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H2 Works Standards

The instruction manual only contains those Works Standards which are listed in the following

table:

During the preparation of this manual the current version of the standard was added.

The standards are not subject to change control.

Pressure and tightness tests of pressurized hollow spaces 026.00.1
Surface cleanliness of pressure vessels and piping 033.21.2P1
Cleanliness and cleaning of process piping at site prior start-up of machines | 033.21.2 P2
Preservation of pressure vessels, piping and fittings 033.23.5
Lubricants 790.21.2
Screw tightening torque 903.99.0
Field welding of pipes (Quality assurance documents) QSV-WQ-04e
Execution of hydrostatic and pneumatic pressure and tightness test. (Quality | QSV-QP-07¢

assurance documents)
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: _ Pressure and tightnesstests  ATLAS cogggﬂensnens :
Emmemmms  of pressurisedhollow i
 fitlasOopeo . spaces  WoksStndad
- F— 5 | . ~ ENG 026.00.1 -en

U (OHginal verston: german-revision ¢/02,98):

o General

o Pressutised vovsels md hollow spaces mcorporated m paﬁs of ACE products ane sub_;ected to pressure tosts and, it
1. required, tightuess tests fo verify their stability and tishiness and for reasons of ‘safety fo avoid danger to persons, in
o particular operators, animals ‘and the environment. The tests are aimed at mlmg out dengers. entailed: by bumtmg'
= pressurised spaces and/or leakages of toxic, inflammable or radioactive fluids. :

The pressurised spaces of these: components may be filled with: d:ﬁ’erent ﬂmds (hqmd

gas, vapour), The followmg components and part groups sare sub_gected to pressure’ tests
presgure vessels, pipes {Works Staridard ENG 036.00; 2); casings, suction nozzles and:
“miscellanieous parts (complete plants, machme RIOUDS, .\ ) as per orcier book or e
customer reqmrement v _ : : S

This Works Standard desctibes the scope of pressure and ngllmess tests carned out inolon
ACE as a function of the dangerous nature of the fluid handled , G
(Iti& not applicable to suppherupurchased parts and ‘customer-provi ed parte wluch i
-.however, have to meet ’che atatutory regulauons and have W be executed anci R

Deﬁnlﬂons

L Pmssure tesls E 'To check stab:hty and hghtne ; of components (soe item 3) o

G szmulic tig}wwss test' .To vmfy tsghmess (see 1tem 3.1) L

R Mgp_{mm .: Comsponds to safety check (see ftem 3. 2) a8 to mture and scope, itis, however, S
SR ‘earried out in'an open test busin and at reduced test pregsure. The formation of foam

Cppof bitbbles is an indication of leakages. For calcilation of tesl presmm as per AD::
e Instmctlon Sheet HPZO nefer to the Hmdlms Manual, ; S

| Hebumsnifinptesi The probe of the meamnng mstmmem regxstexs any helivm: leakages escapmg
- {direct probing = lzghbwss fromithe pressunsed space on the surfa:e of the spectmen B
Zotest) o : i o e

: ‘: ' {i elim amelogngg gésg ‘ bThe probe ofthe. measunng ms!mment regxstem any hehum lea.kagcs escapmg
o (Mghtesstest)” 0o fromthe pressnnsed ‘pace in the gm-hght qaace between the test specm]en and the :

i plasnc enclosure Surro ding it;

et R LT Y The probe of then measunng mstmment regtstels any traces of hehum that enter :
“ (Hghtnesstest) il the evacuafed space of the test specunen : S e

31 deraullc pressuretest

e Components that mciude Preasunsed spaces ave’ subjected to hydrauho (hydroatanc) i

. pressuretests {o verify stability and tightness dependmg on the conditions of the
application and their function, The test pressiré is caleulated for each component on
“--the basis of the standard apphcable to t.he individual component refer to Handlmg

Manual. : : ‘ St
: :’Opemngstam . Applications T T
.1 Internal overpressure:.. |~ Pressire vessels, pipes fo' ADInstmchon SheetHP 20
Internal overpressure: .~ |'» " Machine parts (e.g/ casing} . .7 o ASME CODE VHI; API 672
| Exteriial averpressire or © |'¢' Pressure vessels; machine pats . |to'statidard ACE test procedire’ #).
negahvepressure S - e S R
Towed: - Staadod dept, | ER‘e:v’isioz»x ] Reasonofrevision
Dae | 111985 | C/09.1998 General revision
Natie Habeth | KSN/Némorin T L
s R E ACE Works Stendard ENG 026.00.1~en "/ page 1 of 4
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Yo ACdoc.-no.: IM_57237318_en
S & Plantcode: ASU Kosice
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M The ACE test procediire specnﬁes that these components be suhbjected to-a hydrauhc
pressure. test at an internal test pressure of 2. bar for: Teasons of safety (to veriy
tightness) :

Hydmuhc pressure tests are carned out by pressunsmg tbe space with conchtmned water as
test fluid. & :
Por more details on hydmuhc pressme tests refer to Wntten Procedure QSV-QP-7;

3.2 Saf g[check

: Whenever the need of carrymg ont pneumattc pressm:e tests is specxﬁed for the ﬁmd :
-handled in réquirement classes A2to C (refer 1o table in‘item 4.1}, ACE reqmres asafety. .

. “cheek to immediately precede the pneumatxc pressure test to protect the staff in charge ofi

o e test from any danger This pneumatw safety: check incorporates: the test specimen, being
- imperded in water in'a closed pressuse test basin, It is; however, not part-of the prescribed
fest ingpection of the componmt Fot valeulaton of test pressure (owrpressure) refer to

. 'Hendling Manual, :
. _For more detalls on: fhe safety check refer to Wntten Proceclure QSV-QP 7‘

4 : lggtness tests az; mnction ot‘ the dangrous nature of the fmid handlad

: : ;4’.;11 'Re uirement c-laseen and test sco es L - v
i ,"Dependmg on the dangerous natire of the ﬂmd handled the pressunsed component iy

" tested for tightness aft.er it has passed the stability test. and safety check [refer to item 3). I
~the fluid handled'is a liquid {(e.g walter, oil); the component Just ‘has to pass the hydrauhc -
 pressure test t0 verify its stability. i the fluid handled'is a gés or a vapour, additional

tightness testa have o be carried outifi most cases. Refer to the subsequent table for the
- -zrequzrement claﬁses apphcable to specxﬁc ﬂu;ds best scopes of nghmess tests: and ACE i
v code " .

Mvte For gas tmxlures reférto :tem 4.2.2.

