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. BI-METALLIC TuBE STEAM GENERAT<R 

FoR 

APPR-J. 

.INSTlLLATION PROCEDuRES 

SCOPE:: These procedures are prepared for the pul-ppse of presenting a basic meth~ 

of ·remavirig the .eXisting steam generato~Jat APPR-1 ~d. installing a new unit~ J 
' .. 

It llillSt be real.ize4 that there Wiil. be areas ·during the perfo~manee of .the-se 
. . ' : ' 

. element~ have been removed. from the core by the .aperating crew follOWing 
. ~- !,' . . . 

n<;)r.niaf operatillg pi-ocedureso In addition._it is preSumed ~t - all health 

: p:Q.Y,Siea personnel and special clothing Will be .supplied by the plant opera~ 
:-~~:_personnel -primary sjrstem fiu.Sha fill) fuel loading and performance 

:· tes.1;i~ Wiil be performed by the norinal operatfilg creWSe 

· ·I Oatllne of Work 

1. Drain water from primary. shield tank~ 

2. Radiation survey ~ work pei-ini:to 

j~ 'Remove seai weld from top cover v.c. 
4~ str:i,.p ilisuiati9n from steain generator and. 1211 arui 4'' primary pipe at work areas~ 

5. Dismantle ai¥i reni.Gve from V.C. siafrwa.Y and. zixisceu.&neous steele 

6. ~~ ~ut se~on of primary shieid tank to make work space~ 

7~ l:nst.a11 adequate aupportS for pipiilg1 pumi>s and WYe valve• 

So Cleanup v.c .. before cutting primary pi]dilgo 

9o Cu.i at specified::P9ints 12 11 and 4° primary piping, as shown on Drg •. .AFS-214~ 

Cut iniscel.laileous piping .on steam generator~ 
.. , . ' . . • ... I .. 

lOo Remove and s~e exist~ steam generator. 

ii. Check aiii!{ -c;+,~ up weld ends of 12~ ·and 4" pipirig.; 
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I ____ _ 

.... , 

12o .check dimensions on Bi-metallic steam generatOr nozzies wi ih 12~ pJ-iinal7 . 
pipiilg; 

l.3o ID.st..ail Bi-metallic steam generator :asii:Jg EB 'riilgs when welding~ 

i4o Prepare for· welding (inert Gas S~elded Arc Welding Process and the Metallie 

Arc Welding J:To.cea·s).. 

~. Clean up·· arid grind .welds in acc~ciance with weld specification. 

·-16~ CheCk weids by the· DYe cheek ·~th<XL. 

·11. iieiium :Leak test. ,_:,.::.~: --.- :.< .. ~·\'·:·.- >- .;.;:! L·.:: :·,,:t 
.. . . 

lB. ~ostatic test& ;,~~.- : .. ·. :.-. ::· ~;:;\~c:r. t/ .. "T-:<>! 

19, Replace arid weld section of Pi-imai-y shield Tanko_ 

20. Insulate steam Generator·. and. piping,o 

21~ Remove temporary pipe and pump supports. 

22. Paint arid t.hoj:.ough cleanup, in Y'~Co 

II Method. and. Procedure for Bi~Me"tailic Tube steam Generator: inStaliation 

iihe r~ll.aw.uig Pi-ocedur~ will coorer t1le nea1tl1 Physics aspects) tb.~ remo,-a:i. of ex.;. 

isting steam generator and.· the ilistallation of the Bi~Metallic steam generator~ 

Ihciuded in this procedure will be the method.f of cutting the 12u arid 411 .priinary 

pipiilg, preparation of we:iA ends) suppOI"tiiag of piping, pUJlJjls, haildJ ing of equip­

ment~ wel.dingl testing~ aJ,1d insul.ation removal. aDd replacement on new steam. 

generator• 

Ao. H~t.h P~{Sics AAAe·cts · of cUtting IntO and Rneid:i.Dg of the Primary Piping 
Of iliR- • . . .. . . · . 

a review of t.he potential radiation hazards ~at may be encountered and the 
. inethodsj techniques and procedures required to maintain personnel expoaure beloW 

mXi JTPlm permissible ieveiso 

1. Externai ~ose Levels 

The radiation level from the pipe Which .is ·CUt i~ ·e:x:pected to be negligible. 

- 2-



Bcnrever;, high radiation levels from other coDiponerits, ~cb as the levels- from 

oth~ components; such as the eibow of the pressurizer ieg, contribute to the 

radiation level in the particular work location and mq l.imit. the working time 

to less than 8 hi-s. per daY. In dra.i.iung the sys'teiri,; every effort shou1d be made 

to flush the.corrosion products_ from the dead legs or local shieldi.Dg of the 

spots inay be. re.quirede 

The di-ai n1 ng aDd cutti;ng of the shield tank, after' removal; i$ not expected to 

inerease'the radiation level at the work area. 

Radiography of the wel.d will produce high_ :f;~diation levels ill thla vicii'lity of 

. th$. source. Strict control .-of source· and personnel access 'irm.st be matntained • 

. 2·. Airborne Co.ntamination 

:No ra¢Loacti ve airb~ concentrations will mst untii the cut through into 

the pipe i~ mBde~ :Ffom that poilit ori, the dry corrosion ·products mq becOme 

Sir borne~ iieifeid.ing- the eystem- Win produCe airborne concentrations until the 

' ~losure pass is comi>leted~. Later break thi-u of the initial pass is possible •. 

Adequate·.ventilation with exhaust to the filter bailk and stack shouid be provided 

-.on: a continuoua baSis near the pipe openings. 

Jo Contamination 

No surface contamination will exis~ until the cut through of the pipe is made• 

HoWever~ slSg• qutt:i.Dgs1 c1r any lengths of pipe. cui £rom tbe ~teut will ~e ~on-
'?L~' ("--'--':--:- :. •• ' ' '' ' • ' '' ,~ ' ''' # ' ' • •-•, o • ' ' •- '- :, • • • 

sid.ered contaminated and disposed of to radioactive waste. When the end of a 
.· .... .: '... . . . . ~ . .. . . . . . . . . . . ... . . . . : . . . 

pipe i~ .fi.eed,- it Should be covered with . maSking tape or' capped to prevent Spread 

of cantamination. Buckets should be available to collect any water which iDay 

drain from the system. 

B~ Heal. th PhySics Procecmres. 

Prior to the start of the job, a Radiation Work Permit will be iili.tiated. 

