurt and measur ing ladders , gas separators , etc .) .

1*0. Recording the vessels, which are non—removable part  of the

conduit/manifolds for the vapor and the hot water, which are subject

recordin~~ in the organ/controls of super vision, must be produced

together with recording of these conduit/manifolds; in this case the

log book of the indicated vessels they lust be applied to

docu me ntat ion on conduit/ma nifold.

1*1. By owner of vessels to whic h in accordance wi th  st. of 25

present rules of compilation of log books it is not required, must be

-5 - -
~~~~~~~~~-.- - -
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brought book of account and examinations of these vessels. The book

must be st ored in person, carrying out supervision after vessels.

1*2. Recording vessel is produced on the basis of notification

in writing of administration of enterprise — owner of vessel.

-- ~~~~~~~~~~~~~~~~~~~ _ _
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Page 36.

for recording it must be represented:

a) the log book of the  vessel of the established/installed form
1;

FOOTNO TE ~~. The technical specificat ions and records on the  vessels,

supplied due to bou ndary/ interface the y must  incl ude:

1) the data on the qualit y of the metal frca which a re  made the

cell/elements of vessel, with the indication of the mechanical

properties and the chemical composition;

2. the stress analysis of vessel;

3) the drawin g of vessel;

4) the data on welding quality. !IDFOCTNOTE.

~~~~~~~~ t:fl ~~ ~~~~~~~~~~~~
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b) the event/report, whi ch certifies, th at the installation and

the setting up of vessel are prod uced in accordance with present

rules and that the vessel and all its c€ll/elements are found in

working order;

c) the connection of vessel with the indication of the source of

pressure and parameters of its working medium.

Documen ts, enumer ated in para graphs by “b” and ~cW of present

article, must be signed by the technical administration of

enterprise.

1*3. Answer/response to statement about recording of vessel must

be given to recording organ/controls of supervision to owner of

vessel within period not later than 10 days from day of obtaining

statement. In failure in recording to the owner of vessel must be

inter~.ocked about this in written form with the indication of the

reasons for failure and with references to the appropriate articles

of rules.

144$. With compliance of documentation of vessel to requirements

- . - _ _
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for present rules r ecording organ/control places in log book of

vessel die/staip about registration and ret ur ns log book with all

attack ed to it docu.ents to owner of vessel.

Durin g the traasaission of vessel to another owner the vessel is

subject to registration in routine before launching/starting into

operation on new place.

1145. Pot recording of vessels, which do not have technical

docusentation of eanufacturing plant, by owner Cf vessel eust be

coaprised log book of established/installed fore, in this case

in stead of certificate about quality of eanufacture of vessel, owner

coiprises k it fastens by his signature and press/printing evidence

about fitness/suitability of vessel for work with provided for

paraleters (pressure, teiperature) and working •ediua.

Indicated cer t ificate is coeposed by owner for the vessels,

intended for work under pressure to 16 ata (gage) and of wall up to

2000 in teaperatur e, on the basis of thq results:

a) the perforied by it verifying stress analysis (li.it of the

strength of aetal for elongation in this case cost be accepted not

above 36 kgf/Ia Z for steel vessels and not above 12 kgf/a.’ for cast

iron tassels or in accordance with the •anufactured investigations);

_ _ _ _ _ _ _ _  ~~~~~~~~~~ _ _ _  _ _
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b) of the radioscopy of welds into size/di.ension 10 0/0 fro m

the length of all but t welds; when there are present on tke vessel

specifications, hammered out by marking by manufacturing plant, on

agreement with the local organ/controls of supervision the control by

radioscopy can be replaced by the metallographic examination or by

initial drilling of welds;

C) internal inspection and hydraulic test.

Page 37.

Por vessels with the higher parameters of mediu., further more,

must be produced according to agreement with the local organ/controls

of Gosgortekhnadzor of the USSR, the republic and departmental

organ/controls of boiler inspection the necessary investigations and

the tests on the basis of which are accepted the allowable stresses

for a metal and is establish/installed its confor.ity to the assigned

param eters .

The radioscopy of welds must be produced at the length , provided

for by st. of 102 present rul•s.

- - - -  — —---- — —  
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When, in the owner, corresponding specialists’s is absent,

vessel the evidence must be comprised specialized organizaUon.

Resolution for the launching/starting of vessels into work.

146. Resolution for launching/starting into work of vessels,

which are subject recordings in organ/ccntrols of supervision, is

issued by engineer—controller/inspector (inspector) after recording

of these vessels and their technical examination.

1147. Resolution for launching/starting intc w ork of vessels,

iqdicated in st. of 139 present rules, is overhun g by persons,

separated by administration of enterprise for realization of control

of Vessels.

Resolution for launching/starting into the work of these vessels

is overhung on the basis of the results of their technical

examination.

18. R.sol~tio~ for launching/starting of Vessel into work vith

indication of p .riod of following examination must be record/written

into log book of vessel.
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Resolution for launching/st arting into the work of the vessels

to which the compilation of log books is not required, he is

record/written int o the book of account and examination.

VII. Technical examination.

11e9. Each vessel, to which is spread action of present rules,

must under go technical examinations (internal inspections and

hydraulic tests) before launching/starting into work, periodically in

process of operation and before the appointed time after repair (see

st. of 152 present rules).

With the impossibility (on the design features of vessel) of

conducting the internal inspection, the latter is replaced by

hydraulic test and inspection in availatle places.

150. Technical examination of vessel before its

launching/starting into work has as a goal. to establish that v•ssfl,

connection of its, organization of maint nancs and technical

specificat ions an d records correspoad to present rules.

- -
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Page 38.

Internal inspection and the hydraul ic  test of the new ly

adjustable vessels, which have adapter/attach ments or the complex

interi~al devices which difficult to remove before internil inspection

or which prevent the filling of vessel with water, is permitted not

to produce , if vessels underwent technical examination on

manufact ur ing plant and were not obtained damages during

transportation in site of installation and if the installa tion of

these vessels was produced without the application/use of welding or

the rations of the cell/elements, working under pressure.

151. Vessels mus t undergo periodic technical examinat ions:

a) to internal  inspect ion, conducted are not thinner than

through each three years. By this inspection are reveal/detected the

state of the in ternal  and external sur f aces of vessel and the effect

of medium on the walls of vessel;

b) to hydraulic test, conducted are not thinner than through

each p1 6 year., with preliminary internal inspection.

- I  
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Spar. air receivers of the autobrake~ of railroad rolling stock,

with the exception of spare air receivers of steam locomotives, and

also air receivers of the pneumatic equipment of the self— discharging

cars m ust undergo hydraulic test and inspection in available places

with each major and medium overhaul of the rolling stock on which

they are establish/installed, but is not thinner than through each of

live years.

152. Vessels m ust undergo extraordinary (premature) ezasinations

(internal inspection and hydraulic test) in following cases:

a) after reconstruction or repair with setting of patch/wages

either cover plates, correction of bulges~ replacement of separate

plates, and also application/use of welding or rations of loose parts

of vessel, workers under pressure;

b) if vessel before launching/starting into work is located in

idleness of more than one year, with the exception of cases of

storage conservation with which examination of vessels is compulsory

before lau nching/starting with storage more than three years;

C) if vessel dismantled and establish/installed on new pl ace;

d) before the imposition on the walls of the vessel of
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protective coating, if the same is produced by enterprise — the owner

of vessel;

e) if due to the state of vessel this examinat ion it proves to

be that necessary at the discretion of a

engineer—c cntroll.r/inspector (inspector) or of the face.

heavy-dut y/critical for the safe action of vessel, with the

representation of substantiation.

Page 39.

153. Engineer—controller/inspector of Gosgortekhnadzor USSR or

iqspector of corresponding republic or departmental organ/control of

boiler inspection must prod uce following technical examinations of

vessels, registered in organ/controls of supervision:

a) examinat ion of newly adjustable vessels, if these vessels do

not undergo examination on manufac tu r ing  plant or if their

installation is produced with application/use of welding, rations,

rolliags of cell/elements, working under pressure;

b) period ic examination of vessels, working;

C) extraordinary (pr emature ) examinations of vessels in cases,-
i

1~ 
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indicated in st. of 152 present rules.

154. Enterprises — owners of vessels mu st produce:

a) internal inspection and hydraulic testiflg of newly adjustable

vessels, which are subject to action of present rules, with the

exception of indicated in p. “a~ St. 153 whose primary examinatio~
prod uces engineer-c ont roller/inspector (inspector) ;

b) the internal inspection of all vessels (recorded and not

recorded in the organ/controls of supervision) — is not thinner than

through each of 12 months with repair or opening of vessel, connected

with removal from it of working medium , with the exception of the

vessels, working with the medium, not corrosives of metal, which m ust

undergo internal inspection by enterprise not thinner than through

every two years.

The vessels, which have the complex internal removable devices

which it is to remove with internal inspections (column of the

synthesis of am mon ia, the reactors of catalytic cracking and

production of artificial liquid propellant etc.), according to

agree ment with the local Organ/controls of snpervision is permitted

to subject to inspection within the petiod ., establish /installed by

production comman d , but is not thinner than through every two years;

-- -——V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-.--—~~~~~~~~~~ - - ~~~-~~~~~~~~~~~~ - . ,— — —  — — -- - - -— ~~~~~ - -~~~~~~~ - .-——
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C) hydraulic test with the preliminary internal inspection of

the vessels, indicated in st. 139 present rules, it is not thin ner

than through each of 6 years. Hydraulic testing of vessels , not

available to internal inspection, must be produced not thinner than

through each three years.

Conducting technical examination must be entrusted with order on

enterprise (institution) for the representative of technical

administration, who realize/accomplishes a supervision aft er vessels,

and must be produced in the presence of the face, heavy—duty/critical

for their working order and safe action.

The internal inspection of the vessels, recorded in the

organ/controls of supervision, Just be produced in accorda nce with

the graph, affirmed by the administration of enterprise. The results

of then. inspections must take sha pe by event/reports.

Page 140.

155. Vessels, working with dangerous for people’s hea lt h gases

or liquids , must undergo by administration of enterprise — owner of

vessel lea kage test ; this test ing is carr ied out, in accorda nce with

I 
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production command , air or another inert gas by pressure, eq ua l to

operating pressure of vessel.

156. Day of conducting internal inspection and hydraulic test of

vessels is establish/installed by adainistraticu of enterprise,

moreover vessel must be produced to examination not later than

period, indicated in its log book. The administration of enterprise

not later than for 10 days is due to prevent/warn a

engineer—controller/inspector (inspector) about the readiness of

vessel for examination.

157. Prolongation of periods of periodic technical examinations,

prov ided for St. 151 present ru les, can be produced in each

individual case by local organ/contrcls of Gosgortekhnadzor of USSR

or by appropriate republic or departmenta l organ/controls of boiler

inspection.

158. In the case of engineer—controller/inspector’s failure to

appear (inspector for examination of recorded vessel, administration

of enterpr ise it is allowed right under its responsibility to

manufacture this certification by board of enterprise, designated by

order.

The result s that which was manufactured and the perio d of

—J
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following examination will be brought in into the log book of vessel

over the signature of the participating in board persons, but the

copy of this recordin g heads for the local organ/control of

supervision not later than ~ days after examination.

Allowed by board into work vessel is subject to the exami nation

by a engineer—controller/inspector (inspector) no later than

following period of the examination, establ.Lshjinstalled by this

board in accordance with the requirements for present rules.

159. Prior to internal inspection and hydraulic test, vessel

mu st be st opp ed, cooled , f r eed from its filling working medium , is

opened by plug/silencers from all conduit/manifolds, which connect

vessel with source of pressure or with other vessels, it is

decontaminated to metal. Refractory lining, isolation/insu lation or

cther forms of the surface protection of vessel must be partially or

completely removed , if there are sign/criteria, which indi cate

possibly the emergences of flaw/defects in the metal of vessel under

the protective coating: the leakage/looseness of refractory lining,

tulge of gumming, the traces of the soaking of isolation/insulation,

etc. During hydrawlic tests the vessels, sunk into soil, m ust be

free/released from soil f  or the ipspection of external sur face or

undergo investigation for determining thickness of wall wi th the aid

of th e appropriat , instruments.

~
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Whe n , in the vessels, electrical beating or drive are present,

the latter must be opened.

Page 41.

Prior to the hydraulic test the entire apparat us must be

thoroughly decontaminated , tap/cranes and valves ground/wiped, but

ca p/covers , hatches , etc. are t igh t ly  placed so that throu gh them

vii]. not be the leaks .

160. In wo rk w i t h i n  vessel ( internal  inspection, repa ir ,

cleaning etc.) must be applied safe light sources, for exa mple

mo vable electric lamps w i th  stress are not more than 12 V, while with

dangerously explosive med ia — explos ion—pro of light in g f ix ture s in

accordance with com m and on safet y engineering of enterprise.

With the inspection of the internal surfaces of vessel, the use

of the kerosene and other tubes with inflammable material is not

permitted.

162. vessels more than 2 . in height before internal inspection

must be equipped w ith devices, which ensure safe access to inspection
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of all parts of vessel.