;Reqmnem‘ent classes Apphcanons L Tm scope R
“Description |- Code: : Fluxds descnptxon : ’I‘est type: o Test fluid:
Normal '} AL e »Nm.hazafdous gases or vapours ;| Hydraulictest © © | Conditioned water
1D sich ne i, N and waber Vapour ] i e
Incneased A2 e slightly hazardous (non-inflamm- | See Aliplus o 00 ny ﬂll‘OI‘Ng
G . sble‘dnd non‘loxic) gasesor. | pneumatictest' . .
Sl vapourssuch as €Oy, L ‘
e Casmgsmudeofalummmm
R e o Ciistomer requirement © 71 L
High “Biiiter [ Hazardous (inflammable and/or SeeAl plus . Hehum orHe/NZ-
Bt B =21 2 toxic) gases OF vepours | sudl a5 pneumanc test . | mixture with: ;
“refrigeranis (RlSda, : S helim content of ]
polypropylene,..,: L T o E 10%
e L Customermqmrement ; R R B
e e Very hazardous (mﬂammable/ See A2 ploshelivm - Helmm i tested
B R i B exploswe mld/orh)ghly toxic/as | sniffing test Ll spare
o Extreme iR dionctive) gnsesorvapours 1 See A2, plushelium: I-Ichum in tcmd
S i B Customermqu:rement o Tenveloping test . fepace.
'CS : See A2, plus heliim | Heliiim apphed
vacuumtest from outsxde

For more detmls on tlghtness tests refer to Wntten ?rocedures QSV-QP~2 and QP-'?

ENG 02600.1:en  page2ofd

ACE Works Standard
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Y« ACdoc.-no.: IM_57237318_en
%  Plantcode: ASU Kosice
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: 4.2 Classification of some flutds with

42,1 - Gages and vapours

vd to thelr dangerons nature

Classificatlon sis per

Fluidg handled . :
(applicable also to higher contents in gas . requivement class (code)
mxxtures) : or evaluation
1 L Al s
N3 gnnrogen)
o EWaler vapour i L
1.C0; (carbon dxoxlde) a2
0: {oxygen) = ol
Refrigerants (R134a, PHC) B
CO (¢arkion monoxide)
| NHy (ammonia) e
FOlefins (ethylene, pmpylene, ) L
Pamﬁms (meihane, e!hane, propane, natural gas,
i)
SOq fsulphur dnoxude)
H, (hydrogen) ..
Cotitent <'5% i
H (hydrogen) cL.
Content 25%

L= Chlor(c Bases and all offier ‘guses wd vapours

(non-harzm‘dous, mﬂanmable, toxic, hlghly toxic,
Jaay

Ag perregulation on hazardous sub_s_tances:or»;s‘,_: s
and Quality [ o

agreed by depenmems Engmee

422 @

Control

Flald handledg T
G‘AS mixtul €3 conta!nlng ﬂulé

g Clasémcation‘a&ner e
requirement elasy (code)™" -

or evahiation

it i ofdxﬁ'erentrequnrement c]asses R
Composmon sl Coment E AR
B4HCL Cl~con£eni *-15%” e B
e, B ;Cl-contmtzs% e
BﬂClH-C2 ': ‘C2-content <394
B+H(C1HC2 LC2-¢ontent 3% CZ

: 2+ fuiof the same requn—ement class und ey other
3as fixtures (nomhazmlous, mﬂmnmablc,

“|As per mgulanon on hazardous aubstances orag|:
nereed: by departmeuts Engmemng and Quahty ‘
: Contml : o o

: = 5 L Engineoring

5.1 - ealing glacea' ggkets nnd maﬁng autracas e
... The executton of aealmg surfaces {e: g groove, v type groove, ﬂat) and surface qtm]n;y

‘toxtc, hxghly toxic;.: )“, :

are determined as a function of requirement class, sealing type and the individual -
application {e.g; temperature). Seals and sealing surfaces must be selected and] or
destgned in keeping with the apphcable standards,

For instance: ¢ for seals 5 Works Standard ENG 040 00, 0 , v
¢ for sealmg suxfaces ¥ Works Standard ENG 083 00 0 and DIN 4760 s
ACE Works Stendard ENG 026.00.1- ¢n ‘page3of4
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005

o g ACdoc.-no.:
S&  Plant code:

IM_57237318_en
ASU Kosice
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82 ‘I‘m ref&eﬁcrgg on drmving"

For. nstance: Pressnre and tsghmess tests ag per Works Stamfard ENG 026, 00 1
S Fluxdhandled of requirement class Az for a 1200-litre vessel

U On drawing: Pressure md nghmess tcsts as per Works Standard ENG 026,001
e R ; Requn"ement c]ass 42, 12001 :
Test pressures:- {for siabnhty) ;
: plmm (for safety dunng testmg)
B : Papoaien; (0T tsghmess) -
Mte valume to bc shown only forvessels

ndlcﬂtlon on test sgecimen. identll'lcation

Atlas Copco

After the test specxmen haa pasaed the pressm‘e and ughtness tests, it must be 1denuﬁed o

(detectxon lmnt)

: Leal\age rat reference values normual -

o mr

Cexireme -~ reactors Ay o omaet in_bu*lls

'ACE“ : L femible _:,',5‘? —,
Smﬁ’ ing sensxtmty S

ithe vmnual gas Toss' to be: expected i each m(imdual ap'phcaﬁon

» '(Vacuum kechmquc DIN 28400-2)

' Pressure: reference valugs: tecbmcally feasnble .
e : : m CACKE " lowest feuslbie

10’5 fo 10 mbarxl/sr‘

We recommend to determme the reqmred Ieakage rate with the customer as. afuncucm of e

S!mdmd
: Devmnons mfom\ : i : v:, : : o DIN 4760 :
“Technical smfuces,rouglmess L : ENG 033.00.0
j'Testsofpxpmg Ll & - ENG 036,002
”””  Sealsfobe usedforﬂange connections e B U ENG 0400000
Turbocompressors, expansion turbines o : LT rHandlmg Msnuals
‘Hydraulic and pneumanc pressure and tightesstests GoEE e QB QP-‘I
. Tighiness testsusing helium leakage detector =« 20 0 Q8V-QP-2 .
i Regulanon goveming hazardous substances Sl GefStoftV :
- First test of pressure vessels type test md pmssure te§ & Ciii A Instraction Sheet HP 20
Pressure Vessely © 1 S ASME CODE VI -
Packaged, ‘integrally geared centrifugal aarcompressors. L TAPL 67
Vacuum techmque, deseriptions and defmntxony Vacuum pumps ik  DIN 28400-2
: g . s ¥ = . ’
" ACE Works Standard - ENG 026,001 = en page 4 of 4
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Yo ACdoc.-no.: iM_57237318_en
&S  Plantcode: ASU Kosice
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AtasCopoo | “Surface cleanliness “8'3"355’{’?5
PUSE— of pressure vessels and pipin Y
Altag Copeo Energas GmbH P piping pari‘ 1 »