-~ a resuii of the radiation sUrveys, time limits, proteciive clothing, res­

piratory p~oiection, and the sp~cial instructions conqernihg waste dispasal, 

- 3-
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and the procedures pertinent ta work in the area. Instructions· A ··C·: I(.E · 
. .. .. ' .. :' ·' ,I 

F.· APAE 78 ·Revision n.·. will be reviewed with the contractor personnel who· 
·') ~ .. '• .. 

·will do the work • 

. c ... :.'.,,· _ .. n-.·..:. ·i!~,~•·"·'·····.O"" .. a·n· d. 0 -;:.m;,..;ral. f . ..;.__,,. t-='"" : .. st . . j,s~ t· . .&"~-,;,~~~.._ &>& w:1 vw .·() · ~8 .1.ug0.: eaDl"'liic;aaera: Or"·;•·•·• ' ....... • 

· .. 
~.t is asstiined that the reactor core Will.~e. removed before any cutting 

will be done on the .primar,y piping. 

·.~lie water will be drained f'rom the primary shield tank so that a section 

of shield tank can be cut out· in the area or the inlet to:. steam·,. Generator ... · .. ... : 

to ·~llow · sufficie~t working space at that point as show on- D,wg. ·A.E:$.,214.~ 
-·.'. 

~ealth Physics people will ~ke radiation surve,y after draining of' · . .:-

prima.ry shield t&llk ·and they shall determine the radiation ievels and per­

missible time allowed in working,_area· which .. will l;le .stated OJ),i~prk p_e'nnit. 
.. . :. --~ ... ; ._,., '. 

N :.. 0 '• 0 0 . ' .. ::·· •• •••••• • •• /~!:).·:~ ..... :>-:~·: _.,:. 0 ', , '' 0 ,,' --~ 0' 0 0 

l. Cut··Out .. ·.'Section of· Primaq::,Shieid;Tank .. ·: .. ···"· .:A1 section· of :Frimar:rJ~hield 
• ' , . ':!.. ' , : ~·· ; ~:. . . , ., ... . N •••• ,, • • • .. ' •• -,~: • ~ \r .• •• 

Tank shall be cut out. as shown on ~));~(g~ :L~~ff 214. . Care shall be taken that 
----::'' 

the cut is made with a· mjn:lmum loss or metal, the edges g'round and made 
-~~-

... 

r_eady for reinstallation.. These cutouts shall be ~tored iriside the shield 

tank untii ready to replace. 

2. Itepi~c~~~h!,f' of: ·~ctions · ctit .-Out :'.of:·::~·ij~:~SMel:d,,Ttmk~~-.-~--:)lhen testing 

or the···~ry .:System has been satisfactorily ·completed the ·<f\ltout ~ect-

ions of ~ary .'Shield .Tank will l:>e replaced. ~In order to make the 
':'·' 

. . . . . . 

welds on these sections which were cut out with a cutting torch it will· 

be necessary to use l'f.:-X 1/S~;;:;backing strip l!l.fter grinding edges for 

weldi.n&i>· 

.S~al w~ld on top cover of ~·· C.~· shall be gromd off, removing as 

little of the seal lips as possible, t'o assure sufficient metal re­

maining to make the seal weld again upon completion of installation. 

-4-
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3. · Insulation 
.. 

InsUi.aii~m: ~l be sf,i-d.pped from existing Steam Generator aild from the 

. areas .to. be cut ei>n primary piping and from miscellaneous piping on ~team 

. G~merator·. When removing insulation care shall be taken to preserve. as 

~?h of· the Foamgla~ sections as possible for re-use on Bi-metallic Steam 

Generatoro 

4o Dismantling Miscellaneous Steel in V. C • 

. Stairway~ handrails~ etc., io the top of ·Primary Shield TUk s~ be 

dismantled:' ~ reDiGved from V .c. by way of top matlholeo Primary Shieid TSnk 

extW±ort•·sha.:i.l be removed troni V .d. 

Arry other. miscelhneous steel structure' shall be removed· which affects the: . 

r.~vai of Steam Generator or Which is :i.n any way bazardou~ to the worldng 

p~sonnel :i.n V .c. 

5. · . TempQrary,'Sp.pports 

,Ad~quate pipe or· steel supports shall be installed to suppOrt piping, pumps, 
~ :·· . ~ . . . -

.and Wye valve before cutting primary piping from. steam Generator in order to 

keep piping i,n proper ~ni and to facilitate fitup 'to newS~ Generator 

when installed.. A ring chmp s~l be bolted to 12 inch pipe at each cutting 
. . 

point as close as 'Possible to the proposed cutting liii.e and steel struts shall 
• 0 . . ... . . . ·- • . . • " . 

be welded to rmg 90 apart arid to the nearest and most rJ.gid support po1nto 
. . . 

S.~e drawing AES-2l4o 

6. Removal of Existing Steam Gen~ator 

The method to be used in·removing existing Steam Generator shall be as 

follows: 

Fou,r machiried cuts will be made as shown on Drawing AES-214, which include 

·:·inlet and ·two outJ.et nozzles and one at discharge of ~2 pump 

- 5-
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(iong leg outle~).'~ ~he .·#2 pump shall be removed and stored :in a safe · 

place until ready for reinstallation~ T.tle four nuts shall be removed 
I,. , . 

from anchor bolts· and ~he cable slings rigged for the·~team 9enerator 
I 

removal from the Vapor ~ontainer. 

T~e ~team generator, which weighs 22,500 pounds, wi11 require a 

truck crane with a minimum capacity of 35 tons~ The boom length 

requirement shall be a minimum of SO feet - 0 inches to satisty·the 

43 foot - 0 inches radius t~ Vapor C.onta~ner centerline~ ~our lifting 

lugs shall bo welded to the upper reinforcing ring as shown on 

Prawing · ~ 214. BeforE! starting to raise the .~team ~nerator.; place 

a slijng araund the girth and hook a chain hoist to it so that the :.S.team 
' . 

Generator can be held away from the sev;.ered joint and will not damage 

same. 

It is also necessary to hold the ~team Qenerator with a chain hoist 

~til it is clear of the J>,rimary ~hield T:ank at which time it ~an be 
' . 

allowed to swing free and be raised out of the Vapo~ C~nt~iner and 
~ -· ... . 

stored in a location specified b,y the Health :~sics technician; 
:. ,,¥(.' 

.Severed ends of 12 inch piping shall be thoroughly cleaned as specified 
'.: ·. . 

and sheet metal caps placed on ends and taped unti+ ready to install ~he 

new Steam Generator. 