163. With internal inspections of vessels, must be directed

attention to following possible flaw/defects:

a) on internal and external surfaces of vessel — crac k, strains,

corrosion of walls, especially in places of flangings and cutouts,

bu lge, bul ges, predominantly of vessels with jackets, and also of ,

vessels with fire or electrical heating; gas inclusion in cast

vessels;

b) in welds — welding defects, crack , strains, fumigations.  In

the riveted seams — the crack between rivets, the breaks of heads,

the traces of passages, strains in the edges of the riveted plates,

the  corrosive dama ges of riveted welds (clearances under the edges of

the riveted plates and under rivet beads) • especially of the vessels,

working with acids and alka lies;

C) in vessels with the shielded surfaces — the destruction of

refractory lining , including of the leakage/looseness of layers of

l ining sla ts ; bulge , cracks in the rubberized, lead or other coating,

splittings of enamel , crack and bulge in the inserts of metal.

flaw/defects in the metal of the walls ef vessel in the places of the

damage of protective coating.
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164. With internal  inspections of vessels, riveted seams are

selectively tapped by hammer by weight, depending on wall thickness,

from 0.5 to 1.5 kg.

V 

The walls of vessel in the presence of the revealfdetect/expqsed

with inspection flaw/detects in prot ective coating must be

decontaminated to metal in these places; d uring the detection of

defects of metal and their propagation under protective coating, the

latter must be partially or completely removed for the detection of

a ll, flaw/defects.

Page 42.

165. Hydraulic test of welded, cast, forged and riveted vessels

by periodic examination must be prod uced by following test pressure:
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fey : ,(1). Designation of vessel. (2). Operating pressure P,

atm(gage). (3). Test pressure during periodic tests. (SI ) . All

vessels, except cast. (5). It is below. (6). but it is not less than

(k~atm(gage). (7). The sane. (8). and it is above. (9). Cast vessels.

(10). Independent of pressure. (11). Enaselled vessels. (12) . The

same. (13). By the pressure, indicated in log book, but it is not

less than working.

Th e vessels to  which there are special Gosts, test with the

pressure, indicated in these Gosts.

Dnder test pressure the vessel must be located during S miii,

after which the pressure is decreased to the worker with whom are

overhauled of vessel and the tapping of welds by hamm er by weight ,

depending on wall thickness, f rom 0.5 to 1.5 kg. Lift of pressure to

a test and reduction/descent in it to working must to be produced

graduall y. Th e pressure , equal to worker j s supported a lways ,

necessar y for the inspection of vessel.

166. When conduct in g hydraulic test is impossible (high stresses

from weight of water in foundation, in floors or in vessel itself,

difficulty of drainage, presence wi th in  vessel of refractory lining,

wh ich prevents filling of v essel with water ) , is permitted to replace

hydra ulic testing pneumatic (by air or any inert gas) to the same

- - -_~~~~ ‘V---— ‘V ~~~~~~~~~~~~~~~~~~~~~~~~ ::1_ 
-~~ :11 .i _ _ _ _ _ _  
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test pressure as with hydrotest. This type of testing is

allow/assumed only under the condition cf the positive results of

careful internal inspection, testing the strength of vessel by

calculation.

167. During pneumatic testing are accepted precautionary

measures: valve/gate on filler pipeline from scurce of pressure and

ma nometers are der ive/concluded beyond limits of location in which is

located tested vessel, and people on time of vessel testin g by test

press*re are remov ed into safe places.

Under test pressure the vessel must be located during S miii,

after wh ich the pressure gradually is decreased to the wor ker with

whom is overhauled of vessel with testing of the density of its welds

and detach able joints a soap solution or iii another manner. The

tapping of vessel under pressure with poeuaatic tests is forbidden.

Page 443.

168. vessel acknowledges that which was maintained testing, if:

a) in vessel will not render/ show sign/criteria of brea ka ge ;