1. Sc¢ope of application
The requirements contained in this Works Standard are appllcahle to
internal surfaces of pressure vessels, piping, and their accessory
which come into contact with industrial gases, except for oxygen 1).
The same requirements are applicable to pressure vessels and piping
which are filled with lubricating oil.
2. Execution: .
Internal surfaces must be free of ferrous oxides such as rust,
annealing and welding scales, and solid matter such as sand, slag,
welding beads, turning and grinding chips.
2.1 Blanks
Blanks such as sheets and pipes etc. must be cleaned to the bare metal
prior to machining. Parts contaminated by rust or scale must be blast-
- ¢cleaned (degree of de-rusting 3 to DIN 8202).
Parts protected by paint or preservatives must be cleaned to the bare
metal in the area of welds.
Foreign parts such as tacked or adhesive-bonded labels et¢. must be
carefully removed.
2.2 Fi ed parts (functional gro
Finished psrts must be cleaned of welding beads, slag etec. by grinding
oy blast-cleaning after welding. On parts made of stainless austenitic
steels coloration come about by contacting and slag must be removed by
pickling after welding.
Pressure vessels and piping which cannot be mechanically c¢leaned by
grinding or blasting ete. after welding must be pickled or ascidified in
accordance with the following Works Standards:
033.15.0 B for stainless austenitic steels
033.15.1 8 *®
033.15.2 B for unalloyed and low~alloy steels
3. Drying ‘
After completion of flushing after pickling or acidifying and/or
hydraulic pressure testing, the water remaining in the vessel after
draining must be blown out by means of compressed air. After that, the
internal spaces must be checked for cleanliness.
Vessels and piping made of unalloyed or low-alloy steels shall be
subsequently dried by blowing hot air through them until a temperature
of at least + 50 °C is obtained at the coldest place.
Do not dry spaces vwhich. contain cooling water or brine.
1} For surface cleanliness of oxygen plants refer to (33.21.0 E.
For cleanliness and cleaning of process piping on site prior to machine
coppissioning refer to Works Standard 033.21.2 E, part 2.
issued { TNW Revision No.
date /85 [A/10.90 .
Nome | M. | Zet. Works Standard 033.21.2E, parf 1
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Yo  ACdoc.-no.: IM_57237318_en
S8  Plant code: ASU Kosice
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M_ o cleanliness and ¢leaning Works Standard :
Copoo e of process piping on site i 033 21 ZE 1
o CeEEeem— | prior to machine commissioning A|oVIaLlet
Atlas Copco Energas GmbH | - GUIDELINE - = ~ part2

’:CIeunlxnees and cleanznq of procesa pip1nq on gite prior to §
”»nachine connissioninc.

s Clean p1p1ng and plant parts supplied hy ACE as’ laid down in Vorks

© ' - standard 033.21.2 E, part 1. Preserve to Works Standard 033.23.5 E.

S For oxygen planta, ﬂorks Standard 033 21.0 E nust be:: additlonallr o8
L conplied vith : S S

.32€ thuxface cleanl1ness of piping connected to machines and units e
iy supplied by ACE'should alao: meet requ1rements descrlbed in. Horks
;Standards 033,21, 2 E, art 1. ' , S S

- It requ1renents 1a1d dovn in’ Horks Standards 033 21 2”E, part 1 ate o
“ . not met, all p1pes supplied by the. customer must be cleaned by
g blowing—off prior to machine comnissioning.- ' v
“‘Alvays purge lachine inlet pipes. : S :
-only for; short suction pipes, which: draw in air fron the atmosphere,v
: ‘can. blowan-off be done without, if equ1valent methods are’ applle
.. (brushing, wiping; dtuwinu off) to nake gure that major solid.
H‘particles do. not enter the machine.r g ,

9c~3.1;vTo blow ott, remove pipes from the mach1ne and inatall 8 pipe hranch
.+ "leading into ‘the atmosphere or into a pressure-less room, s

.. Secure the: outlet area. o : e
o 1f necessury;. install a quick‘openlnq shut-of! device 1ntou he branch.
.ol people workinq near the: nach1ne ate to vear ear protactxon.. :

'53.2:vBlov off pipes: under identical or stricter condxtlons (speeds, ,;
i pressures, temperntures) conpared to subaequent operat:on. B
e Normally, dry, oil-free alr is uged as blow-off medium, 5
...  As'a mubstitute; a medium sinilat to the fluid handled can be used :
‘ﬁ}vxf ‘the correspondinq satety rules are compl1ed with,
. If continuous blowing-off is not: possible, admit operating pressure, L
«to pipes to the extent posslble and re11eve of pressure all at once’ Lo

: 5;3 valov off at least three timea, In between the indiv1dua1 proceuses,7 b
2 o gubject. the. pipe to ambient condltlons. The ‘duration of the sanle »
: ;blow1nq-o£f process should not be less than one. nlnute.,

3.4 To check the degree ot cleanllnesa, fasten & h1§h~polish stalnless
o o4 ateel batfle plate {18 % Cr, 9 % Ni or similar) of about 100 cm? and
:2.mm thickoess in vertical direction to the dlrecticn ‘of outlet tlow

in the outlet qas flow dur1ng blowing-off .

]{,515‘vst0p hlow1nq—off,,it ‘ . : Gl o -‘25' k"'q§§c$§§
'- the baffle plate has nat become mat, ,, Chaa : &$§i§§>c

= sxngle 1mpacts have a minimum dlstance of 2 em, S ,ﬁﬁﬁﬁcss>*'

SO
=~ NO B1nq1e impact has created a crater of bigger than *E* D
1. om in diameter. :

¢ontinuation page -2

[ssued [TNW | 7 Revision No.

Sote (0T0T6 S : .

Nome | Zed. | s : — ] Works Standard 033.21.2 E, par."}' 2
~ Customer: US Steel Kosice Rev..0.0 dated:  24.06.2005
Yo ACdoc.-no.: IM_57237318_en
&< Plant code: ASU Kosice
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 Page 2 Works Standard 033.21.2 E, part 2

' 3 6 Iueazately aftex blowing-off, re-connect the p:.pes to the machine G

S o close thes in a vay that dirt cannot enter. the pipe!._ L

| 4 ‘In addxtxon, we recomnend to install a strainer of nesh size ZOD un e
£ {n the inlet pipe and cover ‘it with spun-bonded tissue dur:.nq 1n1t1u1 e

” operatmn until the plant 1s tree of inpuutles.

. i‘or surface cleanlmess of pressure vessels snd p:.p:mg
.. Bee Horks standard 033 21 2 E, part 1.