D. .Cutting Method 

~. ratchet action pipe cutter {tentative) will b' use~ for severing az;td 

making weld preparation on the 12 inch pipe, ~: foymi~ tool will be ~sed 

to serve as a cutting medium and also as a means to ~ake the edge prepara-

tion for welding as shown on I?.rawing ~S. 214 attacbe.~ herewitll. A;. parting 

tool will be useJ on the final 1/16 inch to sever pipe with a minimum loss 

of pipe. 
-6-



~ne same precedure shall be ~s~d in cutting the 4 ~ch piping to the 

pressurizer. 
i• 

~tandard pipe cutters will be used to cut misc~ilaneous pipe connections 

on the-Steam ~neratar including_main steam, centrifix drain, boiler feed, 

blowdown and liquid level connections. 

E.. Me'thod ··of ·:Installation 

. The Bi-metallic 'tube'i.f. Steam Generator will be lowered into the Vapor · 

C.ontainer. Before attempting to place it on anchor bolts, a thorough check 

of the steam,generator nozzle 
'l' ; 

.. 
dimensions must ~e.,made to insure fitup to 

• 

existing primar,y piping. A check on the graphited slide plates should also 
' 

be made to insure freedom of movement prior to setting the Steam .Generator. 

Then it shall be lowered into place securing the ~B-rings in each joint. 

The joints will. be clamped tegether using angle clips and bolts. When the ·.··· 

inlet and one outlet joint are secured b,y bolting angle clips together, the 

:#2 pump will be lowered into place and checked for, alignment at pump inlet 

and outlet. If any misfit is apparent at the pump outlet, the long leg to 

\'{Ye valve can be .reworked to.suit. 

Qsing this method w~th the pump out of the system, the handling, lowering 

and fitting up of the ,~team f)enerator is made censiderably -easier. Arter 

fitup ef piping to the S,team:.~nerator and pump, the welding shall be 

accomplished as dictated in the attached ''.Precedure :~j:,ecification for·;Inert 
. ;' ·: 

Gas .S,hielded and Metallic .. Arc Welding for :.:A;STM-A-312 Type 304- Stainless 

Steel Piping l;faterials~~. 

·Inspection of welds will be in accordance with the attached specifi-

cations. 
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The four .12 inch and the two 4 inch welds shall be cozripletely radio­

gr,aphed in accordance with the attached spe~ifications• 

There will be problems which cannot . be anticipated that will neeessari:q 

have to be solved.in the field as they arise. 

III Vapor Container 

For grades and elevations., etc.~ an the Vapor Container anefother details~ 

reference drawings are designated below and attached herewi ih. 

9.31.$-FA•lc D-9-47-i003 

9Ji.5-FA•2A .. AEk-i6 

9»5.;.FV•lB AES-21.4 

D-9--47-lOOl D-AES•236 

:0~9-47-1002 AES~234 
:.:·.' 

IV Weiding Procedure 

. When pipi.D.g fitup is checked and satisfactory~ preparations for· weldiBg 

tiill be inade~ Equipment will be set up for Manual mart .Gas Shielded welding. 

-~~e _PrimB:ry system Will Qe pUrged oi air=w:i.th argon. gas· and wel.d.iDg Will 

P~Q~ed in accordance with the attached welding sPeCification~ 

V Helium· Leak Test. Procedure 

·---·--· .ik~· ~i~:!i'_JC:,in~s -~Ve !>E!Itm. welde(i~_ insp!i'_Ct~d~ -~d r~~ographe~~--th~:r:e 
. shali be a helium l$ak test ---piaced on the Pri.Wy statem and the new weids· 
:cheCked for leaks in accordaltce with the folloWing -procedure: . . . . 

1~ Connect the vacuum pump. ~? the pressurizer vent pipe w1 th as large a 

.di.a.mSter hase or ·pipe as possible .• 

2o Connect·-';helium bottle to system~ 

.3. Evacuate. system with vacu~ __ pump-·UJi't.il it is under a pressure of i5 inches. 

hg. absoluteo 

.. - 8.-
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4. Close valve·isolating sys~em from v~cuum pump. 

5. Intr0duce helium to syste~ until system pressurE? is approximately 

15 to 20 peunds p~r squar~ inch guge. 

6. Uf3ing a Consolidated Engi~eering Mil>d~l 101-A'· Helium ~ak Detector 

(or equal) set a s~nsitiv}ty recommended by the· manufacturer · 

(calibrated to detect a l~ak of at least 10-5 cc;/sec)·hand probe 

points indicated on Drawipg A.$$-214. Tqe, hose +ength from detector 
' 

to p~obe shall not be greater than 10 feet. :f.robe speed shall not 

be greater than 10· feet,per minute. 
I, 

7, It any leaks are detecte4, these shall be indicated and repaired 

after system pressure has.been relieved. 

8. Where repairs have,been m~de, the complete test procedure must be 

repeated until all leaks tre eliminated. 

ij,ydrost·at.ic Testirig 
~~\.f.:>" ,. 

·, ·.. :ri1'' 
· A hydrostatic test shall- be.· placed on th.ij.,jlrijaa:ry lqop·: .. ·to test the new 

• :- "! i . 

welds.: at 1-1/2 the design p~~~sure (2400 pourid.s·)~ .(§RtA~~J. 5) 
... } 

A· helium-air mixture leak test will be pl~ced•. on the ~~ry-~·£9op t0 
; .; ,;. . ' .... ~ . ' ·:,: ':" . 

check for leaks on the new welds, using a ;consolidated ::Eiectr~riinamics 
-~·· ' ·. ; 

J:.eak .Detector or equal. ,:see •iH!!liu'm .Leak Test ·Procedure•f;:attached herewith~ 
' -· •• ,. ··:;.· .. . .. . • • ;i 

·VII.. .:Miscellaneous .. :secondary: >Pi.pin:g . 
. · ... 

~he seccmdary piping shall be installed and tested in accordance with 

·ASME Beiler Cede. Tube bundle.in the~$team Generator f3hall be tested from 
. I ' . . 
the secondary side at the time the piping is tested. 

VII.I :Ihst rument.ati.on·. 

·Instrumentation ~fl 'Qe in~t~lled on th~ $team:Gener~tor and.Primary 
... · 

,P,iping after it i~' t;r~~t ~~ ch~~k~<!· 
:~·· • ,· . ' I 

••. - ···:!;. ;~'·. ··.:: ' 'il/9·:.··~~- ·! 

·~. ·''' i: .l 

·' ·~ •' ,• 

f 
I 
.r 
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-;.;.·. 