b) is not noted leaks, but with pneu.atic tests — passage of

~~~~~~~~~~~~~~~~ ‘V ’V~~~~~~~~~~ V~~~~~~~~~~V V’VV ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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gas. The passage through the leakage/loosenesses of reinforcement,

and also the yield of the water through the riveted seams in the form

of dust or drops of “drops” leak they are not considered ;

C) is not noted residual deformations after tests.

During the appearance of drops, sweating either passage of gas

in welds or walled vessel acknowledges failed.

-169. If with examination of vessel it seems that it is found in

emergency state or has serious flaw/defects, calling doubt of its

strength, then work of this vessel must be forbidden.

170. If with technical examination of vessel appears doubt of

strqngth of vessel with that whic)i was solved to it pressure, then to

person, who produced examination, is allowed right to lower operating

pressure. Decompression must be justified by the detailed recording

in the log book of vessel.

with development/detection in the vessel of shortcomings with

which all the same is poss ible its time/temporary work, person, who

carried out examination, can solve work of this vessel wit h

shortening in the period of following technical examination.
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When a engineer—controller/inspector (inspector) is impeded in

the determination of the reasons for the reveal/detect/exposed

flaw/defects in vessel, to him is presented the right to propo se to

adataistratioa of enterprise to obtain corresponding specialists’s

conclusion on the state of vessel and possibility of his f urther

work .

171. By those, who carried out examinations of vessels, m ust be

produced record ing in log books of vessels with indication of results

of examination and periods of following examinations.

The recording of the results of the examination of the vessels

to which is not required the compi lations of log books, is produced

in the boo k of account and examinations of these vessels.

172. Vessels whose action of medium can cause change in chemical

composition and mechanical properties of metal to the side of

deter~ioration, and also vessels with strongly corrosive environment

or with temperature of wall are above 4750, they must undergo

addit~ onal examinations, conducted by operating personnel of

en terprises in accordance with command, developed by enterprise. The

results of additional exasinatjons, tests and unvesUgations m ust be

brought in into the special journal of enterprise over the signature

of those, who produced these examinations, tests and investigations..

_ _ _ _‘V- - V  - V
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Journa l must be l3cated in the face, heavy—duty/critica l for the safe

action of vessel.

Page 4444.

VI II. Content and the maintenance of vessels.

173. Administ r ation of enterprise (institution) is due to

conta~Ln vessels in accordance with requirements for present rules,

prov iding safet y of maintenance and reliability of operation of

vessels.

The face, heavy—duty/critical for the safe action of vessel,

must be designated order on enterprise (institution) from the

operating personnel of enterprise.

174$. Naintena nce of vessels can be charged to persons , who

achieved 18- summer age, passed production instruction, testing

V kiowledge in qualification board, organized by enterprise, and

instruction for safe maintenance of vessels.

175. Administration of en terprise must devel op commands on safe
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servicing of vessels and hang out them on visible place, and also

gi ve out to each organizat ion man corresponding command to hands.

176. Periodic inspection of knowledge of personnel on

maintenance of vessels must be produced by face, heavy—dut y/critical

for safe act ion of vessels, it is not thianer than through each of 12

months. The results of testing must be brough t in into special

journal with marks about the date of testing and the evaluation of

the knowledge of each of the checked persons of the service personnel

over the signatur .  of per son, who produced testing.

Administration of the enterprise (shop) must not allow/assume to

the maintena nce of th. vessels of those, who do not possess the

knowledge, necessa r y  for the sate oper ation of these vesse ls.

177. Is forbidden during action of vessel conducting repair work

of thLs vessel or work , connected with l iquidation of disorder of

joints of its separate cell/elements, which are located under

pressure.

178. Testing soundness of action of safety valves, manometers

and another reinforcement of vessel must be produced by s.rvice

persounel in accordance with command on safe servicing of vessels.
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179. By administration of enterprise (shop) must be accepted

necessary measures to cessation of work of vessel in following cases:

a) if pressure in vessel is built up that above solved, in spite

of observance of all requirements, indicated iii maintenanc e

instructions;

b) with malfunction of safety valves;

c) if in basic cell/elements of vessel they will be

reveal/detected crack, bulges, considerable thinning of wall,

passages or sweating in welds, leak in riveting and bolted joints.

breakage of packing;

d) in the case of emer gence of fire, which directly t hreatens

vessea, which is located under pressure;

Page 445.

e) with the malfunction of monometer and impossibility to

determine pressure according to other instruments;

f) during a decrease in liquid level lower than permissible in

vessels with fire heating;
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g) with malfunction or with an incomplete quantity of fasteners

of cap/covers and hatches;

h) in other cases, provided for by command on the safe

maintenance of vessels.

Ix. nonitorung of the observance of rules during the operation of

vessels.

180. Nonitorung of observance of bciler code with ope ration of

vessels is realize/accomplished by local organ/controls of

Gosgortekhnadzor of USSR and by corresponding republic and

departmental organ/controls of boiler inspect ion by means of periodic

examination/inspections of enterprises.

Examination/inspection it has as a goal to establish that

vessels to be contained in accordance with present rules.

181. Upon examinat ion/inspection engineer—controller~ inspector

(inspector) is ch.cked:

- 
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a) execution of engineer—controller/inspector’s

preceding/previous instructions (inspector);

b) presence and soundness required by rules of reinforcement and

state of vessels - by means of their direct inspection;

C) content and servicing of vessels, state of t ra in ing  of

service personnel, and also knowledge of personnel on work area;

d) presence on work areas of maintenance instructions of

vessels;

•) opportuneness of conducting by administration of enterprise

of technical examinations of vessels and elimination of

re veal/detect/exposed wit h examination flaw/defects,  testing is

prod uced on the event/reports, comprised in accordance wit h St. of

1544 present rules, and also on the recordings in log books and in the

books of account and examinations of the vessels, which are not

subject to recording in the organ/controls of boiler inspection.

182. Periods of conducting examination/inspections of

en terprises or their shops (sections) are establish/installed by

- r  — s
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local organ/controls of Gosgortekhnadzor of USSR, by repub lic and

departmental organ/controls of boiler inspectio~ so that each vessel,

registered in orga n/controls of boiler inspection, it woul d be

en veloped by examination/ inspection not th inner  than in 12 months.

The content of the vessels, which are not subject rec ordings in

the organ/controls of boiler inspection, is checked in selective 
V

ocder,

The in spection of vessels is produce d duriog operation of these

vessels.

Page 446.

183. Work of vessel must be forbidden, if elapses period of next

examination or were revealed flaw/defects, threatening its reliable

and safe work, about which must be produced recording in log book of

vessel with indication of reas on for prohibition.

184. with development/detection amon g service personnel of

persons, pasts production instruction of with respect occupied by

them function or possessing unsatisfactory knowledge,

engineer—c catrolle r/inspector (inspectot) must requir. their removal
V 

~V from work.
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185. Examinat ion/inSpection must be produced in the presence of

re presentative of technical administrat ion and face,

heav y—duty/ critica l for working order and safe action of vessels. The

results of the examination/inspection of each vessel must be recorded

into its log book.

Besides this, is comprised in two copies the

common/general/total event/report of the examination/inspection of

ob ject of boiler inspection in this enterprise with the indica tion of

a quantity of examined objects, reveal/detect/exposed flaw/defects on

each object individuall y, and also instructions on the elimination of

flaw/defects.

One Copy of event/report is transferred to director or to chief

of enterpr ise, and by another it is stored in the local organ/control

of boiler inspection.

I. Addit ional requirements for cisterns and flanks for the

tr ansportation of liquefied gases.

_
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186. Cisterns and f lan ks can be manufac tured  velded and

seamless.

During the manufacture of the housings of cisterns and

buoy/barrels from nonferrous metals, besides welding, is

allow/assumed the application/use of a riveting and riveting w ith

soldering through. The joint of branches for a reinforceme nt and

communications, and also hatch cov ers with housing is allow/assumed

to make on ration in accordance with  TU.

For the rolling over of buoy/b arre ls , is allow/assumed the

setting up on them of strong metallic hands.

187. Railroad tank cars whose vapor pressure of liquefied gases

at temperature of +500 is equal or it is more than 8 atm(gage), with

the exception of ~isterns for liquified oxygen , must be manufactured

f rom sheet carbon steel of brands 15K , 20K and 25K accord i ng to  GOST

5520—50 or from another fine steel, by it equivalent.

Railroad tan k cars whose pressure pair liquefied gases at

temperature of .500 is less than 8 atm(gage), aid also automat ic

cisterns, independent of pressure, it is permitted to manufact ure

from sheet stee l in  accorda nce with Table 1 are present ru les.

V - V 
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Cisterns for liquified oxygen must be manufact ured from sheet

steel or nonferrous metals, provided f or by present rules for the

appropriate temperatures of wall.

Page 47.

188. Of each railroad tank car in its uppe r part, must be

arranged access not less than 4450 mm in diameter and stage about

access with metallic staircases, equipped wit h handles on both sides

of cistern. The ra ilroad tank cars, previously manufactured with the

arrangemen t of access on bottom, they are allow/assumed to operation

without the conversion of access. On the railroad tank cars for

liquif ted oxygen , the device of stage about access is not

necessaril y.

189. Of each tank car in its upper part or on bottom must be 
V

arranged access of oval form with size/dimensiois along the axes not

less than 40OX450 mm or circular not lqss than 4450 mm in diameter.

For tank cars ep to 3000 ~ in capacitance the accesses of oval form

is permitted to make with sixe/dimeusiops along the axes not less

than 300 and ‘400 mm , circular by diameter not less than 44 00 mm .

Of cisterns up to tooo £ in capacitance instead of the access is
allow/assu med device of inspection holes of the oval form of minor

I.’— - 
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axis flot less than 80 mm in size/dimension or circular not less than

80 mm in diameter .

190. Cisterns and flan ks for liquefied gases, with the exception

of oxygen, must be designed for strength, for pressure which can

arise in them at tempera ture of +500 , while of cistern for oxyge n —

to greatest pressure by which must be produced their empty ing. During

the calculation of cisterns, must be taken into account the stresses,

which appear during transportation from dynamic load.

Tank cars for the liquified oil gases sometimes can be designed

for the pressure, which corresponds to lover temperature, on the

basis of the meteorological conditions of the locality whe re the tank

cars will opera te, but it is not below +350, with indication about

th is in the log book of cistern.

The cisterns with output of gas, charged by Supercool ed ammonia

with the tempe r ature, which dows not exceed at the torque~moment of

the termination of filling —25°, can be designed on 4 atn(gage) in

the presence of the proper thermal insulation.

191. For purpose of prevention/warning of beating gas in cistern

more than calculated temperature of cistern, they mus t have therma l

insulation or metallic protective shadow jacket, arrange/located

Lj 
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above upper half of cistern, thickness not less than 1.5 m m  for

railroad tank cars and not less than 1 mm for tank cars.

Thermal insulation must be made from the incombustible material.

For the thermal insulation of cisterns for liquified oxygen , is

allow/assumed the application/use of Nipor in accordance with project

and technical specifications.

The therno—insulating jacket of cistern for liquified oxygen

must be equipped with burst diafragm for the output/yield of vapors

of oxy gen during the  appearance of a leak in cistern and

incidence/impingement of liguified oxygen into insulation

-‘V- rn- -  
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Page 448.

192. Rith the delivery of cisterns and buoy/barrels from

manufact ur ing plants on then should be hammered out follow ing marks:

a) designation of manufacturing plant;

b) number of cistern or flanks on list of manufacturing plant;

C) year of construction and date of examination;

d) total weight of cistern in tons, f lanks in kilograms;

e) capacitance/capacity (for cistern in cu. meters and for

buoy/barrels in characters) ;

f) value of working and test pressure ;

g) mark of OTK [ôuaiity Comtrol Department ] of
V 

•ansfact~~ing plant.

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _
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On the cisterns of mark, they must be hammered out in the

circumfere nce of flamge for an access, while on f lanks on the

bottoms where is furnished fittings.

on cisterns and the flanks, intended for the transportation of

the liquefied gases, corrosive, the places of marking af te r the

pLott~rag of marks they must be covered with anticorrosive clear

varnish.

b r  thin— w alled buoy/barrels wall thAckaess up to 6 mm , in the

inclusively indicated in this article specifications can be hammered

out on the metallic plate, soldered or welded to the bottom where is

furnished fittings.

The date of the  examin ation of cister ns and buoy/barr els is

indicated according to the followi ng exam ple:

cistern or flank is made and ezamii.d during February 1956.

Af ter its examinat ion in accordance with et. of 221 presen t ru les on

it must be hammered out by marking date 2— 56—5 9 , that indicates which

the examination produced during February 1956 and the period of

following examination — February 1959.

V — - - . V - V~~ ~~~V ’V - - - -
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193. On cisterns, besides indicated in st. 192 markin gs, on

channel beam m ust be fastened metallic tablet with hammere d out on it

designations:

a) designation of manufacturing plant ;

b) number of cistern on list of manufacturing plant;

c) ye ar of manufac ture  of cistern;

d) total weight of cistera in tons and capacitance/ca pacity in

cu. meters ;

e) value of worki ng and test pressure;

f) registration number of cistern (he is hammered Out by owner

of cistern after its recording in local organ/controls of

Gosgortekh nadzor ~ tate Committe. of the Council of

Einisters for Supervision of Industrial Safet y and for N in ing

Iaspectio. (~~ ‘F ~’R)  ‘ of U SSR or correspqading repnblic and

departmental organ/controls of boiler isspectio;);

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~V V  — VV ~~~~~~~__ V _~~~~~~~~~~~
’V
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g) the period of the followipg examination of ciste n.

1944. For cisterns wall thickness up to 6 m m, in speci fications,

provided for st. of 192 present rules, can be hammered out on

metallic plate, fi xed to housing about access.

Page ~9.

On tank cars the tablet with the specifications, provided for by

at. of 193 rules, must be fastened to the therao-iasulatiag jacket of

cistern in the location of fittings.

195. Cell/elements of suspension or removable supports for

fastening of housing of cistern it is allow/assumed to furnish with

intersection of welds of housing.

196. on cisterns, wit h the exception of indicated in st. 199 and

200 present rules, must be eatablish/imstalled following

reinfprcement: 
—

a) valve/gate for plum also of infus on of liquefied gas;

b) valve/gate for steam exhaust tr im upper part of cistern;

/‘V ~—
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C) spring safety valve; 
V

d) manome ter;

e) device for inspection of liquid level.

$97. If as a result of action of containing in cistern gas

safety valve cannot reliably work, besides safety valve must be

establish/installed before it safety plate, which is broken up with

pressure increase in cistern not more than on 25o/o of operating

pressure.

198. Reinforcement on cisterns must be furnished on manho le door

V 

or elsewhere, convenient for maintenance, and have protective hood

with vent holes in the case of discovery/opening safety valve. The

area of holes in the protective hood m ust te not less than the

ose_aad~one half area of the working sect3ou/cut of the

estabLishsd/imstalled safety valve.

199. Cisteram for chlorine and phosgen., besides reinforcement,

indicated in st. of 19~ present rules, must be equipped by two

vslve~gat.a. which have siphons and special ~esignatioa.

V 200. Cisternm with output of gas, intended for transportation of

‘V - ”-rn

~
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s.percool.d ammonia with pressure to 14 atm (gag.) • must have following

rein forcem•nt:

a) valve/gate of present;

b) valve/gate drain (with siphon) ;

C) manometer with siphon;

d) two safety valves, to complete throughput capacity each;

e) ta p/crane with siphon for sampling;

t) pet valve for inspection of liquid level

201. Each valve/gate of cistern, intended for plum also of

infusion of liquefied gas, must be equipped by plug/silencer.

The side branches of valve/gat.s for the plum also of the

infusion of combustible gases must have left—handed thread.

202. ‘Valve/gate and tap/cranes of cistern must have special

coloration and labels, which indicate their designation/purpose.

~~ 
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V

Liquid valve/gates must be stained in the , color, appropriated to

this liquefied gas (see Table 141.

Pa ge 50.

Gas valve/gates are stained for a combustible gas in dark brow n

colorè for incombustible into black/ferrous.

On branches must be plotted/applied to label or hammered out the

letters: for a liquid valve/gate label “Liquid” either the letter

“Zh”, for a gas valve/gate label “Gas” or the letter “C”.

203. Size/dimensions of safety valves, adjustable on cisterns,

must be selected according to requirements, indicated in st. of 122

present rules. Safety valves must be Co~nected with the upper (steam)

part of the cistern.

2014. Calculation of throughput capacity of safety valves of

cisterns is produced by formula, indicated in st. of 123 present

rules, on the basis of cond itions of greatest heating of c istern in

process of its operation, with the exceptj on indicated in st. 205.

205. Throughput capacity of safety valve , ad justable on cist•rn

for liqui f Led oxygen, is determined from sum of calculated vola tility

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _
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of oxygen and peak output of device for creation of pressure of

cistern with its emptying.

By calculated volatility is understood the quantity of liquid

oxygen in kilograms, which can be vaporized for hour because of the

beat, obtained by cistern from the environment at the temperat ure

surroundin g air •50°.

bor the peak output of device for the creation of pressur e in

cistern with its emptying, is accepted the quantity of gas in

kilograms, which can be introduced into cistern for hour in work with

the fizU load of e vaporator/vaporizer or another source of pressure.

206. Nanometers, adjustable on cisterns (wit h the exception of

cisterns for liqui fied oxygen), must be equipped by adjuster of test

presser. gauge — by three—way cock or dev ice, it replacing. Hole in

the f~ang. of the three—way cock from outer side for cisterns with

poison gases must be muffled by filler plug.

207. Of cisterns for poison gases on branch/removal f  or plum

must be establ ish/installed directly of housing of cistern

high—mp.ed/velocity valve, which ceases automatically yiel d of gas

with breakage of conduit/manifold.

1 i:I:V~~ - 
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208. on each buoy/barrel , wit h the exception of cases indicated

in st~ 209 of present rules, must be establish/installed on one of

bottoms valve/gate for filling and drain of gas. During unit on

concave bottom, it must be cover with cowled, while during the

setting up of valve/gate on the dished bottom flanks, besides

cap/hood, is compulsory the device of holding tape (skirt).

209. Buoy/bar r els for chlorine and phosgene have to be of two

shutoff valves for filling and drain of gas, equipped with siphons.

Page 51.

210. Valve/gates of buoy/barrels mus t be equipped by

plug/silencers, whi ch are t ightly installed on side branches. The

thread of the side branches of the valve/gates of buoy/barrels for

combustible gases must be left.

211. External surface of cister ns a;d buoy/barrels must be

staine d with enamel, oil or aluminum color/paint in light grey color

and ha ve labels and distinctive bands in accordance with Table 11$.

212. Bottoms (or end walls) of cisterns, belonging to ministr ies

mad de partments , w ith the exception of BPS, and intended for

tr aa sporta tio. on rai lwa y l ines of co.aoq,lgeneral/tota l use, in

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  1~~~TIT~~~~ V1
V~~~~ ’ V V ’ V  V V
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accordance with order, establish/installed on rail transport, must be

stained in green color with bordering band of white color in the form

of ring 350 mm in width. The frames of such cisterns are stained in

green color.

213. Color of bands, coloration of housing and text of la bels

for cisterns and buoy/barrels of special designation/purpose,

intended to use within limits of one ministry, are

establish/installed by technical specifications, af f i rmed  by this

ministry.

214. Distinctive bands on cisterns must be applied to housing

from both sides on center line of cistern to entire length of

cylindrical part. The bandwidt h on the railroad tank cars must be 300

mm and on automobile cisterns 200 mm.

215. Labels on cisterns, indicated in st., 211 present rules,

must be applied from each side of housing ak ove band , more over from

left side is indicated nonnaaing of gas, and from starboar d remaining

labels.

The height/altitude of the letters of the indicated labels on

the railroad tank cars must be not less than 125 mm, and on motor

transport cisterns it is not lass tja an 100 mm.
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216. Distinct ive bands on flanks must be applied in entire

circumf.re nce at a dist ance 200 mm from each bottom .,

V V 

- I- liT 
-
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Tabl e it .

~~ (3) Ui*~ (~ U..T

~~ ~fl~i* aMMualc a ~‘~c AMMI1aK,, ~~OBJiTO , (~ 4epuwIl ~))Ke~iTwA
tc)KtJ*eHHh~A ra3) 

V 
-

~~ Jj rt~ x~iopa (~c) X~iopi. •R2~O3HTO ), ~~3eJIenblA 3a~UHTHI.~A
ac)Icn,ICeHRWA ras,

LLna 4,ocreua ~~lj lOBNToI . cxcu *eHHNA ‘~)Kp acni ~dl
raa)

~~cAopoAa ~ IKMcaopo U N c,tOeo ~~Repuu* ~~ro~y6oA
‘~ sOflac~o~

flJ,N Dcex OCTIJIbKUX ~IaHueHoBarnie rasa ~)KeamiA ~~‘Iepat.iA
aerop~~ux raso. (tAt (~~CV N CJIOIO (OnICHOP

flj,a rop~~ uz raso. ,~IaHMeRo HaHHe n s a  g ~~1epi. bII IçpacNwl%
cJIoBo (orHeonacllop I

Key: (1). Designation/purpose of cister*s and buoy/barrels. (2).

Labels. (3). Color of Label. (4). Color of bands. (5). For ammonia.

(6). “ammonia ” , “it is toxic”, “liquefied gas ” . (7) . Black/ferrous.

(8) . Yellow. (9). For chlorine. (10) . “chlorine”, “it is toxic ”,

“liquefied gas”. (11). Green. (12). Shielding. (13). For phosgene.

(14). “It is toxic”, “liquefied gas”. (15). Red.. (16). For oxy gen.

(17). “oxygen” and word “it is dapgerous”~. (18).~ Azure ., (19). For all

re maining non—burning gases. (20) . The designation of gas and word

“is dangerous”. (21).  For combustible gases. (22) . The des ignation of

gas and word “is in f l ammable ”.

Page 52.

V Widt h of each band must be 50 mm.

— V V 
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the labels on flanks, provided for st. 211 present rules,

must be applied on cylindrical part the f lanks  between bands of

letters 50 ma in height.

217. Coloration of cisterns and buoy/barrels, and also plotting

of bands and labels must be produced for new cisterx~s and

buoy/barrels by manufacturing plant, but during operation — by

plant—filler.

218. All cisterns, to which are spread present rules, with the

exception of those who were indicated in st. 219, must be before

launching/starting into work registered in orgasjcontrols of

Gosgoztekhnadzor of USSR or in appropriate iepublic or departmental

organ/controls of boiler inspection on aftiliation/accessory .

219. Recordin gs in organ/controls of Gosgortekhaadzor of USSR or

in appropriate organ/controls Cf boiler inspection will not stay

railroad tank cars and tank cars, intended for transportation of

liguified oxygen at atmospheric pressure and emptiad by means of

pressure bransfer (under pressure) .

220. Barrels, to which is spread act Lon of presemt ru les,

record in g in organ/controls of supervision they are not subject and

log book on them are not cranked up. The account of buoy/barre ls in
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enterprise must be produced according to the specification s, hammered

out am flanks themselves.

221. Technical examination of cister ns and buoy/barrels must be

produced in accordance with requirements, presented in section VII of

present rules, after following changes and additions:

a) cistern and flanks, working and destination for filling with

liquefied gases, corrosive (chlorine, hydrogen sulfide, etc.). must

undergo by engineer—controller (by inspector) internal inspection and

hydraelic test by test pressure, equal one—and—one—half from worker,

it is not thinner than through every two years , but cister n and

flanks for remaining gases, with the exception of provided for p. “b”

of present article, it is not thinner than through each three years;

the examination of the indicated cisterns and buoy/barrels mus t be

prodeced at plant—fil ler  or f i l ler station ;

b) cisterns, working into the induibties, intended f3r the

tr ansportation of liquified ox y gen at atmospheric pressure and and

emptied by means of pressure tra nsfer undet pressure are mote than

0.7 atm (gage), mus t undergo by enterpria.-omn .r internal inspection

not thinner than through each three years and to the hydra ulic test

by t~~ t pressure , equal one—and—on e—half from nether, aft •r ea ch

repair of the housing of cister n, connected wit h welding, soldering 

V V_aV - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ V V _~~~~ _ V V _  — -

_ _ _ _ _ _ _ _ _ _ _
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or the replacement of loose part s or during, the complete taking of

isolation/insulation, but it is not thinner than one times into six

years;

C) the cister ns and flanks, which are located idleness are more

than three years, the y are subject before launching/ starting into

work to te chnical examination in accordance wi th  the require ments for

presest rules;

d) on cisterns and the flanks, ack~owledged with the technical/
examination by engineer—ccntroller (inspectcr) in working orde r , at

pl ant—filler or filler station must be produced the new mark in g of

the date of the nanufacture d and followin g examination, and also be

hammered out engineer—ccntroller’s mark (inspector) , that  has the

form pf equilateral triangle whose side is equal to 12 mm , with

indication within its code of the local orgaa/ccntrol of

Goagortekhnadzor of the USSR or corresponding republic or

departmental organ/control of boiler insp.ction.i

Page 53.

Besides the indicated marks , on flanks must be hammered out the mark

ot the plant at which prod uced the examination (circular shape, by

the d~ am.ter of 12 mm) .

-~ -. - ~~ - ~~~~~~~~~~~~~~~~~~~~~~~ — ~~~ ~~~~~~ - V — - - V -— - - .  - — -- -. V V
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Durin g change by engineer—controller (inspector) of opera t ing

press~ire for cisterns or buoy/barrels on them mus t be made the new

markin g of the established/installed operating pressure;

é) t)~e results of the examination of cisterns must be

record/written by those, who produced exaainaticn, into appropriate

of the log book of cisterns, and the results of the examin at ion of

buoy/barrels — into the test log book of buoy/barrels, which m ust be

muabered, laced, fastened the press/printing of plant—filler or

filler station and have the following coaplexs:

I) nu mber in order; 2) manufacturing plant; 3) factor y serial

number ; 4) the dat e of manufactur e (month and year) ; 5)

designation/purpose; 6) the date of the manufactured and following

examination; 7) capacitance/capacity (1); 8) veight (kg); 9)

operating pressure (kg/cm’); 10) test hydraulic pressure (kg/cm’);

1*) mark abo ut suitabilit y flanks ; 12) conclusion and the signature

of person, who produced examination;

- 
- 

f) the administration of plant— fill.~ or fillet station is due

not later as for 10 days to prevent/warn engineer—ccntroller
V 

(inspector) about the need of conducting the examination of cisterns

i~-~~ ~~~~~1
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or buoy/barrels and to match wit h it the day of conducting

examination.

Filling of cisterns and buoy/barrels with gases.

222. Plant—fillers and filler stations, at which is produced

filling of cisterns and buoy/barrels by liquefied gases, are due to

conduct journal of filling in which they must be shown:
/

a) date of filling ;

b) name of manufactur ing plant of cisterns and buo y/b arrels;

C) plant and registration num ber f~r cisterns and factory serial

number for buoy/barrels;

d) capacitance,capacity for cisterns in cu. meters and

capacitance/ca pacity f or buoy/barrels Ira iiters;

C) weight of gas (for cisterns in toss, but for barrels in

kilograms);

- I
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t) date of fol lowing examinat ion.

Page 54.

With filling on one plant or at one filler station of cisterns

and buoy/barrels by different gases the administration of these

enterprises inst conduct for each gas the various journal of filling.

223. Before f i ll ing  of cisterns and buoy/barrels by gases at

plant—filler or filler station by responsible person, separated by

administration, must be produced careful ~.nspection of externa l

surface and reinforcement of cisterns and buoy/barrels, is tested

presence of residual pressure and conformity of available in then gas

to designation/purpose of cistern or flasks. The results of the

inspection of cisterns and buoy/barrels, Intended to filling with

gasesfr with the indication of the registration ~unbers of cisterns

aid factory ser ial numbers of buoy/barr~1.s and conclusion about the

possibility of the filling of the checked cisterns and buo y/barrels

must be brought in by the responsible person of plant—filler or

filler station into the special sh op boqk which must be stored

together wit h the journal of f i l l ing.

22*. It L. forbidden to charge by gas of cisterm and flanks, if:

- V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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a) elapsed period of assigned or next examination;

b) were injured housing or bottoms (crack , noticeable cha nge in

form, severe corrosion);

c) there is no log book to cistern or there are no

established/installed marks and labels oa~ cisterns and flanks;

4) is absent or defective reinforcenent , required by present

rulesJ is disturbed seal;

e) is absent proper coloration;

f) is in cisterns either barrels not that gas for which they are

ii tended, or if cistern or the barrels are contaminated by foreign

ob jects or substances;

g) if is defective the undercarriag, of the cistern.

225. With development/detectio,n in c~sterns either flanks of

gases, which do not correspond to their designation/purpose, or
subetances which in connection with charged in them gas can form

dangerously explosive or combust ible co nections, these gases or

substances before filling they must be removed (by flushing of

— —  V - V~ —— - _~~~~~~~ V~~~~~~~
aa_

~~_Vsae -- k - - -  - — -~~ V V V_ — V —
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cisterns or buoy/barrels corresponding solvent or in another safe

manner).

226. During emergence of doubts of p~lant— filler or in user of

suitability of cisterns either buoy/barrels for transporta tion of

liquef ied gas at established/installed pressure cistern or flank they

be re moved from operation for premature examination.

227. Soundness and seal of reinforcement of cisterns and

buoy/barrels for all liquefied gases must periodically be checked at

plant—filler or filler station, in accordance with require ments for

prodection commands of this plant (station), with

transmission/delivery of event/report about this testing to owner of

cistern or flanks.

Page 55.

228. Cisterns and f lan ks, which were being found, with the

exception of cist.rns for liquified oxygen, taken by plant—fil lers

and filler station s from users for I illiug of then with gases, must

have residual pressure on less than 0.5 atm(gage).

~or the liquefied gases the elasticity of vapors of which in

winter time can be below 0.5 atm(gage) , residual pressure is

_ _ _ _ _ _ _ _  T 
-