Customer: US Steel Kosice Rev.:0.0 dated:
AC doc.-no.: IM_57237318_en
Plant code: ASU Kosice

24.06.2005
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i | ‘ PFQSQFV a.Hon Worigs-Stamdard
= I _ of .
Atias Copeo Energas GmbH | pressure vessels, pipes and fittings 033.23.5E
1. J Scope of agglication;

This Works Standard is applicable for all pressure vessels *1),
pipes, and accessories used for operation with technical gases,
except for oxygen *2),

2. SQrgace cleannessg ‘
Execution to Works Standard 033.21.2

kR Execution:

3.3 Cleaned and tested parts will be assembled to the extent pernitted
by packing and/or transport possibilities.

3.2 Closinag and sealing parts:

3.2.1 Closing devxces to Works Standard 507.91.4 must be uwsed tnr flanges,
flange connections, welded nozzles, ete.

? 3,2.2 Welded nozzles and sleeves with internal thread and other threaded
. connections must be sealed with threaded plugs to Works Standard
} 903.53.0 and sealing rings to Works Standard 309.00.2.

: 3.3 Fill-in connection for nitrogen to Works Standard 531.61.0 (Material
' No. 6915 2605 07).
i 3.4 Warning siqn:

. All parts filled with nitrogen must be provided with warning

! sign material No. 6915 2605 05 to Works Standard 56%.61.0.
The warning sign is not expressly referred to in the single items of
"Execution®. o

4 Executiont
4.1 Pressure vessels, pipes, and accessories for operation with gas:,

4.1.1 Pressure vessels, pipes and similar made of CrNi steel must be
sealed as described in 3.2.1 and 3.2.2 on all sides. Pressure
vessels, pipes and similar pade of non-alloy or low-alloy steel
{referred to as C-ateel in the followiny) must additionally de
filled with nitrogen at 0.3 bar through the £ill-in connection
{3.3). .

4.1.2 Suction and discharge-side connections of pressure vessels, pipes
and similar, which are completely mounted as package unit together
with the core unit, will be sealed as described in 3.2.1 and
3.2.2; the entire internal space must be filled with nitrogen at
0.3 bar through the fill-in connection {3.3).

Continuation on page 2

Issued | TNW Revision Nog,
Date  [89-12-08 -
Nome | Tt Works Standard 033. 23. 5 E
Customer: US Steel Kosice Rev.:0.0‘ dated: 24.06.2005
o s ACdoc.-no.: IM_57237318_en
&  Plant code: ASU Kosice
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Page 2 Vorks Standard 033.23.5 &
4.2 Pregsure vessels i es, and accesgories foi the oil 1. "
4.2.1 Internal surfaces of oil tanks and oil coolers must be greased

with anticorrosive oil %3); these vessels must be closed as
desoribed in 3.2.1/3.2.2 or filled with nitrogen at 0.3 bar
through the fill-in connection (3.3).

4.2.2 After drying, pipes must he greased with oil for factory assembly,
in case of longer storage or erection work on site, they must be
greased with anticorrosive oil *3); openings must be closed as.
described in 3.2.1/3.2.2.

4.2.3 Smaller pipe sections and pipes of smaller dimensions must be
treated as described in 4.2.2; instead of closing them, they must
be welded into a vapour seal enclosure.

4.3 Other pipes:

4.3.1 Pipe sections such as control pipes and similar must be welded
into a vapour seal enclosure. Pipes made of C-steel must
additionally be greased with anticorrosive oil *3),

4.3.2 Apply anticorrosive oil on internal surfaces and bhoiled linseed
0il on external surfaces of C-steel pipes shipped as pipe lengths.
411 pipe lenghts made of C-steel, CrNi steel, NE metal and
similar must be closed with protective plugs or caps to Works
Standard 923.93.0 and/or 923.93.1 to avoid pollution of internal
surfaces.

4.4 Fittings

Internal surfaces of fittings nust be greased with anticorrosive
oil *3).

Connecting flanges and welded nozzles must he closed wzth
protectxve plugs to Works Standard 923 93.0.

4.5 Connections for spaces filled with coollng water:

These connections are protected against pollution by closing them
with protective plugs of caps to Works standard 923.93.0 and/or

923.93.1.
4.6 Proceed accordingly for parts not expressly mentioned.
*1) In this context, pressure vessel shall mean all coolers,

separators etc.

*32) For preservation instructions covering oxyqen plants see
Works Standard 033.21.0 .

*3) - Anticorrosive oil,'material No. 6915 1353 16.
De-greasing not required, compatible with usual lubricants.

Customer: US Steel Kosice Rev.:0.0 datead: 24.06.2005
& ACdoc.-no.: IM_57237318_en
38  Plant code: ASU Kosice



e
H - 18/62 Annex JSUtlasCopco

B
—— Lubncants - mAs °°§"‘f§HENE‘_‘G“S
HAtlasCopeo for ACT turbomachmery : 5
I i . o Stiapony ' ‘Works Standard -
: : : g i Ve ) H
| el sy Corman rwinion 1/ 0L ENG 790.21.2 - -en

The: Atlas Copco Lxst of Lubncants 1985, and older. edmons e thhdrawn

Lubncatmg oily for: mrbomachmenj manufactured by Atlas’ Copco "Applxed Compressor and Expander
'I‘gchmque" (ACT) must besnited for the followmg apphcatxons,;

e Lubncahon/coolmg of

temperaiures between ‘pour paint and
'proved ol must: be: guamnteed The oil

‘cIean contémerwlﬁchéhould o closed xiiedmtely

Tasued: - Standsed del)t i:;l_igviéipnl : i : Reason of revision

' Date Lorioss ¢ Lro12002° ' eneral revision .

Nastie (Castor AL ) KCAN/Néniorin } ‘ : S : e

R , P -ACE Works Standard” - ENG 790.21.2:~ én page:1of 2
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005

Yo ACdoc.-no. IM_57237318_en
&%  Plant code: ASU Kosice
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: 4 i Discolonration ofmetal surfaee§

Please check 011 wetted parts 0.8, gearteeth or bearings on regular mtervals for dxsoolourahon

: Mamly at long term use-of ‘the oil at elevaied temperalures dlscolouranon of gear teet.h surfaces may be: expenenced.
This' discolouration with colours ranging from; yellow to brown end: blue, similar to annealing colours, is formed by &
reaction layer of the oil additives or the oxidation: produets of the oil. 'Ihe formation of this very.thin feaction layer

. dependson the. composxuon of the addmves, temperatures and: pnessures at: the locahon, semce hfe of the oil and eir-
- s humidity,
“Although' this reachon layer appems ‘to be stable usua.lly 1t will be contmuously removed and nebullt by the ot