.... 

e 

·.:' 

·.· rx:"· ~::Inau:i·ati~~ : 

.;~~sulation shall be applied in ~cco.r~ce With )~'specification for·~ot 

:.Service Thermal I:nsulatiori•~·.~:which is included in the; Appendix. 
. . . .• ·:·~ . . 

. x .. '" . : Mfs~ellaneous>:steel~>:in~b.iled: 
. . . .. . . ~. 

:~:einstall stairwq; shield ta.Rk extension, handrails and replace steel· 

plate cut out of primar,y shield·tank. 

·Xl: .. Clean~up a.nd·:Paiating .. 
. ' . . 

,,·. 
i 

t, 

,, 
:;• 

Thoroughly clean equipment in the \'aper·' ... c'~ntainer and paint new 

installation where _necessary. The specification for paint will be. 

found· in the :.~PPjmdix. 

- J:.o -
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lel3 PROCEDURE SPECIFICATION FOR MANUAL INERT. GAS AND METALLIC 
ARC WELDING FOR ASTM-A-312 TYPE 304 STAINLESS STEEL PIPING 
MATERIALS INCLUDING FORGINGS AND CASTINGSo 

PURPOSE 

This specification has been prepared in accordance with 
section IX of the ASME Boiler Code for the purpose of shop fabrication and 
field.erection of Type 304 austentitie stainless steel pressure piping· 
systemso .Part I applies to shop fabricatiom.amd ·Part II applies to field 
erection work. Only those items covered in Part II apply to field erectioa 
work, otherwise all other items of Part I apply to both shop and field work. 

PART I 

PROCESS 

·The welding shall be performed by a combination of the 
"Inert Gas Shielded Are Welding Processfi and the ~Metallic Arc Welding Process" • 

. BASE METAL 

The base metal covered by this specification shall conform 
to AS~A~312~54T, T,ype 304, and the chemistry shall be within the limits spec­
ified in Table Ie 

Table I 

Chemical CompositioB Ltmi~ 

Carbon, max· percent 
Manganese, max perceat 
Phosphorus, max percent 
Sulf'ur 1 max perceat 
Silicon, max percent 
Nickel, percent 
Chromium, percent 

FILLER METAL 

o.oa 
2o00 

0.030 
0.030 
0.75 

8.0-11.0 
18.0-20.0 

a. An EB weld insert of· 308L composition shall be used 
with the Inert Gas Shielded Are Welding Processe 

b. The filler metal for the Metallic Arc Welding Process 
shall be in accordance with ASTM Specification A-298~55T for Shielded Metal­
Arc Electrodes, TYPe E-308, with a line type coating. 

1. 
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e. Ltme type coated, shielded are electrodes shall be 
stored in heated rod storage ovens at a temperature of not less than that 
recommended by the electrode manufacturer. 

SHIELDING AND PURGING GAS 

The shielding and ~rgiag gas for the Inert Gas Shielded 
Arc Welding Process shall be argon. It shall be necessary that the argon gas 
be of the WW'eld.ing Quality GradeVIIo . 

POSITION* 

The shop welding shall be performed with the pipe in the 
horizontal rolled position and the weld deposited upward at the (ten after two) 
or (ten to tea) position.· 

NATURE OF ELECTRIC CURRENT 

The IDert Gas Shielded· ArQ Welding Process shall be performed 
using direct current with straight polarity. The Metallic Are Welding Process 
shall be performed using direct current wit:R reverse polarity. 

·CLEANING --re-=:0=== . 

Stringent service requirements of piping and all equipment 
assembled in the primar.y circuit make it imperative that an unusual degree of 
cleanliness be maintained on all surfaces which will be in contact with the 
primary fluido Debris, dirt 9 slag, etc. 1 may not be of particular harm to the 
piping itselfg but transportation of such contaminants by the primar.r fluid 
can result in serious interference with the proper functioning of oth~r comp­
onents, such as fuel elements, or control rod drive mechanisaso . Since many 
of these surfaces can not be recleaned_properly in the field, the importance 
of the cleanliness of all primar.y fluid surfaces as shipped cannot be over 
emphasize do 

Cleaning operations shall be performed in a room which9 as 
well as the atmosphere therein, ~s as cleam as is practically feasible. The 
air in this room shall be filtered and recirculated so that it shall be com~ 
pletely changed at least once per hour. The floor shall be vacuum cleaned at 
least once per day9 prefereably before starting cleaning operations. There 
should be no di~ producing operations in the vicinit79 and every effort 
should be made to preveat contamination during the cleaning operations them­
selveso OR components er vessels in which the inner surface only must be clean, 
all openings should be covered with plastic sheet or clean bright metal covers 
taped around the edge when not being worked Ofto 0n components in which both 
the iriner and outer surfaces must be eleaa~ the component should be complete~ 
covered with plastic sheeting when not being worked on. 

* See Part II for field erection work. 

2. 



Insofar as possible, final cleaning operations should be performed with the plane 
of openings in the vertical. 

If contamination ·is introduced during any particular stage of 
fabrication or testing, recleaning operations shall be performed as necessar,r. 

ao All surfaces exposed to the primary fluid, except the 
.. , . . surface of root passes of piping welds which are inaccessible 9 shall be 

· i:i:j;~\::, machined, ground or polished to a surface finish of 125 RMS. 

bo All dirt, chips9 abrasive dust, scale, etco 9 is to be 
· removed by vacuum cleaner, air blast or lint-free cloth. 

Co All surfaces are to be thoroughly washed with acetone 
or alcohol. 

do All surfaces are to be thoroughly rinsed with commercial 
distilled water and dried with steam9 oven, hot air or lint~free clotho 

eo The cleanliness of any component or unit of the prima~ 
circuit shall be subject to inspection by the fabricator prior to sealing for 
shipmento 

fo The component or unit. is to be thoroughly flushed with an 
inert gas, openings are to be sealed with expanding rubber plugs capable of 
maintaining an internal gas pressure of 2=4 psi gage and the unit is to be 
filled with an inert gas to a pressure of 4 psi gage. Pipe ends which have 
been beveled for field welding shall be. covered with end caps securely fastened. 

EDGE PREPARATION 

a.; The ends or edges of the piping or· parts to be joined b;r 
welding shall be prepared by machinin·g and shall be in accordance .with the 
sketches shown on attached sheets. 

bo If the pipe or parts have not been cleaned as before 
specified, prior to welding, the welding groove and adjacent surfaces shall 
be thoroughly cleaned of all rust, scale, grease, oil or other foreign matter 
by thoroughly swabbing, using lint-free cloths, with fresh or redistilled 
acetone, rinsing thoroughly with distilled water and thoroughly drying. 