~~~~~~~ ~~~~~~~~~~~~~~~~~~
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establish/installed by the production command of plant—filler.

229. Filling of cister ns and buoy/barrels by liquefied gases

must correspond to norms, indicated in Table 15~

£ quantity of supercooled ammonia for a bay/molded ed ge into

cisterns with output of gas is establisI~/installed by the command of

plant—filler takin g into account the quantity of ammonia, whic h

vaporizes with bay/molded edge, and temperature conditions.

230. Degree 3f admission of cisterns and buoy/barrels by

liquefied gases, not indicated in Table 15, is determined by

prod uction command s of plant—tillers, on th e basis of the fact that

wi th filling with liquefied gases w hose critical temperature is above

.500. in cisterns and flasks must be suff~cient volume of gas pillow,

but with filling with liquefied gases whose critical tempe rature is

below .50’ so that at temperat u re of .500 pressur e is cisterns or

flanks would not exceed established/installed for then design

pressure.

231. Pilliag of cisterns aid buoy/barrels by liquefied gases

must be produced with app licat ion/use of weights or other reliable

methods of control, which eliminate possibility of overfi lling .

V_  -
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232. If with filling of cisterns or buoy/barrels will be

reveal/detected passage of gas, filling must be discontinued, gas

from cistern or flanks is removed and their filling must be produced

cly after correction of available damages.

233. After filling of cisterns or buoy/barrels by gas to side

branches of valve/gateE must be tightly installed plug/silencers and
to reinforcement of cisterns are put on protective hoods, whic h must

be lend— sealed.

/

I
-i
_ _ _ _ _  
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Table 15. Norms of the filling of cisterns and buoy/barrels by the

differest liquefied gases.

(i~ HIIW.i,oIu,.,ps,. • 

•Au ~~~•c?*pIU
N~ 6oAe. ii n s a. Us M5N~~~. A

AMMII aII 0,570 1,76
Byia. j ) 0.488 2.05
By?IIAI. ,~.) 0.526 1,90
flpona• 7) 0.425 2.35
flpon.a.v ~ V  0,445 2,25

ocrei (~) I .250 0.80
Xaop (IA 1 ,250 0,80
KPc~opoA(%’~) V 1 %  0,926

Key: (1). Designation of gas.. (2). The weight of gas on 1 t of
capacitance/capacity flan ks or cisterns is not more, kg. (3). Tankage

or f lanks on 1 kg of gas are not less, ~~. (4). Ammoni a . (5) .  Butane.
(6). Butylene. (7) . Propane. (8) . Propylene. (9). Phosgene. (10).

Chlorjne. (1 1). Oxygen.

Page 56.

Operation of cisterns and buoy/barrels.

-

. 

23. Bailroad tan k cars, filled w ith liquefied gases, and also

flanks with gases, establish/installed c~ I latcar s, must be
transported ii accompani.eat of conduct ot.
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235. Cisterns and flanks with transportation of liquefied gases

Inst be solidly attached.

236. With transportation, storage, and also with load ing and

un loading of buoy/barrels must be accepted measures against their

incidence/drop and damage. Loading and the unload ing of buoy/barrels

must be m•chanize d .

237. With transportation or storage of buoy/barrels with

liquefied gases, they must be protected from action of solar

ray/ beams and from local heating.

238. Apron and transportation of fil led cistern for l iguified

oxygen with closed valve/gate tot steam exhaust of oxygen ate

f orbidden.

239. Cisterns and flan ks, intended for transportation of toxic

and dangerously explosive gases, m ust be checked against seal at

plant—filler or filler station in accordance with st. 155 of these

rules .

The intersal surfaces of housings and reinforcement of cisterns

- T~T T .T~~ .: 
- - :i-: ::T:- TTT;I~
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for liquified oxygen, working, must undqrgo degre asing in accordance

with the production comma nd of plant—filler (filler station), but it

is not thinner than one tines per annum..

240. ‘faking reinforcement for correcticn or for hydra ulic test

must be produced w hen, in cisterns and flanks, gases are absent,.

Holes in cisterns and flanks after taking of reinforcement must

be clpsed by plugs on thread or by plug/silencers on flanges..

241. To maintenan ce of cisterns and buoy/barrels , can be

allow/assumed persons, traine d and checke d in  accordance with st. st.

174 and 176 present rules.

2*2. Order of fill ing, transportatio n and drain of cister ns and

buoy/barrels for liquefied gases, and also order of accompaniment of

cisterns or buoy/barrels in way and deliveries to their user must be

regulated bY production commands of those enterprises in which is

produced filling and emptying of cister ns and buoy/barrels .

243. Transportation of railroad tank cars, and also buoy/barrels

for liquef ied gases on railwa y lines is realize/accomplished

according to rules, establish/installed by Ninistry of Railroads.

tL
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II. Additional requirements f or bottles.

244. Bottle should be designed, so that voltages, which appear

in its walls during hydraulic test, would not exceed 85o/o of yield

point for this mark/brand of steel.

245. Bottles must have valve/gates, tightly screwed in into

boles of neck or into expenditure—filler branches of special bottles,

which do not have necks. 
-

246. Bottles for compressed, liquitied and dissolved gase s with

a capacitance/capacity of more than 100 1, must stampe d wit h in

accordance with requirem ents st. for 24 present rules and be suppl ied

with log books of established/installed form as for vessels, working

under pressure. Such bottles must have safety valves or safety

plates.

Bottles capacitancely than 100 f- ad justable as expenditure

capac3.tance/capacities for the liquefied gases, utilized as fuel on

the gis ba lloon automobiles and other co~veyiag devices, besides

LVVV~~~~ — ____ V ___________ 
—~~~~~~~~~~
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1~
valve/gate, they must be equipped by safety valve and leve l indica tor

of maximum filling. On such bottles, besides the indicated

reinforcement, is allow/assumed the setting up of special filler

valve, valve/gate f or a gas bleed in vaporous state, l.vel ind icator

of liquefied gas in bottle and the drain cock.

Safety valve m ust be imparted with the upier steam pa rt of the

bottle. The working section/cut of safety valve must be such so that

in the bottle could not be formed the pressure, exceeding working

more than by 15o/o.

247. Side branches of valve/gates for bottles, charged with

hydrogen and other combustible gases, mus t have left—handed thread,

while side branches of valve/gates for bottles, charged by oxy gen and

other non— burning gases, must have right—band thread.

Of the valve/gates of bottles for acetylene, besides branches

with a left—handed thread, are allow/assumed the following forms of

connections:

a) with the aid of clamp to the neck of valve case;

b) with the aid of the screwed in nut with right—hand thread

(fema le thread in valve case) .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~~~~
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2*8. Ea ch val ve/gate of bottle for pOisoil gas must be equipped

by plug/si lencer, whic h is installed on side branch .

2*9. Valve/gates of bottles for oxygen must be screwed in on

litharge, whic h does not contain f a t t y  substances, on foil or with

application/ use of liquid sodash glass and must not have

grease—saturated or oiled parts and packing.

Page 58.