- components. -
- As'long as no blaek deposxts or hard resxdues are found the dxscoloumnon of metal pans does not have a neganve
e "lmpact on the opemtmg condmon : i : Eee

Lubrlcant Recommendatlon Sheet

: 'For the lubncanon of turbomachmexy, lubncatmg oils accofdmg to DIN: 51515 l(Tuxbme Olls) wnh Vlscosnty group ISO VG 2 2
or. ISO VG 46 accordmg to DIN 51519 dre recommended This teble shows the requn-ements : :

‘Synthehc lubncants are not requu-ed in’ most cases, For speclal apphcatxons it may be necessmy to use synthetxc oxls. Sud
ecommendanons are given in the. mstmctxon manuals of the mmhme : s

S T S (conﬁnustmn)
:Requiréments - |'Standard : : Requirements - Standard
Tuirbisic oil |3z | mas Iilﬁ’sisoz | it Tb.sz' ‘ 11)46 DIN51502 -
B ISvascostty Group 1518071 2180 | DIN. 51519 1| Foaming tendency‘ SRR s e IS0 624
: i i B e/ SRS RN ISO 3448 i {Foam quanhty—Fonm 3 S ASTMD892 :
EO | FRtE e e e : stablllty Ean S450 10/50 0/ &
e T B P . Sl Sl/S2/S3 450 10
R szcosxty at40: C ! S ] P D_IN-SISGZ” i : B DINENISO
(mm’/s) : min 172885414 211503104 - || Copper coirasion - (stage) 52 100A3 2160, Sl
: ; fnaxs 3820 005006 | ASTM D 445 - R AST.MDIBO
VtscosltymdexVI TR =000 |DINISO2909. || T |omso7izo.
o s s LASTM D 2270 Steel corrosion: i (stage) : 0-A i ASTM IV 665
: e B ] B (synthetic sea water) S |
: Densityetls.°C‘ (g/ml)‘ i< 09 DINGS1TST “ 1| TOST-Test; 1000heurs A S EDINS1587. o]0
Sl : (e [ 1803675 tomcressed\eTAN Lot SO DIS'4263 |
: » AS’IMD1298 (mg Pza9 | ASTMDO43
e : ‘ KOH/g) , R ]
FlashpothOC (°C) 1750 2185 'DINISO 2592 4y »DIN,51354 B
SE CFih 5347 >365.{ASTMD 92 = | HG-Test (A!8 3/90)" =5 26‘ L
(’C) ke DINISO3016 |
CE: oyl g '3AS’IMD97 sl 1) Forspecmlapplleahons,oxls ofwscosxtygrouplO,ZZ arid 68;
oy e ] & i (oils of visaosity group 10 pad 22 are CL:type oils adeording to
Neutalization nmber = - PRSI ™ DIN.51558'1' ' DIN'51517 part 2) are récommended. Inﬁus c»se réferto the -
ANy g 3 o2 | mo661s FS B8 D vdetmlsmthe msh'uchonmsnual : : S
Iéﬁljﬁ?ﬁh w2 (g/100 E ) T <00l gsnmgol‘ 2) Incase ofexh'emelow amblcnttempemtures sils thh alower L
g) AR s oy ‘pourpointhavetobcuscd : |
: Sohd conta.mi'na‘ng <'0‘05 gsomqo%W4" ' S) Used odhmxtvaluc' ax 02mg KOH/g above freshoxl value :
Water'c'o'utent" - (3233 —— ous‘ — vDINIS 03733 4) . ¥ZG= Research Instxtut for the Manufacture of Toothed
B B e e ASTM D% : heels and Gears, Mumch
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ey : g i PASTM D'1401
(scconds‘ b [ :
R D e e = e
| Air releese time at:50:°C 0 X5 I DIN'51381 -
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This Horke Standard is s mcurpt fros VD1 ouidoum 2290 end desls with sazew sonneations duiqnod ta
jtw\ul.t Ctlﬁa or verying nplnl:!.nq !omna : : S
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Tightening torques Mt for screws e ! o p
~ (For dynamometric keys) o S T G ﬂge 2
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(Works Standard 903 99 Oe)
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(Works Standard 903.99.0e) .

Tightening torques Mt for screws

(For dynamometric keys)
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Tightening torques Mt for screws - (Works Standard 903,99.0e)
(For dynamometric keys) ’ Page 11
OIN 931 - DIN 912
P NOENIVRNURIPRI | S5 P Sgue. . IIUURIEE ERSUN 5
R = o ;
}es { _ & {

Subsequently indicated values of tightening torques Mt for screws of .

Strength elass A2 DIN 267 part 1) (edition 1/80)

represent a completion of indications contained in pages )| to 10, The calculation is based on the
following valuest

0.2 % vield strength Ry g2 0 N/mn? min,, strength clasa 70

for thread dismeters d S 20 m 450 N/an? min.
d > 20 to & 30 ma 250 N/amZ min, 1)

Values apply for standard hexagon and hexagon sooket stcrews with nominal lengths exceeding 3 up to

ineluding 8 times the thread dismeter, For serews with bigger nominal lengths and/or deviating forme
strength values must be agreed upon when ordering.

1) Values apply only for thread dismeters up to 30 mm, if entire screws are tested,
Valuse of strength class 50 (Rp 6.2 = 210 N/mz) apply for thread dismeters exceeding 30 ma.

Tightening torques fop eylindrical screws | _5‘9_‘.

Thread| Cosfficient of friction thread | Coefficient of friction
¢ 0.200] 0.25) ©.160 v 0.00] 0.125] 0.160
0.360] 0.400] 0,480 25,800 27.570) 32.050 .
M5 5,520 4.050] s.660 <M 20 | as3.380] 270,360] 314.290 ‘
0.600] 0.690] 0.790 22,770] 26,380 30.660
H 6 s.950| 4.820] 7.860 M 24 1993 3201 258.670 | 300,700
1.470] 1.690| 1.950 33.350| 38,780] 45.250
M 8 | a0l 16.570] 19,120 M 27) | 357,060 380.370] 483.880
W | 2880 3.30] 3.800 W | 45330 s2.600] 61330
28.270| s2.700| 37.€00 444,610 516.270| 601,530
49901 5.740] 6.640 51,730] 60.240] 70.390
12 | 4g.910] s6.350] ¢5.100 (M 35) | 557,960 590.830| 650,200
12.240] 14.170] 16.480 66.260| 77.050] 89,900
M16 | 120.040 139.080] 161.720] M 36 | ea9.780] 755.650| 881,670

For cosfficients of friction sse Works Standard 903.99.0e page 1

Unita of guantity contained in the tablet

Upper line: kom
Lower lines Nu

Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
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Written Pmcedura Tof7