PREHEATING AND· INTERP ASS TEMPERATURE 

a. In general, preheatimg shall not be required; however, 
no welding shall be performed when the edges of the parts to be joined are 
below a temperature of 32 Fo When such conditions exist it shall be necessar,r 
to preheat to a temperature of 70 F i 10 F. 

3. 
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b. Preheating m87 be performed by the resistance heating 
method or b7 an OJcy"acet7lene flame. Resistance heating is preferred; however, 
if an oxyacetylene flame is employed, a neutral .flame should be used and care 
should be taken to prevent the cone of the blue .flame .from impinging on the 
metal surface. 

c. Interpass temperatures during the welding shall not exceed 
300 F. Preheat and interpass temperatures may be checked with a surface contact 
pyrometer'or with a recording instrument through thermocouples. If thermo~ 
couples are used, they shall not be attached to the metal by brazing or by an 
electrode or .filler rod containing copper. 11Tempilstiksrv or 11Tempil Pelletsr~ 
may be used tor checking metal temperatures. 

. :··=· .. · 
. . ... ,. 

WELDING PROCEDURE 

. '·' 
.. •: 
•'' 

A. Inert Gae Shielded Arc Welding Process 

1. The Inert Gas Shielded Arc Welding Process shall consist 
of .fusing the EB insert and the root edges of the joint 
together using the tungsten arc method and employing an 
internal argon atmosphere. The internal argon atmosphere 
shall be contained ins'ide the pipe by any suitable means 
if the internal surface can be cleaned to specification 
after welding. If the~internal surfaces have been 
thoroughly cleaned previous to welding and are not to be 
cleaned after welding, the expanded rubber plugs in the 
other ends of the pipes or other suitable means external 

· to the pipes shall be used to contain the inert gas, with 
an entrance .for gas .flow in one end and an exit in the 
other. Argon gas .flow through the joint itself shall be 
suitably controlled with masking tape or similar device 
.on the external surface of the pipe" 

2. Fit EB insert and pipe ends; spring the insert into the· 
smaller pipe end and tack to pipe with about 4 in. spacings, 
starting at one end of the ring and continuing .for one= 
half the circumference. Use starting tab .for starting the 
arc and break the arc on the bevel or on the tab, using 
tungsten arc torch. Use Mullenback Arc-Trol or equal foot 
control to taper current down on breaking arc for both · 
tacking and welding. Maintain inert gas coverage of puddie 
during solidification. Tungsten electrodes are to have 
a long taper to a point and welding is to be performed 
only with electrodes that are pointed. Trim the ring 
overlap so that the gap between ring ends is not over 
1/32 in. Continue tack welding on the remainder of the 
circumference • 
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3. Fit other pipe end over the tacked ring. Maximum 
misalignment should not exceed 1/64 in. Tack in 
between the previous tacks, all around the cir= 
cumference~ joining both pipe ends and the insert. 

· Refuse the first tacks 9 joining both pipe ends and 
the insert. One of the tacks should be at the split 
ends of the EB insert. 

4. The root pass shall be made by fusing the root of the 
pipes and the· insert together, including re=fusing of 
the tacks. Use starting tab for striking the arcg and 
break the arc on the weld bevel. Use combination of 
travel speed and amperage to make the inside contour with 
minimum of reinforcement and with small even ripples. 

5 •. At the conclusion of the root pass~ inspect visually. 
Any portion of the outside of the bead that shows a dep­
ress.ion should be remelted and re~fused. The outside 
~rface shall then be inspected by the fluorescent or 
Q7e~penetrant method. Any objectionable defects shall be 
repaired with the Inert Arc Method using the internal gas 
atmosphere. 

The subsequent welding may now be performed by the Metallic 
Arc Welding Method as outlined in "B". 

B. EJ.e.ctric Metallic Arc Welding Process 

1. The welding beads shall be deposited in a manner that will 
assure proper penetration and fusion of the base metal. 
Each bead deposited shall be thoroughly cleaned; all slag 
or flux remaining on any bead of welding shall be removed 
using a pneumatic scaling tool and stainless steel wire 
brush before depositing the next successive bead. Each 
crater, and any cracks or blowholes, on the surface of 
each bead of welding shall be removed by grinding prior. to 
starting the next successive bead of welding. Care should 
be taken in the adjustment of the welding amperate and 
voltage in order to assure proper deposition of the weld 
metal. The weld shall be started with a 3/32 in. diam. 
electrode and the electrode size shall be increased as the 

·welding groove is filled up, as indicated in the tables 
on the attached sheets. The flqw of inert gas for int= 
e~al gas atmosphere shall be maintained during the de~ 
osition of at least the next· two layers of weld metal. 

The weaving technique of the lime type coated electrodes 
specified shall be limited to not more than 2 1/2 times 
the diameter of the electrode. 



• 
2. At the completion of the weld, all slag, flux and 

spatter shall be thoroughl7 cleaned from the weld and 
surface adjacent thereto. Such cleaning shall be per­
formed using a pneumatic scaling tool and a stainless 
steel wire brush. 

3. The finished surface of all butt welded joints shall be 
ground smooth with the outside diameter of the base 
metal. The finished surface of all fillet welds shall 
be ground smooth and blended into the adjacent base metal. 

STRESS RELIEVING 

Welded joints in .the material covered by this specification 
shall not be stress relieved or heat treated. 

INSPECTION (Completed Welds) 

A. Fluorescent or PYemPenetrant Method 

1. All welds shall be inspected by the fluorescent or dye­
penetrant method in accordance with the following: 

a. The finished surfaces of all welds shall be examined 
and this examination shall include base metal 1 in. on 
each side of the weld. 

b. All evidence of cracking» harmful porosity and slag­
filled voids detected shall be removed» the areas rem 
welded and the repair weld reexaminedo 

c. The examination must be conducted on a clean surface 
and prior to any surface treatment which will close up 
surface openings or otherwise interfere with the exam­
ination. Rough surfaces, such as weld heads and sand 
castings, shall be ground to 250 RMS prior to inspec­
tion. 

do Following mechanical removal of all injurious matter, 
surfaces shall receive a final cleaning prior to in­
spection by swabbing with a clean cloth saturated with 
a volatile solvent» allowing the surface to dry 
thoroughly before proceeding. · 

e. When the inspection is concluded» the inspection mat~ 
erials shall be removed as soon as possible by swabbing 
with a clean cloth saturated with a volatile solvent. 
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B. Radiographic Inspection 

lo Radiographic inspection of butt welded joints shall be per= 
formed using the X-ray method. 