250. On bottles about neck or expenditure—tiller branch , m ust be

cleavly hammered out following data:

a) designation or mark/brand of mani4acturing plant;

b) type of bottle (for standard bottles);

C) number of bottle;

d) weig ht of bottle in kilograms actual: for bottles up to 8 i

i~ capacitanc, with an accuracy to 0.1 kg. above 8 1, with an accuracy

to 0.2 kg; weig ht of nonstandard bottles with a capacitance /ca pacity

I
I

(V 
_________________
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mote than 55 If it is hammered out in accordance with TU

!echnjca l specifications] for their manufacture;

e) date (month and year) of manufacture (test) and of following

examinat ion;

t) operating pressure P, kg/cma ;

g) test hy draulic pressure P. 
~~~~~~~~~ storage capacity in

li ters for bottles to 5 1. inclusively — z~ominal, for bottles f r o m  5

to 55 j ’ — actual with an accuracy to 0.2 ~~~, for bottles is more than

ss f — is hammered out in accordance with TU for  their manufac ture ;

i) the mark of OTK of man ufacturing plant (circular shape, by

the diameter of 10 mm) .

The height/altitude of the signs of sarkiog on the bo ttles of

low displacement (up to 12 I.- in capacitance inclusively) must be not

less than 6 mm , and on the bottles of lar ger displacement — it is

not less than 8 mm.

the weight of bottle, with the exception of bottles for

V acetylene, is Lndicat.d taking into account the weight of the plotted

color/paint, without valve/gate and cap/hood, with ring for a

_ _ _ _ _ _ _  _ _ _ _  _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _  —A
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cap/hood and with shoe, if the same are provided for by constr uction.

~he date of examination is indicated according to the following

example: bottle for oxygen is made and tested during Nay 1955. After

testing on bottle, must be hammered out by marking the date: 5—55— 60,

that indicates, when produced examination, and the date of following

examinat ion.

The place on bottles where are hammered out specifica tion s, m ust

be covered with clear varnish and it is encircled by color/paint in

the form of the framework.

On the bottles with a capacitance/capacity of less S 1 either
with wall thickness of less 5 mm the  specifications can be shown on

the plate, soldered to bottle, or are plotted/applied by enamel or

oil paint.

251. Bottles, intended for dissolved acetylene, must be f i l led

by appropriate quantity of porous mass and solvent according to GOST.

59118—51. For the ivality of porous mass and for the correctness of

the fj.lling with it of bottles for acetylene will bear responsibility

plant—filler of porous mass. For the guaU.ty of solvent and for

correct metering by it bottles for acetylene will bear responsibility

the plant, which generates the filling of bottles with solvent.
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After the filling of bott le with  porous mass and solvent on its
neck is ha mmeced out ta re weight (we ight of cylinder witho ut
cap/hpod, bu t with porous sass and solv•~t , shoe, ring and
valv~fgate).

252. External surface of cylinders mu st be painted according to
Table 16. the coloration of cylinders and labels on them they can be
produced oil , by enamel and nitroceijulose enamels.

Pa ge 59.

Coloration and the plotting of label s on cylinders must be
produced by man ufacturing plants, but subsequently by plant— fillers,
by filler stations or experimental point/items.

—-- - - - —-
~~ --- - —  — - —  ~~~~~~- --~~~~~~~~~~ .—~ 

__ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - Vi ~~~~~~~~ Vi ~~~~~ 

V



-~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~---~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

ra. I, le. / 1, (‘) V (~) (~) V (~L) VV 0)Hu..’te.i. 6.aao.os Uni oRplc$l T.wc?Ia AflUCI tUII.? ia*i ci Ui.y .oaoc~

IL ‘lepHI S~ ASOT ~ ~Ke,imiA~’ Kopn~ Ne~~~IMA
)Iii* aMMilaKa )Keami* 1’~ AuunaK( l~ VepiwA (~ 

) —

LLJI a aproHa (cblporo) (~) BepxHu (~ AprO H ~ To *e ~r
noJloaHHa CbIp OA

HH2ICNRJI
• ~epua*

11 Jia aproaa ~exiiiiqecxoro ‘lepH AproN (~ Cnna*(~ - BeAMA (~)
- TeXHH4C .

CKH A V

fl~ii,~ aproHa q~ cyoro ~ ) BepxHaq(,( Apros IV ~ S ~epnL&A&, —

noJ~o~~a~ a qØ~f l~ftk
6e~iaa , HH*-

- ua~ ~epna
ji~ti ~os~yx a ~~) VepIn.ulk~ 

C Kami A~Jl Be tMA~~ —

803~yX
fl~ia aueyj~~eHa ~I~-’ Bejn.iA6~ AUeTHJ~~~ K pac*nii~f ~ —

fl~ta aoAopoAa (
~~ 

TeNHo-sea~. BoAopo~~ - To *e(~ —

HM*~~3~’
~f lj ,u rejni~ KoPH~~;ç) reiH

?~,
) 6enuI% ~~ —

.flJI JI KNCJ1Opo~a ~~ ro~y6o4,~ K nc.nopo*~ ~ 4ep~uiA I ) —

£LJIa Ne4ffera3a 
~~~ 

CepwA (.~\ He4 Tera*~ K pac HMA ~ —

flj t a yrJlexrIcJ,oTbI ~ 4) 9epHLa A~~~ YrAeKI~cJIoTl ~))Ke~imiA~’~ V —

JJ~sti~ ~peo~a ~~ AJ IO,IHHHe~~ Vpeou~~~ VepniiA ) —

BMn c~A

~LL~ni 4~ocrefta ~~~ 3awiITHwft ~ ) — — Kpaci *(’~~LLr~ cepoBo~opo~a ~s~~
s 6ej iwAt~;’) CepoBoAo- KpacøuA To ~~&.

- V~ ~O4
lLit,, xJiopa ~~ 3aUINTHW* I — — 3eJIeHI.~A (s 4~LLrnl cepufl~ctoro aHr4J~. VepHM* ~~~. CepHHcrbIQ 5ejvwi~~ )f(e~iniA ~~pNaa ~~~~ HHFH APM~~~ ,Z.

fl~u~ nce8J~o6yTHaeaa k~~ 
- Kpaciu.tA( ., 6yTHJIeI(~ )f(. rn~At~j Vepiwft CL4 -Jj~rn 3aICHCH a3oTa Cepull (i). 3aKNcJ~ 1 VepHwA (~ —

V a3oTa *’aaa urniaonponaui ~f ~) Opai*e~~~ L~i~ ionpo. To *e ~j  —

flu ucex ~pyr.x rope. Kpäc~~* l~~su.e,iou- BeawA —

qNX rasos (~~‘ ii. ra.a’3 :) V

flaa cex Oc?aAbnwz ae• V Vepaul Q To *. )KeAnl~ ~ —

ropmux raao.

Key: 41) . Dssigaat ios/purpo s of cyliad.rc. (2)., Color of coloration.

(3). text of label. (11). Color of label. (5). Cclor of ban d. (6). For

nitrogen. (7). Black/ferrous. (8). Nitrogen. (9). lellow. (10).

Brown. (11). For ammonia. (12). yellow. C1 3). Ammonia. (1*).

Black/ferrous. (15). For argon (damp/crude). (16). Upper half yellcv,

lover black/ferrous. (17). Argon. (18). The same. (19). For argon of

technical. (20). Argon is technical. (21). Blue. (22). White. (23).

For argon of purefcl.aa. (24). Upper half white, lover black/ferrous.

(25). Argon is pure/clean. (26). For air. (27) . Compressed air. (28).
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Por acetylene. (29). Acetylene. (30). Bed. (31). For hydrogen.  (32).

Dark green . (33) . H ydrogen. (34). For hel4um. (35). Brown. (36).

Heliua. (37) . For oxygen. (38) . Az ure. (39) . Oxygen. (110). For

petroleum gas. ( 111). Gray. (42) . Petroleum gas. (43) . Red. (114). For

carbonic acid. (4 5) .  Black/ferrous. (46). Carbonic acid. (47) .

Yellow. (48). For Freon. ( 149) • Aluminum. (50). Freon. (51) . For

phosgene. (52). Shielding. (53)_ Bed. (54) . For hydrogen sulfide.

(55). White. (56). Hydrogen sulfide. (57)-. Eed. (58). For chlorine.

(59). Green. (60). For sulfurous anhydride. (61). Sulfurou s

anhydride. (62). For pseudobutylene. (63)~ Red. (6 14) . Buty lene. (65) .

For a nitrous oxide. (66). Gray. (67) . Nitrous oxide.~ (68) . For

cyclopropane. (69). Orange. (70). Cyclojropane. (71). - For all other

combustible gases. (72). Red. (73). Des ignation of gas. (744). For all

rema ining non—burnin g gases.

Page 60.

Labels on the cylinders with a capacj.tance/capacity of more than

12 1, will be applied in circumference to lemgtb not less than 1/2

circum ferences, and bands — in an entire c ircumference, mo reover the

b.ight/altitude of the applied letters ca cylinders must be 60 mm,

but the width of transverse ba nd 25 mm. The size/dimensions of labels

and bands on the cylinder s of low displacimemt must appliedd ing area

_ _ _ _ _ _ _ _ _ _  
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of cyLinders.

-~~~ 

— The cylinders, establish/installed on the motor vehicles and

other conveying devices as tight expenditazre capacitance/capacities,

can be stained und er the color of the machine in which the y are

establish/installed.

The color of coloration and the text of labels for cylinders;

utilized in special units or intended for filling with

special—purpose gases, are establish/installed by the interested

ministries according to agreement with the orga /controls of

Gosgortekhnadzor of the USSR or the appropriate republic or

d.par~memtaL organ/controls of boiler iuspectiou.

253. Quality control, examination and inspection/acceptance of

manufactured cylinders are produced by workers cf quality control

department of manufact uring pla nt in accardance with requirements tot

present rules , GOST for cylinders and of technical specifications for

their manufacture.

Weight cylinders on manufacturing plant undergo by the hydraulic

and p~.umat ic pressure test: the standard cylinders accord ing to

GOST, nonstandard — according to technicaL specifications.

L: IIITIII~I~~I~ 
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2514 Cylinders during hydraulic test under test pressure must be

not less than I mm , after which pressure gradually decrease to

worker by whom is produced inspection of cylinders. Cylind ers

acknowledge those who were maintained hydraulic test, if in them will

not be reveal/detected breakage, the visible deformations, leaks,

drops or sweatings.

255. Cylinders, with the exception of cylimders for acetylene,

after hydraulic test m ust undergo pneumat ic testing, by duration it

is not less than 2 mm , by pressure, equal to worker. During

Eneuma tic testing the cylinders must be su bmerged in bath with water.

Cylinders for acetylen. must undergo pneumatic testing on

plant—fillers of porous mass.

35.6. During testing of new constructions of oylinders of gene ral

purpose or cylind.rs. manufactured of previously not applied brands

of steels or materials, several cylinders from manufactured batch (on

TU) they must be subjected to destruction under action of hydraulic

pressure, in this case pressure, which destroys cylinders, must be

not less triple operating pressure with conversion for low er limit of

strength of metal and smallest wall thickness without addition for

corrosion.

Page 61. V
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257. Results of examination of manufactured cylinders iill be

brought in 0Th manufactur ing plant into sheet/table/list in wh ich

must be reflected following data:

1) nu mber in order;

2) ty pe of cylinder (for sta ndard cy~tiuders) ;

3) number of cylinder;

4) date (month and year) of manufacture (test) of cylinder and

follo.ing examination ;

5) weight of cylinder, kg;

6) stor age capacity, 1;

7) operating pressure, kg/cm’;

8) test hydra ulic pressure . kg/cia;

•) the signature of the repre sentative of 0TK of manufact ur ing

—V - - - -—  —---- — - —-----
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plan t..

All the filled sheet/table/lists must be nu.bered , laced and be

stored in the businesses of 0Th of plant.

258. Cylinders, working, must underg o periodic examin at ion not

thinner than through each of 5 years, with-the exception of

cylinders, intende d for f i l l ing with gases, corrosive (chlorine;

chloride methyl, phcsgene, hydrogen sulfide, sulfurous anh ydride,

hydrogen chloride), or cylinders for compressed and liquef ied gases,

u sed as fuel instead of gasoline for gas balloon automobiles and

other conveying devices, subjects to periodic examination are not

thinner than through every two years.

The periodic examination of cylinder s must be produced on

plant—fillers or on the specia lly organized exper imental point/ite ms

by the separated by order on enter prise workers of these plant s

(experimental poin t/items).

Resolutions to the produc tion of the examinations of cylinders

are overhung to pl ait—fillers (experimental point/items) by the local

organ$controls of Gosgortekhnadzor of the USSR or by the a ppropria te

republic or departmental organ/controls of boiler inspection after

testing by the.:

—
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a) the presence in the enterprise of product ion locations, the

techniques,, which ensure the possibility of the good—quality of

conducting exanination, and also the corresponding conmands, 
V

b) the presence specially assigned by order on the enterprise of

persona, responsible for the production of examinations, required by

present rules, tha t have the corresponding technical train ing.

Dur in g the transmittal of resolution to the production of

examination, the organ/controls of supervision must record in

themselves the mark , app ropria ted to this plant—filler  (experimental

point/item) according to St. 268.

259. Examinat ion of cylinders, with the exception of cylinders

for acetylene, is included :

a) inspection of internal and external surface of cylinder;

b) test ing weight and capacitance/capacity;

C) hydraulic test.

I
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Page 62.

Testing weight and storage capacities to 12 1 inclusively and

more than 55 t is not produced.

260. Inspection of bottles has as a goal tc explain state of

their walls in ratio of corrosion, presence of cracks, captivity,

de rts and other damages for setting of suitabili ty of bott les to

fur ther  work. Before inspection the bottles must be thoroughly

decontaminated and washed in water , but in the necessary cases they

must be w ashed with appropriate solvent or degassified.