QSV-WQ-4e Eleld welding of pipes, ‘ 04:031897
Prarequisites, execution, inspecﬁons

Index
1. ‘Purpose
Application

Responsibilities
Desgription

RN ST

Enclosures; yes (X) no{.:)

All users: of Wiritten Procedures are obliged to check on {he:basis of the. in~

dex of Manual 7.2 - whether they ars in possesslon of the valid version of|.

the Written Procedure in question. Manuals are filed in the depariments En-|

gineering, Quality Conirol, Quality Assurance:and Documentation The cur-
rent date of the index is: availab!e In SAP,

Rev. [Dale  [Issusf by // 7 [Checkedby  [Nole.
0 04-03-97 | nk/ A/ . |Firstedition
_oeoser [RH ehlns |

Distribution;
WD [GA WK [Wa WP [WPA [Wrs [AS RSl

"
Bt Part s C DTN B

Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Yo  ACdoc.-no. IM_57237318_en
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Atlas Copoo Written Prosedure gﬁ??}
QSV-WQ-4e Fleld welding of pipes: 04-03-1997
: Prevequisites, execution, inspections
1. Purpose: This Written Procedure governs the activities and résponsibilitles related to flald welding of

2i

3

4

pipes (process-, seal- and leakage gas, oll, water) and the assoclated prerecquisites and inspeciions.

Application: This Written Procedure Is applicable to all departments (in- particular Service) that are’

dealing with the above mentioned welding.

Responsibilities;
e Issuo of required Instructions (WPS, PQR): ACE welding engineer and/or ACE welding expert

orwelding supeivisor of the expert company that is ordered to weld the pipes.

e Sefection of quallfied welders In the field: Service (service technician/site supervisor), if nec-
essary after discusslon with the ACE welding engineeriwelding expert,
Supervision and Inspection of fisld welding: Seivice (service technician/ste supervisor)
Dooumentation of welds: Seivice (service technician/site suparvisor)

'« Support of service techniclan in the fiald: ACE welding engineeriwelding expert in cooperation

with Quality Gontrol
Description:

1 General: This procedure contalns a description of the prerequisites for welding the different piping

systems In the fleld. Compllance with these prerequisites, supervision of actual welding and sub-
sequent inspection.of the piping:systems are designed to ascertain their good ‘quality and: operals
ability. This applies in particular to the process gas pipes, failure of which (bursting, leakages in the
presence of toxic arid inflammable fluids) might present a considerable safety risk to people;

The distinctions that have been made were baslcally fixed by the risk existing in the event of dam:

age..Should there still be any queries, ACE's Quality Control and/or the ACE welding englneer/ wekd:
ing expert must be contacted in-any case. '

WPS = Welding procedure specification
PQR = Procedure.qualification record
WPQ: =5 Waelding opsrator parfonmance qualification

4.2 Fluid water', ps10 bar, t $65 °C

o Approved welding methods: GTAW (gas: tungsten” arc welding), GTAW/SMAW (shielded
metal arc welding), OFW.(oxy-fuel [gas] welding) Qust welding to the right permitted®). To ob-

taln maximum fightness seams must always ba welded in at least two passes,

*  Fllier metal; Only those wekiing filler metals must be employed that have been qualified for
the covesponding application (e.g. by VATOV). 7

»  Welders: Only welders that are qualified for the Individual application must be employed (as
per EN2BT or ASME section 8), If Such qualification s not avallable; It may be checked by 4
par;«sp‘?ﬁmc test wold which is subsequently subjected to a visual inspection by.the service
technician; '

e Inspections: The execution of a 100-percent visual inspection of welds: to EN25817.(refer also
to the enclosure) and & pressure-and tightness test at maximum possible system presstire Is
mandatory.

4.3 Fluid ;water®, p >10 bar and/or t > 65°C

e Whenever welds have to bo-mada In the field, an order-spacific Instruction is issued by the
welding engineer and Quality Control based on the procedure described in item 4.2,

Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Y« ACdoc.-no.: IM_57237318_en
a&  Plant code: ASU Kosice
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Shest

a8 Lopo Written Procedure 30f7
QSV-WQ-4e " Feld wammg of pipas- ' | 04031997
Prerequisites, execution, inspections

N B
T Bk GEROADEIIHI IR S

A4 Fluld ol p <10 ber, 1 585°C

e Approved welding methods: GTAW (gas tungsten arc: welding), GTAW/SMAW (shlelded
‘metal arc welding), OFW (oxy-fuel [gas) welding) (ust welding 1o the right pormitted®). To.ob-
tain maximum tlghtness seams must always be welded in at least two.passes. When'welding
pipes made of CrNi-steel, make-sure that the ‘maximum interpass temperature is 250 °C.

e Fitlermetal Only those welding filler metals must'be employed that have been qualified for
ths comesponding application. (8.g. by VATOW).

o Welders: Only welders that are quialified for the Individual application must be employed (as
per EN287 or ASME section 9). If such qualification is not available, it may bs checked by a
part-specific test weld which is subsequently. subjected to. a visual Inspection by the service
technician,

o Inspectiois: The execution of a100-percent visual inspection of welds to EN25817 (refer also
to the entlosure) and a hydraulic pressure and. tightness lest at maximum possible system
pressure is mandatory. The 1D of pipes with lesser diameter must be checked for-any drop-
through at the root. Where visual inspection is not feasible, flow tests must be carried out.

45 Fluid ,0fi%, p> 10 bar.andfor t.> 65°C

s Whenever welds have to be made In'the fleld, an:order-specific instruction Is issued by the:
welding engineer and Quality Controf based on the:procedure: described in tem 4.4,

4.6 Fluld .gas®

s Approved welding methods: GTAW (gas tungsten: arc weldmg). GTAW/SMAW - (shielded
metal arc welding), GMAW (gas metal arc welding), When welds are made by extemnal expert.
companies, the associated Welding Procedures must be checked as per EN288 or. ASME
section 9 (WPS and PQR must be avallable) or welders are obliged to weld as per ACE's’
specmcatlons {in this context, refer to .standard welding plan®). To obtain maximum tightness-
seams must always be welded In at least two passes, When welding pipes made of CriNi-
steel, make sure that the maximum interpass temperatura is 250 °C.