*2o All butt welded joints in piping of 4 ino nominal diameter 
and larger shall be completely radiographedo All butt welds in piping less 
than 4 ino nominal diameter shall be partially radiographed; radiographs shall 
be made which repr~sent at least 60 deg of the circumference of the joint. 

ao All radiographs shall be compared with WX=ray 
Standards for High=Pressure ~ High Temperature 
Steam Piping", American Welding Society publicationo 

bo Defects in excess of this radiographic standard in 
any 6 ino length of weld penetration shall be con­
sidered unacceptable and only such defects be removed 
and the weld repaired as to render the weld equivalent 
or better than the radiographic standard. 

c. Any cracks or zone of incomplete fusion or penetration 
shall be considered unacceptableo 

WELDING QUALIFICATION 

Qualification test of procedure and operators shall be per= 
formed in accordance with Section IX of the ASHE Boiler Code9 1953 Edition. 

* See Radiographic Inspection, Part II, for field erection work. 
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PART II 

CLEANLINESS 

It is an intent of this part of the specification to produce an 
as~welded primar.y circuit which will be as nearly surgically clean as is possible 
to attaino Provision has been made in this'and other specifications for clean~ 
ing and packaging so that all piping and component units will be received in the 

. field with the required degree of clea.rllinesso The required as-welded cleanlin­
ess of the primary circuit can be attained if no contaminants of any kind are 
introduced into the circuit in the process of erection in the. fieldo The imp­
ortance of the cleanliness of the primar.y system as assembled and welded cannot 
be over=emphasizedo 

One possible exception to the aa=received cleanliness of piping 
and nozzles is the area from lip of beveled edge to the expanded rubber plugo 
Any contamination in this area shall. be removed by swabbing with acetone and a 
line-free cloth~ swabbing with commercial distilled water and a lint~free cloth 
and drying with a lint-free clotho 

WELDING 

Welding of the primar,r circuit shall be performed by a com= 
bination of the "Inert Arc Welding Process" and the nMetallic.Arc Welding 
Process"~ as in Part Io If the piping or parts being joined plus any other 
affected portion of the primar,y circuit can be cleaned to specification~ any 
convenient method of providing an argon gas backing can be usedo If the piping 
or parts plus any other affected portion of the primar.y circuit cannot be clean­
ed to specification after welding~ the expanded rubber plugs in the unwelded or 
other ends of the piping or parts or other suitable means external to the piping 
or parts shall be used to·contain the argpn backing~ with an entrance for gas 
flow in one end and an exit in the other. Resultant chambers shall be thor= 
oughly flushed with argon before welding is startedo Argon gas flow through the 
joint itself shall be suitably controlled with masking tape or similar device 
on the external surfaces of the jointso 

Extreme eare shall be used in all stages of handling~ fitting~ 
tacking and welding in order to prevent· the entrance of any contaminants into 
the primar,y circuito Cleaning of the piping or part ends~ fitting~ tacking and 
first=pass welding shall be performed in a "clean area" 9 which shall be obtain= 
ed by completely surrounding the working area with a tent-like structure of 
canvaso The floor of this "clean area" shall be vacuum cleaned~ at least once 
per day~ preferably before starting worko No dust or particle forming oper­
ations9 such as grinding9 shall be perfor.med in or near this area·until any ope~ 
part o·f the joint is completel7 protected from such dust or particleso Work 
on t be joint 51 including removal of the dust prot·ecti ve9 shall not be resumed 
until the outer surface of the pipe inside the "clean area"~ the floor and all 
other horizontal surfaces in the "clean area~ have been vacuum cleanedo 

s. 



If desired to prevent possible "burn_througb"~ the first 
pass over the root pass (second pass) m~ be deposited using the wrnert Gas 
Shielded Are Welding Process" and filler wire of 30SL compositiono 

POSITION 

.The welding may be performed with the pipe in the horiz­
ontal fixed position and the vertical fi~ed position~ thus involving the app= 
lication of the weld in the vertical~ overhead and horizontal posi~ions., 

Butt welds in piping 10 ino nominal diameter or greater 
shall be welded by two welders working simultaneously~ one on each side of the 
pipeo · 

INTERRUPTION OF WELDING 

The welding may be interrupted provided at least one-half 
of the wall thickness of the pipe at the welding groove has been weldedo To 
proceed with the welding~ the metal temperature shall be· checked and the welding 
resumed until the weld is completedo 

RADIOGRAPHIC INSPECTION 

All field welded primary circuit joints shall be radio= 
graphed using the double wallp double film technique with Iridium 192 as the 
source.. 2 percent sensitivity shall be obtained with the pentrameter placed 
between film and wallo A density of lo6 to 2o0 shall be obtained using Kodak 
Type A industrial filmo 

All butt welded joints in piping of 4 ino nominal diameter 
and larger shall be completely radiographed., All butt welds in piping less 
than 4 ino nominal diameter shall be partially radiographed; radiographs shall 
be made which represent at least 60 deg of the circumference of the jointo 
Radiographs of welds made in the horizontal fixed position shall represent the 
portion of the welds made.in the overhead and vertical position., 

9. 
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MAXIMUM MISALIGNMENT 1/64•: 

EB Insert - 5/32" 308L 

'10. 
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TYP1 QP' JOIHTa Single U-BUtt Joint (Gas Backing) 
(._ . 

METALLIC ARC WELD ~ r a·MA){. 

t--------t'(S-2 ' t I 
"'- INERT ARC WELD 

WELDING TECHNIQUE 

INERT GAS SHIELDED ARC WELD - ROOT PASS 

Beads 
1 

*Tungsten 
Electrode 

1/16" 

Welding Gas 
Argon, CF11 

Purging Gas 
Argon, CFH 

5-8 

*Thoriated tungsten electrode 

D.C. - Str. Pol. 
Amp V 

60-75 10-12 

HETALLIC ARC WELD 

Beads D.C. - Rev. Pol. 
T Electrode Size 1 2 3 Amp v 

5/16 3/32 - 1/8 - 5/32 3 3 4 70-100-130 18-20-22. 
3/8 3/32 - 1/8 - 5/32 4 5 6 70-100..130 18-20-22 
1/2 3/32 - 1/8 - 5/32 5 7 9 80..110..135 18-21-24 
5/8 3/32 - 1/8 - 5/32 6 8 11 80-110-135 1~21-24 