261. With inspection of external and internal, surface of bott le,

can be revealed following flaw/defects, employed by base/root for

rejection of bottle: crack, captivities, dents, bulges, gns

inclusions and risks deeply than 100/0 of nominal  wall, thickness,

strains also chipping, wear of thread of throat/neck and absence of

specificat ions.

~1~
~Le weakening of ring on the throat/neck of bottle cannot serve

- - - —  — ~V~~~~~V~~~ - ~_~~~ V~~VV__ -~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — —-V— . -— — V 
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as a reason for the quality inspection of the latter. In this case

the bottle can be allowed to further new.

Bottle with the slantwise or weakly mounted shoe to subsequent

forms of examination is not allow/assumed to resetting of shoe.

262. st orage capacity is determined from difference between

weight of bottle, filled with water, and weight of bottle in empt y

state or with the aid of measured small tanks.

263. Seamless standard bottles with seight loss of within limits

of 7.5—100/0 or increase in their capacitance from 1.5 to 20/0 are

shifted into pressure, lowered against in i t ial ly establish/installed

t o 150/0.

With weight loss of from 10 to 150/0 or of increase 3f

capacitance from 2 to 2.50/c, bottles are shifted into the pressure,

lowered against that which was establish/installed not less than to

500/0.

With weight loss of from 15 to 200/0 or an increase in the

capacitance from 2.5 to 30/0, bottles are Shifted into the pressure,

lowered spoiling that which was establish/installed not less than to

75o/o.d and they can be allowed to work by pr essure not hig her 6

1~ I
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atm(gage).

With weight loss of more than 20o/o or an increase in the

capacitance more than by 3o/o bottles are scrapped.

During the translaticu/conversion of standard bottles into

reduced pressure, new operating pressure is hammered out on them in

accordance with GOST to these bottles.

264. on bottles, transferred of one type in another, they must

be branded type of bottle, weight, capacitance, are working and test

pressure, and are also hammered out marks about ezauinati3n of bottle

in accordance with St. 268 present rules. In this case, old marks,

with the exception of the mark of the designation of plant , the dates

of manufacture and number of bottle, one should drive in.

V 

Page 63.

265. During detection of explicit noaccuformity of actual

weights and capacitance that which was hammered out on bottle is

produced new marking of weight and storage capacity by person, who

generates examination, in this case old marks are clogged.

266. All bottles (except bottles for acetylene) with periodic

~~~~~~~~~~~~~~~~~~~~~~~~~ ~__V V !  _~~~~ _~~ . _ — - — — - — —  - -—.—--—- .——_ — ---— —- - - V
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examinations undergo hydraulic test by test pressure, equal

one—and—one— half from worker for bottles, intended to filling by

compressed gases, and according to Table 17 for liquefied gases.

During hydraulic test the bottle must have strong solid

enclosure/protection not less than 2 a in height, that allow/assumes

the possibility of the inspection of bottle during decompression to

worker.

267. When breakage, leak or visible deformation of walls of

bottle , and also of drops or local misting is absent , bottle

acknowledges that which was maintained hydraulic test.

268. After satisfactory results of examination of bottles on

each bottle, are haimered out following marks :

a) mark of p lan t—fi l le r  (experimental point/ item) on which

produced examination of bottle (circular shape with a diameter of 12

m m) ;

b) date of manufactured and following examination (is hammered

out in one line with mark of plant — filler or experimenta l

point/item).

- - _ _ _ _ _ _ _ _ _  - 
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269. Results of examination of bottles, with the exce ption of

bottles for acetyl ene, they are record/wr itten by administration of

plant— filler or experimenta l point/item isto test log book ; having

following complexs :

1) nu mber in order;

2) manufactur ing plant ;

3) number of bottle;

4) type of bottle;

5) date (month and year) of manufacture of bottle;

6) date of manufactured and following examination ;

7) results of external and internal inspections;

8) weight, hammered out on bottle, kg;

V 

9) the weight of bottles establish/installed with examination,

kg;
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10) the capacitance, hammered out on bottle, Ii;

11) the storage capacity, establish~instal1ed with examination,

1;

12) operating pressure~~, kg/cm a;

13) test hydraulic pressures, kg/car;

I ll) mark about the suitability of bottle;

15) the signature of the representat ive of administra tion.

The test log book of bottles must be stored at the plant  where

was produced their examination.

Page 64.

270. Examination of bottles for acetylene is produced not

thinner than through each of 5 years and includes:

a) inspection of axtermsl surface of bottle in accord ance with

at. 261 present rules;
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b) testing porous mass;

C) pneumatic testing.

271. State of porous mass in bottles for acetylene must be

checked on plant— fillers not thinner than throug h each of 12 months,

or it is direct before each examination of bottles.

After checking of porous mass on each bottle, must be ha m mered

out the following marks:

a) year and the month of testing porous mass;

b) the mark of a plant—filler ;

c) the mar k, which certifies testing porous mass, which has the

form of square with the side, equal to 12 mm , with the image within

it of letters P~.

272. Bottles for acetylene, filled with porous mass, with

examinations test with nitrogen under pressure 30 atm ( gag .), in this

case bottles must be submerged into wa ter at depth not less than I m.

The pur i ty/ f inish of nitrogen, used for bottle testing, must be
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not below 970/0 by volume.

The examination of bottles for acetyJ~ene must be produced only

on plant— fillers of acetylene after testing of porous mans. After

the satisfactory results of examination o~ bottles, are ha mmered out

the marks according to st. 268 present rules.

273. Results of examination of bottles for acetylene on plant—

filler will be brought in into test log book, which has following

complexs:

1) number in order;

2) number of bottle;

3) manufacturing plant and date (month and year) of man ufacture

Cf bottle;

~) date of manufac tured  and followin g examination ;

5) date of filling with porous mass;

6) water storage capacity, £;

- _ _ _
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7) weight of tank without porous mass, valve/gate and cap, but

with shoe and ring, kg;

8) the weight of bottle without cap/hood, but with porous mass,

ring, shoe, valve~gate and solvent (tare), kg;

9) complete space, cm 3;

10) test pressure by nitrogen, kg/ca2;

11) operating pressure, kg/cm2;

12) the signature of the responsible representative of

ad ministration.

Page 65.

27~l. On bottles, rejected in accordance with Art icles 261 or 263

of present rules, next to date of last/latter examination by person,

who produced examination, is hammered out circular mark with a

diameter 12 mm with image of cross within circle/wheel, and

bottles them selves must be given into unsuitability (by means of

plotting of cuts on thread of throat/neck), eliminating possibility

of their further use.
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275. Examinations of bottles must be produced in separate

specially equipped locations. The temperature of air in these

locations must be not below .120. For the internal inspections of

bottles, is allow/assumed the application/use of electrica l

il lumination with voltage/stress not above 12 V.

With the inspection of the bottles, which were being charged by 
V

dangerously explosive gases, the fittings of inspection lamp and its

plug connection must be for explosion— proof performance.

276. Filled with gas bottles, which are found in prolonged

storage, with onset of their next periods of examination u ndergo

representatives of administration to certification in selective order

ii~ quantit y not l,.ss than 5 pcs. from batch to 100 bottles, 10 pcs.

from batch to 500 bottles and 20 pcs. from batch more than 500

bottles. Wit h the satisfactory results of examination, period of

storage is est a blish/installe d by person, who produced examination ,

for one year. Selective examination must be produced yearly and ta ke

shape by the appro priate event/report.

By the unsatisfactory results of examination, is produced the

rep eated .xami nation of the same quantity of bottles.
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Zn the case of obtaining the unsatisfactory results with

repeated examination, further storage of an entire batch of bottles

is not allow/assumed, gas from bottles must be removed within the

per iod, indicated by person, who produced examination, and bottles

V must be subjected to complete periodic examination.

277. It is forbidden to charge by gas bottles which have:

a) elapsed period of periodic examination;

b) there is not established/installed marks;

C) ate defective valve/gates;

d) Lt is injured housing (cracks, severe corrosion, noticeabl e

change in form);

e) coloration and labels they do not correspond to requirements

at. 252 present rules;

f) are injured. sleatwise or weakly mounted shoes.
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278. Repair of bottles (resetting of shoes and rings for

cap/hoods) and of Valve/gates must be produced on plant— fillers. On

the resolution of the local organ/controls of Gcsgortekhnadzor or

corresponding organ/controls of boiler inspecticn, the repair of

bottles and valve/gates can be allowed in special shops.

Valve/gate after the repair, connected with its dismantling,

must ~be tested to density at operating pressure&

Page 66.

279. To produce adapter/attachment of shoes to bottles is

permitted only with released gas and inverted valve/gates after

appropriate degassing of bottles.

Purification/cleaning and the coloration of the filled with gas

bottles, and also the reinforcement of nags on their throat/necks is

forbidden.

280. Filler stations, which generate filling of bottles with

compressed, liquified and dissolved gases, are due to cond uct journal

of filling of bottles, in which they must be sh cwn:

a) date of filling;
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b) number of bottle;

C) date of next (next) examination;

d) storage capacity, 1’;

•) stagnation pressure of gas with filling, kg/cm’;

f) quantity of filled into bottle gas. kg;

gj paintin g of person, who filled bottles.

If at one plant is produced the filling Of bottles with several

gases, then for each gas must be maintained the various journal of

filliag; with the filling of bottles with compressed gases the

filling of paragraphs “4” and “-~ “of journal not is compulsory.

With the filling of the bottles, establish/installed on the

motor vehicles or other conveying devices, in the form of tight

expenditure capacitance for the compressed or liquefied ga ses, the

utilited explosives the quality of fuel for the engines of these

machines, into th. journals of filler stations will be brought in the 

-- V~~~~~~~~ V
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following data:

a) the date of filling ;

b) the designation of the enterprise (organization) - the owner

of gas balloon machine ;

C) identification number;

4) the number of path or route plate;

e) the stagnation pressure of gas with filling (for com pressed

gas) , kg/c m’;

f) storage capacity (for liquefied gases), t;

g) a quantity of gas in bottles after filling (for liquefied

gases), kg;

h) the painting of person, who filled bottles.

Information on paragraphs “bI’, “cI’, I’d”, “f” will be brought in
V 

into journal according to the data of the path or route pl ate in

which the suitability of bottles to filling must be confirmed by the

-- 
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setting of right—angled die/stamp, by the size/dimension of 15 x 60

mm , with text “bottles are tested”, over the signature of the face,

heavy—duty/critica l for testing of bottles and their working order

before filling.

This f ace must be assigned by the special crder of the

manage ment/manual of enterprise (organization) — the owner of gas

balloon mach ine.

Page 67.

When, on the communicating bottles, safety valve is present, and

on each bottle of level indicators of maximum filling with liquefied

gas about this is made the mar k in the journal cf filling, but

paragraphs “f”  and ‘3. of journal it is permitted not to f i l l.

281. Filli ng of bottles with liquefied gases and test hydraulic

pressures in their periodic examinations must correspond to norms,

indicated in Table 17.

The design pressure of bottles for the indicated in Table 17

liquefied gases is taken as eq ual ts 2/3 test hydraulic pr essu res.

282. Operating pressure of gas in tilled with acetylene bottle

-- ~~~~1V~~~~ . V 
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in accordance with COST 5457—50 must not exceed 6 kg/cmZ in ma nometer

at temperature of .200. At other tem peratures the gas pressure in

bottle for acetylene must be not more indicated in Table 18.

V 
— V - - -~~
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Table 17.

- V rau .a ~ I~JOCYb 6aA . 
~~~~~~~ rul..