‘s Filler metal; Only welding filler metals that have been qualified for the corresponding applica-
tion.must be employed (e.g. by VdTOV),

¢  \Welders: Only qualified welders muist be employed (as-per EN287or ASME section 9). WPQ.
must ba avallable. :

‘& Inspections: The execution of a 100-percent visual inspection of welds to EN26817 (refer also

to the enclosure) and a hydraulic pressure test at 1.5-fold maximum operating pressure is:
mandatory.-After approval by Quality Control, the test pressure may ba reduced to 1.3-fold
operating pressure on & case-to-case basis: The welded seams must also be subjected to a
100-percent radiographic Inspaction. Exceptions from this rule may only be. authorised by
Quality Control.
When dangerous fluids are employed (toxic, inflammable, harmful to the environment: co,
ammonia, refrigerant, natural gas, ethylene or similar), the execution of an additional pneu-
matic tightness test Is. mandatory. If possible, this tightness test should be carred out at 1.1
fold maxirnum operating pressure. The fiuld to ba employed may be nitrogen, a nitrogen-he-
lium mixture may be used from-case to case, Quality Control should be contacted whenever
dangerous fluids are Invoived,

4.7 Documentation: The-enclosed certificate must be completed by the seivice technician/site super-
visor to document the welds and the inspections that were made in the field and passed on to Qual-
ity. ControVDocumentation via the instaliation supervisor in the framework of final handling of site
documentation. One separate certificate must be made out for each and every existing pipe type
(water; oll, process- , seal- and.leakage gas). which, however, may contain all welds mads on this

pipe type
Welds (at least process-, seal- and:leakage gas) must be permanently marked to enable allocation
of welds o welders.

Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
AC doc.-no.: IM_57237318_en
Plant code: ASU Kosice
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QsV-WQ-4e Field welding of pipes: {o4-03.1007
: . Prefeyuisites; execution, inspactions :

4.8 Higher requirements. Any national or customer-specific requirements for exscution and Inspection of
welds on pressurised pipes that-exceed those contained in this-Welding Procedure will always have
priority. Such countries, where this is or may be the case, are e.g; Sweden, Finland, Norway and-
sometimes Denmark and ‘Germany. In case of doubt; contact Quality. Control for clarification,

5, . Enclosure: Certificate on execution and inspection of ﬁe}gi welds on pipes
, : Excerpt:-from EN25847 ,Instructions for visual inspection of welds

oy een s p s

Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Yo ACdoc.-no.: IM_57237318_en
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Enclosure 1 of QSV-WQ-4e dated 04-00-1987 Sheet 501 7
B | Cortificate on execution and inspection of field welds on pipes '
dtlos Copoo | , T ar 4 , . . plpe
ACE order No.: ACE codeword:
Plplngtype/ﬂuld S Water‘......;[ l : Oll ...... ,;.[ ] Pmcess gas { ] Gay (seal, ‘leakaga),..,.. i}
Fiuid haﬁnless...,..,..,.;..;..{ 1 1A, nm‘ogen. water steam or svmilar) | ' '
F!uid damgermxs,.‘..,.f ...... { ] (lnﬂammab!e. ioxic harmful CO NHa, naturat gas, ethylene or s!mtlar)
Weld!ngmeﬂtod GTAW;@.[ 1 - | GTAW/SMAW GMAW.;...‘( id OFW[ 1 .Ot_het....).,;;[ 8 |
: u.jn;‘,-u"jn.-n,.[ ]
PaR for appucaaou {at foast for process gas) -
outichacked by: - 3 Compmyhcmrge - Waldings@mbcr B
WPSIPQR as per WPS/PQR asper ‘A per ACE specification (standard walding

ASME section 9... 1 pian QSV-FBS-1) , wl

Employed welding filler mefal:

wm qua:}ﬁcauon for the app;'tca:‘:on was verified by:

Order-speciﬂc test weld in the fleld (only possi- WPQ as per , Q.
ble forwater and oll pipes) .................... sasvinis I -]; ASME sectionQ soberbaiaasishs Y i1 ssssrmmesssssmaimmeniii] ]

: Tha foilowing mspecaons wore camad out:

V!sua! inspsction as per EN25817 @ 00 %) [ ]

Hydrauﬂc pressure test....,. ressaeiensns .{1 test pressune bara duration ,3,0miﬁ)’: min
Pneumatic tlghmess test ....... R '] testpressure: . bara duration (=30 min)t _ min
....... scAlrinltrogen.... [ ] __ Nitrogen/helium, helium ............. [ ]

i Rad:ographic inspemion VOO £ Soope, if < 100%:._ Fitmsto be enc!osed!

Resul‘tsiofmspe‘ctions: no complaims @] not without compla!nts [ 1

| Notes:
Checked/released by: Chécikedlmleasediby ACE
Service technician/site supervisor: . Quality Contral::
Date: I -

S p——————— i
B ST X IRTEENAITD A 105
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Enclosure 2.0f QSV WQ-4e dated 04 09-1997. ..

.Sheet'6'of 7

Visual rnspectron of weIdS' Irregularrtres and permrssrble Irmrt values

=" | Description:of Remarks [ Permissible limit: values for ol
s irregularity - o : R «|irregularities ‘
Cracks, ‘cracks in:end- Any krnd of ‘cracks, except for microcracks - fUnacceptable’

{of-weld craters ' ’ : : :
Porosity and pores. | Not exceeding s 1 percent of
Sl '_the weld surface

[Maximum pore drameter < 0 3
='s (s=wall thrckness) or: 0 3l
S : 1a (for fillet: welds). i :
Pore c!us’te‘r‘—-“ The entire ‘pore area: wrthm a cluster should be inte={ Not exceeding'4 percent of the, e
. | grated and determined in. percentage from the bigger | surface : e
.of the two' areas: generatrng curve of an envelope Maximum size of any one pore
comprising all pores or circle with a diameter that cor-|< 0.3 « s (s=wall thickness) orf
/| responds to weld width. 0. 3 * g (for frllet wetds)
.| The permissible..pore area should be: locally limited, :
‘{'The possibility. .that megutantres mrght be covered i
should not be neglected, : G
nsuffi crent : \‘ Desired penetration . . Unacceptable
through-weldmg o Act ul pene" mm . L :
Jar
/ Deslred penetratlon
; : e Actual penetratlcn P : .
‘Poor joint, fillet welds:" f'An excessrve or insuffctent root openlng between h‘s‘z mm-
. panstobejomed e L
o §
S r L
' Root opemngs in excess of the assocrated lrmrt val-|
i | ues may, in‘certain cases; be compensated by a cor— i
. L . | responding increase in weld thickness. S e 2
‘Undercit: || Smooth interface is mandatory hs05mm
\\\\‘““—“
 [Excessive weld h<3mm
.| reinforcement ,
i L E L o
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
Yo ACdoc.-no.: IM_57237318_en
5SS  Plant code: ASU Kosice
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7 Enclosure 2 of QSV-WQ-4e-dated 04 09-1997

H - 37/62

e e e

7 Sheet 7:0f.7

.,V|sua| mspectlon of welds. Irregulant|es and perrmssnble Ilmnt values

1 EXCGSSIVG Weld

remforcement

‘ Actua| seam
thlckness

'V :