3/4 3/32 - 1/8 - 5/32 7 9 13 80-110..135 18-21-24 
7/8 3/32 - 1/8 - 5/32' 8 10 16 80-110-135 18-21-24 
1 3/32 - 1/8 - 5/32 9 12 19 80-110-135 18-21-24 
1 1/4 3/32 - 1/8 - 5/32 14 18 30 80-110-135 18-21-24 
1 1/2 3/32 - 1/8 - 5/32 20 28 45 80-110-135 18-21-24 
1 5/8 3/32 - 1/8 - 5/32 23 32 50 80-110..135 18-21-24 

1. Horizontal Rolled - Average numh9r of beads 
2. Horizontal Fixed - Average number of beads 
3. Vertical Fixed - Average number of beads . 

ll. 
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TYPI OF JOINTs Single U-Butt Joint (Gas Backing) 

UNEQUAL WALL THICKNES§· 

GRIND W!LO TO 
SMOOTH CONTOUR 

PIPE, VALVE OR FITTING 

BORe TO 1.0. OF 

ADJOINING PIPE 

.Notea Welding technique for this type of joint shall be as shown on 
Sheets Nos. 10 and 12. 
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MITB(I) OF DBP03ITING WELDING BEADS 

METALLIC 
ARC WELD 

' INERT ARC WELD 

1. Horizontal Rolled Position 

Nctea The weld shall be deposited 
using the stringer bead­
technique· as shown in 

.J 

. these· sketches. The weav­
·ing motion shall not 
exceed 2 1/2 times the 
electrode diameter. 

METALLIC 
ARC WELD 

INERT ARC WELD 

2. Horizontal Fixed Position 

INERT 
ARC WELD 

METALLIC­
ARC WELD 

3. Vertical Fixed Position 

13. 
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Ttfi·OP JOIHTa.SOoket V8ld Joint 