- (/) H.a~.eo.au..e .~. 
NXO ps.a.~.e~ oe

V 
V 6orne. ~~ 

l ~.: •~ AOIOS, ~./cM’

V( ~~~)M,M ak 0,570 1 ,76 

V 
V

(~ØB~iayras S(ae4irera3) 0,400 2 ,50 190
(f1~EyyaH  0,438 2 ,05 12
~~6yrIMet( 0,526 1 .90 10

V ( q)z.bo6yTH~ eH 0,526 1,90 10
~(j3~~ xHcb 9THJIeHa 0,716 1,40 10
~(j111ponaH 0,425 - 2 ,35 25

-
~~~~

ponH
~

eH 0.445 2,25 25,~J ’ epo~o~opo~ 1,250 0,80 12
U~1YrJueKHcJIoTa 0,750 1 ,34 190
(~5’)~Docreø 1 ,250 0,80 30

(4~peoH II 1 ,2 0.83 30
~~,l~~peoi, 12 1 .0 - 1 ,0 30

“1 •peOH 13 0,6 1 ,67 90
. L ~~peo~. 22 0,9 1, 11 30

-~ (J1~~uop 1.250 0,80 30
~~~~~opi cniI MCTHJI 0,800 1, 25 16
fl9~~aopicmia viii 0.800 1 ,25 10

~~~~~~~~~~~ 0,286 3,50 225

key: (1) . Designation of gas. (2). The we j .ght of gas on 1 1~ of

storage capacity is not more, kg. (3). the storage capacity, which is

necessary on kg of gas, is not less, 1. (Is). Test hydraulic pressure

of bottles, kg/cm’. (5). Ammonia. (6). Elsu gas (petroleum gas). (7).
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Butane. (8). Butylene. (9) . Isobutylene. (10) . Ethylene ozide. (11).

Propane. (12). PropyLene. (13). Hydrogen sulfide. (14) . ca rbon

dioxide. (‘5). Phosgene. (16). Freon. (17). Chlorine. (18). met hy l

chloride. (19) . chloride ethyl. (20). Ethylene.

V f~~1e 18.

(/) — ______ — ______ V —

O~py*SI’~ $a ?eNfl.paYypa. — 10 —5 0 [+5 +101 +15 +30~ +25~ +301 +35] +40

I .  -

LLluaeuue no uano~er-
py, u/ ca’ 7 8 9 10 ,5 12 14 16 18 20 22,5 25

key: (1). Ambient temperature, deg. (-2). Gauge pressure, kg/ca’.

Page 68.

F
283. &iller footl ights at plant— fillers and stationary filler

stations mus t be located in separate single-stage location ,

isolate /insulated from compressor stati on and from other locations by

fundamenta l incombustible walls.

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~ VV ~~~~~~ -- - V - ~~~~~~~~
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the height/altitude of the Location in which are

establish/installed filler footlights, must be not less than 3.25 m

from sex/floor to the lower protruding parts of the rooting coating.

Vithi n the walls, which separate/l iberate filler footligh ts from

compressor station , the device of apertures it is not allo w/assumed.

284. Bottles, charged by gas, must be solidly fastened and are

tightly conn ected to filler footlight.

285. Pressure bottles, take n as plant—til lers from users, must

have residual gas pressure not less than 0.5 kg/cm~. Bottles with

dissolved acetylene must have residual pressure not less ind icated in

Table 19.

286. The emission of gases f r om bottles in capacitance for lower

pressure must be produced through reducer, intended exclusively for

this gas, painted in appropria te color.

Low—pressure chamber of reducer m ust have manometer and the

spring saf et y valve , adjusted to the appropriate maximum opera ting

pressure of the capacitance into which will pass the gas.

With the impossibility of applying reducer for strongly

r

_ _ _ _  _ _ _  _ _ _ _ _ _  V - VJ
._ _ - -_L___--____- --V - — -a- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —V -- -
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corrosive gases (chlorine , sulfur dioxide. phosgene) is allow/assumed

by authorization of the local organ/controls of Gosgortek.knadzor of

the U SSR or corresponding organ/controls of boiler inspect ion the

application/use of another reliably effective device.

287. With imp ossibility on the spot of consu m ption t3 release

gas due to malf unction of valve/gates bottles must be returned to

filler station. Gassing f r om such bottles at filler station must be

produced with the acceptance of the special precaut ionary measures.

I
- - - -~~~~~~~~~~~~ V - - - - - -- - - - - V - - - _ _- -
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Table 19.

G~) ~4 0 ~‘~~oT + is(/ J Te~~n.p11yp$ . FOIL ~~~~~‘ + IS ~~~~O +21 I~LaiIo +35

(~-)
MnsussJIbnoe ~onycxaenoe ocraToq-

no. flnaelne no nuioMeTpy,
ga/ ca’ 0,5 1,0 - 2.0 3,0

Key: (1). Temperat ure, deg. (2). It is below. (3) . From. ( -Is) . to.

(5). Rinimum permissible residual gauge pressure, kg/cm’.

Page 69.

288. Gas containers, set up in locations , must be loc ated from

radiator of beating and another space heaters at a distanc e not less

than I m , from gas stoves and similar dev ices — it is not less than

1.5 m and of furnaces and other heat sources with free fla me — it is

not less than 5 m.

When , in space heaters, shiel ds are present,, which prevent

bottles from localized heating, the distance between shields and the

adjustable bottles must be not less than 100 mu ~

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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289. Bottles, establish/installed as expenditure capacitance for

compressed and liquefied gases on automob iles and other convey ing

devices, must be solidly fastened and they are hermeticall y sealed

connected to exhaust conduit/manifolds. Rearrangement and the

replacement of the bottles, not removed for  filling, witho ut the

resoluti on of face, heavy—duty/ cr i t ical  for the operation of the

conveying devices pointed out above, is forbidden.

290. In weld— shop in the presence not more than ten welding

points is allow/assumed for each post to have on one spare oxy gen

tank and acetylene. Spare bottles must be stored in special annexes

from the incombustible aateri~ls or m ust be protect/surrounded by

steel pane ls. In the  presence in shop, is mor e than ten welding posts

m ust be arranged centralized gas supply .

291. Cylinder s wi th  poison gases must be stored in special

closed premises whose device is regulated by appropriate norms and

circunstauces. Cylinders with all other gases can be stored both in

the special locations and in the open air with protection from the

ef fect of residue/settlings and solar ray/beams.

Storage storage in one location of oxygen tanks and of cylinders

with combustible gases is forbidden.

‘-V - -
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292. Filled cylinders with mounted on them shoes must be stored

on stpragss in vertical position. For a preservation from

incidence/drop, the cylinders must be establish/installed in the

specially equipped seats, cells or be guarded by barrier.

293. Cyli nder s, whi ch do no t have shoes, can be stored in a

horizontal positio n on wooden f rames  or shelves. With storage on the

o~en pads, it is permitted to also pack cylinders with blocks in

piles with packing of cord, wooden bars or rubber between horizontal

series of cylinders, during the packing into piles, the

height/altitude of piles must not exceed 1.5 m and all valve/gates

must be directed to one side.

294. Warehouses for storage of cylinders, filled with gases,

must be single— stage with light/lung type coatings and not have

garret com pa rtments. Walls , partit ion/baffles . the coatings of

st ora ges f or storage of gases must be of the incombustible materials

not below II degree of refractoriness. Windows and doors m ust be

open/d isclosed outside. Window and door glasses must be dull or are

painted by white paint.

Pa ge 70.

The height/altitude of storages must be not less than 3.25 m from

L~~~~~ VV ~V~~ - ~~~~~~~ 
V
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sex/floor to the lower protruding parts of the roofing coating.

The device of light/lung coatings for the storages of cylinders,

filled with oxygen, and also with nitrogen, carbonic acid and oth•r

inert gases, they are not necessary.

The hems of storages must be even with nonskid surface, and for

the storages of cylinders with combustible gases — from the

materials, which eliminate sparking with the impact/shock about them

by any object/subjects.

The device of storages for cylindets with POiSon gases must

correspond to the effect ive norms and positions.

295. Temperature in closed storage locations must not exceed

•350, With an increase in the temperature above .350 mu st be accepted

the measur es to cooling of the locations of warehouses.

296. Illu mination of storages b r  cylinders with combusti ble

gases must answer norms, which exist for locaticas, danger ous in

relation to explosions.

297. seating of closed storages is allow/assumed only central —

water, steam or air.

I 
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298. In storages must be hung out commands and rules on

i~versiou with cylinders, which are found on storage, and also

posters about prohibition of smoking, etc.

299. Storages of cylinders, filled wi th  gas, must have natural

or mechanical ventilation. Storages for cylinders with combust ible

gases must have ventilation, which ensures the safe norms of gas

concentration in accordance with the requirements for the sanitary

norms of the layout of industrial enterprises.

Equipment for removal of dangerously explosive gases from

storages must be for explosion—proof performance. The gases,

abstract/removed through air conduits, must not proceed to the

sources of the free flame and into the locations where can be loca ted

people. When the removed by ventilation gases can create dangerous

concentration in the surrounding zone, removal of gas must be

produced into special absorbers.

300. In storage for storage, of cylinders with poison gases is

permitted to enter only for persons, who put on gas mask or anothe r

means of defense from gas.

- - - -
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301. Warehouses for storage of filled by gas cylinders must be

provided by resources of state fire supervision s.z

302. Storages for cy linders with fire—hazardous gases must be

located in zone of protection by lightnin g controls.

Page 71.

303. Saximum total capacitance of separate storage location for

storage of cylinders must be not more than 3000 cylinders in

conversion for isO— liter, moreover this location must be divided by

incombustible walls to sections, in each of which is allow/assumed

storage not more than 500 cylinders (ISO— liter) with combustible and

poison gases and not more than 1000 cylinders (40— liter) with

incombustible and nontoxic gases. Each section must have independent

output/yield outside.

304. Breakage betwee n storages of cylinders, filled wi th  gases,

and between storages and adjacent production buildings, public

locations, habitable houses must satisfy the requirements for rules

of fire—fighting norms and must not be less given in Table 20.

The breakage between storage with cylinders those filled with

ck lor ine or pbosgene, and habitable houses must be in accordance with

— -V ~~~~~~~~~~~~~ — - -V
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the rules of the a rrangement/permutation, device and contents of

storages for storage of the strong toxic substances.

-305. At a distance 10 m around storage with cylinders, it is

prohibited to store any fuels and to prcd uce works with tree fla me,

somehow: forging, welding, soldering.

306. Displacement/movement of cylinders in point/items of

filling and use of gases must be produc ed co specially fitted out for

this trucks or with the aid of other devices. Workers, that operate

cylinders, mus t be wel l instructed.

307. Transportation of filled with gas cylinders can be produced

on spring transpor t or on p la t form truc ks in a horizontal position is

compulsory with packing between them.

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
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Table 20.

H. (3) (s~~~)

~~H. EWHOCTb CkAIAI ~~~~~~~~~~~~~ M.~~ Y zax~ MI UsNuaj i l oap.- : BIJt I.I,III I
‘
~~~~ 

rises daaAoNo. (a n.P.c~ eTe aU.WTCS p ) ~55~4 Hi

“ -H ii 4O.a .~po.Wi 6aAao.u) . NCNtI . M

-~~-

500 6ajuIonoB BKJlI0- c,cJTai~aMH, a tax- 20
‘IHTe JIbHO - we CKJI&~CKHMH H npoH3.

- B04CTBeHHII1 MH noMelneHH-
- (‘7 ) ~~~HMH

2 ()t500 j~o 1 500 6ajuioso~ To we 25

~~ IxaK)qIITeJt bHO V 
V

- 3 ‘Csuwe 1 500 6moNoe V 
30

V 4 ( Ilesauculo 0? eMitocTil Mê*Ay c~~uuauu H *~~IM- 50
V 

CKHUI MM ~OM1MI

5 ~TO we (
~ ~
4e*Zy CXAWMI H 061ue 100

- - 
‘ cnesaMku coseineeitass

Key: (1). on pores. (2). Capacitance of storage of the filled with

gas gallons (in conversion for 40— liter cylinders) . (3) . Between

which buildings are determined the breakage. (4). The value of

breakage is not less, m. (5). To 500 cylinders inclusively. (6).

Between storages, and also storage and production locations. (7).

Prom 500 to 1500 cylinders inclusively. (8). The same. (9). It is

more than 1500 Cylinders. (10) . Bet ween ~torages and habit able

houses. (11). Independent of the capacitance of storage. (12).

between storages and public locations.
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Page 72.

As packing can be applied wooden bars with the cut out seats for

cylinders, and also string either rubber rings are not less than 25

mm in thickness, on two rings to cylinder, or other packing, the

preventing cylinders from the impact/ shocks against each other . All

cylinders during transportation must be packed by valve/gates in one

side. Is permitted the transportation of cylinders in vertical

position, it is compulsor y with packing between them and

enclosure/protection from possible incidence/drop.

With loading—unloading works, transportation and the storage of

cylinders, m ust be accepted the measures against their

incidence/drop, damage and contami natio~s~

Transportation and the storage of the standard cylinders of

large displacement (whose capacitance is more than 12 t) m ust be

produced with the installed protective ho ods. Storage of the filled

cylinders on a plant—filler before transmission/delivery to their

~set 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

bocls. 

: V11 J~~~~~
1

:irT~~~~~~~



1’ AD—A 066 295 FOREIGN TECHNOLOGY DIV WRIGHT—PATTERSON AFO OHIO FIG 13/4
RULES OF DEVICE AND SAFE OPERATION Off VESSELS, WOR KING UNDER PR—ETC (U)
JAN 75 A STUGAREV

UNCLASSIFIED FTD_ ID(RS)T 23t4—77 pit.

_ UI

I

I
V

_ _ _ _ _  

a - --



-~~ —-~~

DOC ~ 7723~~05 PAGE

With transpor t ation and storage of cylinders with poi son gases

on each side branch of the valve/gate of cylinder, lust be placed the

plug/silencer.

308. 111 persons, who have direct relation to operation of

cylinders, l ust be taught in accordance with production ma inte na nce

instruct ions after cylinders, their knowledge are tested by

administration on building ground, in accordance with requirements

for section VIII of present rules.

309. Cylinders, filled wi th  gases, with transportat ion or

storage lust be pr otected iron act ion of solar ray/beans.

310. Transportation of cylinders by rail, water and air

traespo~t mu st be produced accord ing to of corresponding ministries.

311. ~onitoring of observance of present rules at plant—f illers,

filler stations and on experisental point/iteis must be produced by

engineer—controller/inspectors of Gosgort.khnadzor Of USSB or by

L iDap.ctors of boiler inspection not thiiin.r than One tines per annum.

-~ ~~~~ 
I
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XII. Investigation of accidents and emergencies .

312. On each e.ergency and about each lethal and heavy accident,

connected with aaintenance of vessels, working, under pressure

(vessels, cisterns, buoy/barrels and cylinders). adainistration of

enterprise is due to inuediately infor. engineer—control].er/insp.ctor

(inspector) and local organ/control of Gosgortekbnadzor Of USSR or

correspond ing republic or departaental crqan/control of boiler

inspection.

313. Investigation of accidents and elergencies nust be produced

in accordance vith coinand cf Gosgortekhnadzor cf USSR.

Page 73.

314. Prior to engineer—controller/inspector’s arriva l

(inspector) for c3llaboration in investigation of accident or

energency adainistration of enterprise is due to ensure safety of

entire situation of accident (to energency), if this does not cause

danger for life of people and does not disturb order of production of

enterprise.

t.
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XIII. Final positions.