\
N

‘ Deslredseamthlckness o

‘h53mm

 [nferior weld thickness
| (of fillet welds)

-Fillet welds wnth v:sually smaller weld thlckness must

not be regarded as fault; ‘when the actual weld thick-]." .
nessis compensated by deeper penetrauon to comply ‘

with: the desired measure.
: ; ; Deslred seam thlckness

Ve Actual geamth_l_ckness‘ L

Unacceptable

[ Excessive root

_ | reinforcement 5 B
Edge‘mieallgnment . _The hmlt values for: dewatlons refer to the ophmum hsvzjmm:: 0

‘I pasition, -Unless ‘otheiwise ‘specified, the optimumi| .. -
‘position is the: one where the: centre |mes maich (t e
: 'refersto the Iesserthlckness) : : :

e

. lnfenor remforcement »'
| of.cover pass, mis- ‘
- :_pla:cevd_ weld deposit -

Max h'< 0.5 mm, long u’regu—v i}f‘
o {armes are unacceptable -

. [Rootside suckback

Th<o0s mm iy

..... ;Smooth lnterface is mandatory S
///@
Customer: US Steel Kosice Rev.:0.0 dated: 24.06.2005

AC doc.-no.:
Plant code:
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1. Purpose

This process specification governs vresponsibilities for hydrostatic and
pneunatic pressure and tightness tests and describes preparative measures and
the test cycle:itself.

24 An’zlication

This process speufmatwn applies to pressure and tightness tests ‘carried
out to the following requirenents (Works Standard 026.00.1):

- Requirement class Al: ‘hydrostatic tést with: water,
- Reéquirement ¢lass A% preumatic test: with air under water,
~ Requirement c¢lass Bi: pneunatic test with helium or He/N2 gas mixture

under water

3. Responsibility

3.1 For: preparation: and éxecution of tests, identification of released parts,
preservation {4f requived): Production:

3,2 For verification, release and Qocumentation: In=process inspection.

4. Description.

4.1 General instructions

= Information on: requirement class dnd test pressure are always shown on the
drawing or in the work instruction.

-~ The time when the test has to be carried out is scheduled in the: Work
Plan. Adherence is mandatory.

-
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= Pneumatic tests must only be carried out after ‘the part has passed the
hydrostatic pressure test without any objections. Also, they must only be
carried out in the safety ‘tank, otherwise adequate safety measures have: to
he taken (e.g. erect protective walls, put up signs that tell that this is
a ‘danger zone),

= Pressure must only be measured by means of calibrated pressure gauges of
precision class 1.0 (to DIN 16005) which must be checked for corréct
Operation-and indication every 12 months.:

= Nominal pressures of flanges and fittings used to close nozzles and
openings must at least be equal to the hydrostatic test: pressure,

= The use of the original bolts and gaskets ordered. for the group to be
pressure-tested is mandatory for tests of ocasing parts and ‘bearing

carriers. The use of original bolts and gaskets of pipes ‘and other parts
should be considéred to!the exlent possible.

~ Execution of the. test and release of the part are verified by a stamp
which is applied on the part hy the in-process inspector.

4.2 Hydrostatic test

4:2.1 Preparation

= Clean outer and inmer surfaces of the part to be teésted by méchanical
means such -as blasting .and honing or by chemical neans; iae. ‘using
solvents; then wipe and blow dry.

= Visually check parts to be tested for any outer and inmér cracks or
transport .damage, If thete are indications of faults, further tests nmust
be triggered (dye penetrant test or radiographic inspection).

“ Fill hollow spaces completely with water. Rir enclosed in hollow spaces
must be vented via openings located at the highest places of the parts to
be ‘tested.

= After openings are closed, the part to be tested must be ‘wiped or blown
dry.

4.2.2 Test fluid

Water with a chloride content ¢ 150 ppm {refer to QSV-FVT-06). In specigl

cases (customer's specifications) the chloride content can be reduced to < 50

ppm by means of an: ion exchanger.

e-c!4
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4.2.3 Test cyele

~  Admit test pressure, close water valve, mwaintain pressure ‘for at léast one
hour, then relieve pressure.

= Repeat previous Etep maintaining préssiure for 10 minutes:

= Vigsually check pressute~tested parct thoronghly during and at. the end :of
the period -during which it was pressurized.

= If there :are no objections (no moist spots or energing watér), ‘mark tested
part, (refer to 4.4) and release.

~  After disassenbly thé parts nust be dried (by compressed air or hot-air
blo’wér):; '

4.3 Pneunatic test

4,3.1 Préparition

= On termination. of -the hydrostatic pressure test, drain all vater from: the
part to be tested, blow dry and check inner: and onter: surfaces’ for cracks.

- Cast parts made of aluminium alloys must be subjected to dye penetrant
ingpections for cracks, then .cleéaned with water ahd:blqwn dry.

= If requirement class is B1, either dry part to be tested in the oven (at
809 C for at least one hour) or expose it to a ‘hot=air blower for at least
3 hours:
4.3.2 Test fluid
= Aiy for ‘réguirement &Tass AZ:
= Pure helium (for maximum test pressures of 40 bar) or a gas mixture with a
helium content of at least 10 percent and & nitrogen content: of 90 % (for

test pressures > 40 bar) for requlrement class ‘Bl.

To encourage the formation of bubbles, a wetbing agent is added to the water
eontained. in ‘the safety tank to reduce surface tension (refer to QSV~FVT 06) .

VL
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4:3:3

4.4

4.5

4.6

-

Test cyale

Close safety tank, admit pre-test pressure; maintain for at least 2
minutes, reduce to tést pressure and épen cover of the safety tank.

Leave part in water for 30 minutes (requirement class A2) or 60 ninutes
(requirement class B1) maintaining test pressure.

Carefully check the pressure~tested part during and at the end of the
period during which: it -was pressurized.

1f there are no signs of gas bubbles in the water, end test and identify

‘and release part.

Afterwards the parts nmust be dried (use compressed air-or hot=air blower).

;Identification

Released parts must be identified as follows using marking punches:

Part. No.,

Order -No.,

Test pressure in bar,
Requirement’ classy Al, A2 or Bl,
Test: date: day, month, year,

Inspector*s stanmp.

Docuiientation

A test certificate according to EN 10204 is issued by dn-proc¢ess inspection
and signed by the third-party inspector (if present). The certificate becoies
part of the quality:documentation,

Pregervation

Lasing parts made of ‘cast iron and non-alloyed steels must be  treated with
preservative suited for long-term storage of the part after termination of
the test to protect surfaces against rust.

Pregervatives should be applied immediately after ‘the parts have been bhlown
dry. :
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