315. For violation of present rules, guilty are drawn on

responsibility in accordance with effective legislation.

316. Present rules enter on the strength of from 1 July 1957 in

relation to all newly manufactured vessels.

The need for correlation with the present rules of working

vessels, and also manufactured and locating in the manufacturing

process on 1 July 1957, is establish/installed in each individ ual

case by the organ~controls of supervision.

317. With entrance on the strength of present rules, they are

abolished:

a). The “rules of device, setting up and examination of the

vessels, working under pressure”, affirmed on 2 April by 1951 .aiq

state boiler code committee of NES;

S b). The “rules of the device, content and the ex amination s of

cisterns and buoy~ barrels for liquefied gases” , affirmed on 3

September by 1952 main state boiler code committee of NES;

- I  
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C). The “rules of the device, content and certification of

cylinders, for the compressed, liguified and dissolved gases”

affirmed flES 3 October 1949.

d). the circular letters and other instructional .at.rials,

released by main state boiler code committee of MR S and by

Gosgoctekhnadzor of the USSR to developae*t and additiom of the

rules~ indicated in paragraphs “a”, “b” and “c” of present article.

H
1 ’ •
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Page 74.

Jo typing.

Page 75.

Log book of vessel, working under pressure.

Registration No. __________

~~~~~~~ :±i~~’::~ T11_
~~~~iI1JTI Iii - ~~~~T1EiT
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(Cmp. 1) ~~ - ,. - - ‘
,

(I) Pupewe~se aa u,royouepw. ~4 •

OT . . . . * . . . .196 . .r. BbI~~~HO

(-~~ Ynpas~ieaiie,i
(~9 oxpyr a rocropTexHa~3Opa CCCP ~uw

(
~
) NNCNeK~ Ne~ kOTaOnaaaopa 

. . . 
Key: (A). (Pages 1). (1). Resolution for manufacture No. (2). from...

196 ..~~ is given out. (3). By control. (4). the district of

Gosgortekknadzor of the USSR or. (5). by boiler code committee.

Certificate concerning the quality of the manufacture of vessel.

(t) 13) 
(1) uso.cxol 74 . . . • • • • n3roTo~aeI

~ ..~ ws.oss•e. e.cy$I)

• . . . . (ii) . ...
(a.’. ~i a.uaa. N %MS •OBSSNS u .oa.-u$rO?O.U TSal , I Sip IUSC)

Key: (1) . (designation of vessel) . (2) . plant No. (3) . it is made.

( ) .  (date of manufacture, the designat ion of •anufactu rin g plant and

its addr ess) .

• - ‘ .

~
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‘

(Pages 2 ) .  Characteristic of vessel.

14...,.o.aN.. (j) 4. aesiu. lTssrnui~1I?yps. ~~~~~~Sac?d coc y~ a rp.a.

B kopRyce 
S

B Tpy6Ko~ qaCTI .

B py6awxe

Key: (1). Unit designation of the vessel. (2) • Pressure (surplus).

kg/cm*. (3). Temperature , dig. (4). Working medium and its corrosive

properties. (5). Capacitance, 1~ ‘.

FOOTNOTE ‘. For a cistern mus t be shown also total weight in t ons.

RNDFOOTN OTE .

4 (6). In housing. (7). Ia tube part. (8) . j n jacket .

- - ,- .•~~~~~~-----
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DOC ~ 77231~ 06 PAGE
?a~~~ ’77~

(Pages 3). Information about basic parts of the vessel.

(
~ 

— 

Pss..spw. aa ~~ O! ,~ n.... o ceapu. isa.•~
Ha.~..o.S 

-

____ ________

• .. ..~,,a (~ . 1?~~ (‘T~ .
eocva. (Iiofr ~ 

( 
) ~~I’ —• ~nyC. AP~NU l. 

~ ~~~~~~~~ ! ~~~ropJiOaN$~~. , ~ e~~~ 1~ ~~~~~~~~ ~~~

~ peweTsil . ~ — ~
• ~ Tpy6l~. py . u ~o ~: : &a~-o 6anieI) ~~ ~~~.. ~ S 

~ o 3(*~C ~ ._ , *~~~ g g~ I~ 0 5  ~0 •s  0 ‘ ~~~ S

* ~~a I. U S~~- •

• 1 : 5

Key: (1). No on pores. (2). Unit designation of the vessel (housing,

bottoms, necks, grates, tubes, jacket). (3). Quantitative, pcs. (4).

Size/diienaions, mm . (5) . diameter (internal) . (6) . wall t hickness.

(7). length (height/alt itude). (8). Base metal. (9). designation,

mark/brand . (10). No COST. (11). Data on welding (soldering). (12).

the method of the manufacture of joint (welding, soldering). (13).

the form of welding (rations). (14). electrodes, welding wire, solder

(t ype, mar k/brand, No COST or TU).

:~~i~: ~~~ : - _ _ _ _ _ _ _ _  
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DOC ~ 7723~i~O6 PAGE ‘7

In graph/count “base metal” along with designation and

mark/brand of steel for carbon steel is indicated boiling or stead y.

During the manufac ture  of vessel according to the special

technical specifications which provide for testing the mec hanical

properties of metal at operating temperatures cr after heat

treatment, and also in cases when vessel is nadq from the materials
~~

O5-5T4
to which there are ~~~~~~~~ the data of this table are supple mented

by the information about the results of the mechanical tests and

chemical analysis of base metal, manufact ured in the volu•e,

indicated in TU.

i:. 
~ 1 ~~~~ =



DOC ~ 7723~~ 06 PAGE (4~~

(Pages 4) . Data on branc hes, f langes , cap/covers and fasteners.

S 5 
-

• Koa.~.c,io, Pas.i.Øv. aa Hiai...o ,..., * rOCT
. Ha.a.u .a... IA. * uo • v.p..

~ ~~~ c1 11 .k eq.. ..ysaaa ~~
S 

_ _ _  _ _ _  _ _ _  _ _ _

- Aima . 0 Tpoo6pa6oy*e CoC~f l i  ero aj ie e..~o, (ua • pe*iiN) .

4 .  . *

4 • * S * S  . I I 

Key : (1) . No on pores. (2). Designation. (3). Cuantity, a pcs. (4) .

Size/dimensions, m m or No on specification. (5). Designation and the
mark/brand of metal. (6). Jo GOST or TU. (7). Data on the heat

treatment of vessel and its cell/elements (form and mode/conditions).

~~~~~~~~~ ~~iii i: T~~~~ -



v--- - -

~~~~~~~~~~~
--- - - 5---- -- _• -:

~~~

--

~~~~

-_S

~~~~ 

-

DOC = PAGE 1/ 41
Pa~~e~ Tg,

(Pages 5). Fittings of vessel.

I YCAO..MI Yc~os.o. M.c~.Hs.v..os a,i.. 
~ •poro~~. a ~~~~~~~~~~ Mst~pisa

I _ _ _ _  _ _  
-
~~~~

‘ 
_ _ _  -

~~~~~~~~~~~

p

• 1.

Key : (1). No on pores. (2) . Designation. (3) . Quant ity. (4 ) .  I nternal

d iameter , mm. (5). Conditional pressure, kg/c.2. (6). Material . (7).

Si te of installation.

Vessel Is made in complete conformity with “rubles on the
ve~~ el~~, working under pressure ” and by techn ical spec ificat ions for

S 
manufacture, It underwent the hydraulic test by test pressure :

S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • -~~~ -~~~-~~ -- - - • - - -- - - ---- -- --- - -



DOC = 77231~O6 PAGE J~~~ 2~ 
0 0

housi ng 4 ..  kg/em 2

tube part . . kg/cm 2

jacket . . kg/cia

mad to the pneumatic leakage test by the pressure :

housing ... kg/cm2

tube part , . . kg/cm 2

jacket ... kg/cm 2.

Vesse l is considered suitable for wo rk wi th  the indicated in

present certificate parameters  and the medium.

S rAo.K.~a w~*exep S0.OÔa 

• 
. n . (noAfllC b)

HawaA.Mwc OTI ( aa.cda 
(n0*I.Cb ) 

(~~ 
- 

b 

• . . . . 19  • •r.

Key: (1) . m. p. (2) . Chief of plant.. (3). (signature). (14) . Ch ief of

OTK of plant.

I
p. — • 5 _ _ _ _ _ S  ~~~~~S • ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ — .  ~~~S~~S~~~~_ S-5~~~~ S S
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DOC 7723jt06 PAGE • o I

Log book must involve the drawings o,f vessel with the indication

of basic dimensions and stress analysis with the application/appendix

of the draft/drawings: the walls vessel, necks, cap/covers, tube

walls and flanges.
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~~~
‘ o~~?a~~€~ ‘79. S

(Pages 6). Information about the locatiom of vessel.

I •.. .~~~~e..i* 
- 

f l?a yc o.. . 

S

Key: (1). enterprise—ow ner’s designation. (2). Location of vessel.

(3). Date of sett ing up.

(Pages 7). Face, heavy—duty/critical for the safe action of vessel.

(p - 
• 

— (i) •
. 

S

: A.a .ocm. Ivea~I lvi I o?~eCTiO POct,ICb

~~~~~~~~~~~~T
. 

S

Key: (1). No and the date of order about designation/purpose. (2).

S 

Function , surna me is name and patronymic. (3). Painting.

I L - ~~-~~~~~~~~ - . 
•
- - - . •  ~~~~-- - .- S -
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DOC 7723JtO6 PAGE ~~
(Pages 8) .  InformatIon about the established/installed fittings .

r - 
(,•‘ ~~~ . (1) (7)I H.u..uov. Koa.i, . Ycao.. ,~ Veao..o. M.c?o

~~~ :“ 
cylo ~~~~~~~ * ?OPI$Jl

Key: (1). Date of setting up.. (2). Designation. (3). Quant ity. (4).

Internal diameter. mm . (5). Conditional pressure, kg/cia. (6).

Material. (7). Site of installation. (8). Painting of

heavy—duty/critical.
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~: _~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~ -5_ 5~~~~~~~



5~~~~~~ — - 5 5--- ~~5- S5 -5~5~~ S S ~ - 5 5 -~~~

I

• DOC 772)14b6 PAGE

Other data on the setting up of the vessel:

a) the corrosivit y of medium;

b) ant icor rosive coating;

C) heat insulation ;

S 4) refractory lining ;

e) the connection of vessel.
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DOC = 7723~~ O6 PAGE

Page 80.

(Pages 9—1 2). Information about replacement and repair of the basic

cell/elements of vessel, workers under pressure 1~

FGOTNOTE ‘. The documents, which confir. the quality of the newly

adjustable (instead of worn) cell/elements of vessel, the quality of

the used wit h repair materials, and also welding (rations) • must be

stored ii special miliboard. IND?OOTI0TI.

- ~~~~ •f Pocn.c~ -As?. 1 C.IA..v. 0 sivOw, N P MOIT* oy..,c?.....ro 5•~. —

S ~•~~ 4 S  - — .

S

t~~~~5i
- 

-
5 - -I

Key: (1). Date. (2). Information about replacement and repair. (3).

Painti ng of responsible person..
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DOC 7723~~O6 PAGE 4ar
2,

~~~~~l~~

(Pages 13—31). Recording of the results of’ examination.

“~~fl5?S rt I j
Peiyas.,uip *s?OalpCysoI~i,.apJ 

P’SPSssu”s
~~ 

C.~~ ca~~~.. ~~~~~ 
S

- 
a...a $•SASIIS 

. :- M

— v
• •~~~~~ S S J /

Key: (1) . Date of examination. (2) • Results of examination . (3).

Solved pre ssure. (4). Period of following ezami~~tion.

(Paq 32) . l.cord Lag vessel.

cocy~ ap roc~pipoui u ie . . .. 
- 

S (p.r.cyp.p1m~ aI opr. .)
B DIcnop7 nposy~~porno ~~~~~~ i •po~ iyposa.o
.cero JiliclOl a iov ‘lu cite ~ep1exe* H.

- ‘~cs1 a.a .oc? b p rucyp.py~~~~.ro a *.~ (~() (aSa .cI.) — 

19..r. -

Key: (1). Vessel is recorded after No. (2). ii •

(recording organ/control) . (3) . In the log took is numbered

of pages it is laced. (4) . i. all - of plates , in that
of the num bers of drawings in.. (5) . (function of the recording face) .• ( 6 ) .  (s Ignature) .  ( 7 ) .  m. p.
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DISTRIB~7rION LIST

DISTBIBImON DIRECT TO RECIPIENT

ORGANIZATION MICROFICHE O RGANIZATION MICROFICHE

A205 DMATC 3. E0 53 AF/ INAKA 1
~~io nt.t*~c 2 E 017 AF I RD3~ R—W 1.
B31~ DIA/RDS 3C 8 £404 AEDC 1.
CO~3 USAMIIA A E408 AFWL 1
C509 BALLISTIC RES LABS 1 E4 10 ADTC

• C5].O AIR MOBILITY R&D 1 E4 13 ESD 2
LAB/PlO FTD

C513 PICATINNY A~~ENAL 1 CCN 1
C535 AVIATION SYS Cc*qD 1 ET ID 3

NIA / P H S 1
C591 FSTC 5 NICD 5
C6].9 t.ff A RE1~ TONE 3.
D008 NISC 1
11300 USAICE ( USAREUR ) 1
P005 ERDA
P055 CIA/CFG/ADD/SD 3.
NAVORDBTA ( 5oL) 1

NASA/KSI 1

AFIT/LD 1
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