PTALLIC ARC WELDIRG HtOCBSS 

c 

c 

~~--t-
T 

~~~~~~~__L 
I I 1• -t-t-- 16 MIW. 

T ... nominal pipe vall thickness 

C "" minimum .. 1 1/4 T, but not less than 5/32" 

A • .ST 

WELDING TECHNIQUE 

·Beads D.c.- Rev •. Pol. 
T Electrode Size 1 2 3 Amp ' 3/16 ·1/8 - 5/32 2 2 3 100·130 2D-22 

i/4 1/8 ... 5/32 2 3 4 100-130 2o-22 

3/8 1/8 - 5/32 3 4 5 llD-135 2D-22 

1/2 1/8 - 5/32 4 5 7 llD-135 21-24 
5/8 1/8- 5/32 6 8 10 llD-135 21-24 

3/4 1/8 - 5/32 8 10 14 llD-135 21-24 

1. Horizontal Rolled - Average number or beads 
2. Hodzontal Fixed· - Average number ot beads 

· ·~· Vertical Fixed -Average number or beads 

*Overhead welding condition 
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TIPB OP JOINTa Branch or Nozzle Connections. 
(3 in. di~ or less) 

METALLIC ARC WELDING PROCESS 

~ 

NOZZ.LE CONNECTtOW 

PIPE 

Notesa 1. D1 shall be 3/16 in. smaller than D and after the 
. weld has been made Dl. shall be bored or reamed 
to the same as D thus cleaning up the inside root. 
or the veld. 

2. The velding technique shall be similar to that used 
tor socket veld Joints shovn on sheet No. 

15. 
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UPI Ol JOIHTa Branch or Nozzle Coimectlons 
(Greater than .J in. diam) 

:m.'TAU.IC ARC WELDING HtOCESS 

NOZZLE CONNECTION 

Botesa 1. After the weld has been made the inside area of 
the root bead shall be ground smooth. · 

PIPE 

2. The welding technique shall be similar to that used 
tor socket veld Joints as shown on sheet Bo. 

16. 
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S~EGIFICATI0N 

FCIR 

PRDfARY PIPE 

CLASS 90l.sS 
12 3/4 IN • fiPE 304 STAINLESS STEEL TUBING 

MAXIMUM OPERATING CONDITIONS 

FLUID 

· ... "' 

· .. :D~sign: . Max •. ·Temp. $00 F 
· ..... -· __ ,_.,. · ~· ·Pressure l.i)C:>O psi. gage 

0perating: Temp. 450 -F 
·. :·· · ... Pressure 1185 psi. gage 

, :-: .. ~ coalant high presaure water. . ;' ... :· .... ~ · .. 

-~-~teriai shall be stainless steel, AISI, Type 304. ·This class 
:::~.be used for all primary coolant piping. All piping shall 
::~ori;form to the requirements of the .ASME Power Boiler Construction 
-P-~~· . .; .. ,· . 

. MB.terial . 
· ·_·_::.n~j/4 -In. ·OD, .3/4 In. wall, AISI, -Type .304 st.ainJ_ess steel tubing 

. prp~'li<?ed· by t.he ~_io~ process_ ~er ASTM Spec. A-312, Type 3041 
.· ~eluding supple~tary requii-ements, except tolerances shall be 

_held .. to: · 
OUtside diaiDeter; , in. 
~Iiside diameter 1 ill. 
Minimum wall, in. 

~/.32 - i/)2 . 
i/16 - l/16 . 

·+5/64 - .)/64 (based on nominal wall) 

· .4 -~~-schedUle 80 seamless pipe, _ASTM A~?l2 Type 304 
· ~~ tul?.ing sball be subjected to and J!leet the ~tergranular corrosion 
·:test; -ASTM Spec. A~2ho, .Section 12. · .. ·:.. .:.. . 

. ·Es.ic.~a:I>:Properties Desired . 
•··· ~,-chemical ~o.mposition of· the mater~al sh41 conform to and be 

. ~-c~#fied· w.:.AS':['M.~~.312~~ TYPe .304~ With a maXinn1m carban content of eOB%. 
/,:I;~' ·~hall be SUi:table far be:md.:blg and. other usual types of fabrication. 
~ !!_t shill be suitable for weldilig to .. piping of same material, to steel 
· forgings such as valves· and fittings made to ASTM Spec • .182, Gr. F•304 
--~ to castings. .. . . 

_· )~:t s:tlall be furnished with m:in1.mtlm eccentricity to facilitate ~el.ding. 
. I 

.. Finish Requirements . 
. The inside wan Shall. have an internal finish surface roughness 

.. b~ht rating not exceeding 125 rms micro-inches. The outside wall 
. shall have a surface finish of 250 rms. 

· · ·Test ·:a:~Uireinents . ·· · · 
·-Tlie. fo Owing supplementary requirements for special consideration 
~-az.e·required as specified in ASTM A-312: 

-1-



.... 

I ·~ • 

PIP.E (CONT.) 

joiNTS 

FITTINGS 

1. ·Check Analysis 
2. ·-.'Transverse Tension Tests 

.. 3.. Flattening Tests 
, 4-; ... ?tcbing Tests 

. " 

. l p~o:tomicrograph from one length of pipe in the finished condition 
· .. >:~<? 'Qe · furnished Purchaser. · The photomicrograph shall be of a 
: · ·lo~i tudinal section. -: :·. . '. < ~- . 

. .-.-=::.·· Pr.~a,ration for Shi:dimemt . · 
·~;·;m,~·..:to ShipmeDt ~e iilside of the pipe shall be thoroughly cleaned 
:::~tau: scale, rust, grease, oil or other foreign' material. The ends 
· o~ -~e. pipe shall be sealed tight by an acceptable method to preclude 
·: ·:~~~ance of foreign material.. aDl.y fully annealed material shall be 
.·.pi~!Uede . .. 
':. ••·• 1•.' 

· .. We_~ .shall be made by the~ iilert ga.S, shielded arc process tor the _ 
· .... iJdti.al pass, insuring a clean internal surface in accordance with the 

. at~ched Al.co Products, Inc. Welding Procedure Specification No •. w-44B. 
Material 

·. 90~ -;Lb. forged, AsTM A-182, Gr. F 304 stainless steel, butt welded, ends 
' ·bored to match adjacent pipe • 
. Tee branches: Intersectional welds reinforced per 1951 Code for 

. '·l'i".e~sure Piping, Par. 634; or seamless butt weiding with· thicmess not 
::.~.$.S ;thaD· adjacent pipe,. or forged and bored as specified Oil drawings. 

":~1{1)~:=~;: B,Emds preferred, or butt welding' with thickness not less than 
. :·adj~cEmt pipe~ 

.. ···.; ··.;·: 

· I:tU:!trument Connections on Piping 
... :~apt for flowmeters: Welded on nipple per fig. l3K of Code for 

.. ,; ~assure Piping. Nipple _to be in accordance with piping specification~ 
. :,c_Cl.a~s 902SSo 

·. < .. F-01<-FloWmeters: :·r.t:;r~;·~~~.(i~-~:~~~-~~~{~:~-~.?:: .: -_."_;~;::>_:(·:· ·~ .~ ·-.-~-.~~;;rt~t:,:· · 
· 'i.iaric··~'No. .i~W9o3o4 

·:,_*Prefix letters for Mark Nas: 
.. ·.:::~;:_:, ._ .. E·.· 91:\0 .El ..... b,....., 

··:~····· V ·vn 

L 45° Elbow 
~ Straight Tee 
S · 900 Elbow SR 
it _Cap 
RC Reducer~ Cone. 
:R· Reducer, Ecc • 
. .f Cross 
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.SPECIFICATION 

FOR 
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SPECIFICATION 

FOR 

HOT SERVICE THERMAL INSULATION 

STEAM GEN.ERATOR AND PRIMARY PIPING 

Acdeptable inSulation for this equipment . shali be cellular glass material 

. '(f~amg~s' or equal) 4 .. thick applied in two layers. 

~tion shall be attached with No$ .52 Acme strapping banda am seals 
:· :'·, ~. 

, ·. a;: . eq~, ·approved by the purchaser. 
'. . .. ~: r.·:. : ·:· .. : 

. B$ds ·~hall be 3/411 wide1 .020 ill. thick monel. Bands shall be rubbed 
. ; . -~~-· :~--- . . ', ' . 

into :.the inSulation surface to provide a flush setting of the band. . The 
,, ·1..! " . . . 

~ti~n sUrface beneath the seal shall be slightly undercut to permit 

.fi-q.f!h :setting of the seal. Proper tools shall be uaed to cinch and 
• ,c.•• : • : ' 

.. _tigh:teD the bands and to crimp arui lock the seals .• 
. '! . , •. :. ~ •. . 

If wire· is required on vessel or piping in addition to the strapping 
!;• '• I '-.~':: • : '• , 

.. 'b~j:.it shall 'be No •. io gage monel. 
·;: . . . -: .. ::t· !'\ ·. . . . ·, 

. AJ;yer.::tlie :F.eamglas ~tion has been applied and properiy secured to 
:.::. ... _,··~··.' .. : . . . 

Y~fiS~~ and piping, it shall be ciad on the outside surface using the 

... c~ipg materiai. aDd adhesive specified below or equai approved by -the 

.~p}laser • 

. The ·;s~face cladding shall be Dew CorDing Gorpo SUastic R-iO sheet 
·. ~: : . ~ . ·. . 

. (i9. :mils thick). The Sil.a.Stic sheet shall be applied to the outside 
I::'. • . ~ > : • ' • • 

· .. srir.+:ace of the Foamgias iilsuia.tion with Dow Corning Corp. catalyzed 
. ·. :. ··:~ ·: . 
. a4he.~ive A-4000o Joiiits in the cladding shall overlap a nrinillDlm af 
... :_ ''{". ,,., '; . '.· 

l•i/:? :l.nehes • 
: ,. 

~ ~p~ljing ihe adhesive to the Foamglas insulation arid cladding the 
I·: 

.. ~~~~urer • s specifications shall be followed and account shall be 
. :, :· .. :·: ·,. 

-i-



.i~ -The manufacturer•.s instructions shall be follawed in regard to the 

lit~ of the mixed adhesive during application. 

2~i>: -~ .~esive sbali be appi:i.ed tO both the Foamglas surface and to 
. ·~~:·:<:'~~.::.:?.:::.t. ... . ... 

tJ!e .. _inside ar slightly grained surface of the cladding. The smooth 

surface of the cladding shaJ.l be piaeed OD the outside. The 

adhesive s~be applied to both contact. surfaces of the cladding 

at overiappiiig joilltt~. 

A.f~. application~ the adhesive shall be allowed to dry approXimately 

. i:>ne hour before the sarfaces are joiilede After joi.ililig, the rufaces 
. . ~ ·' . 

s~ ·be held ill contact fOr a few secondS until adhesion is ·complete • 

•. ,~;Dee full adhesion does not develop for 24 ho~s~ the cladding, 
~- : '. 

ll~cuiar~ where sharp changes of dii-eetion are involved~ may have 

J~o.be ~orarily bound in place over the inSUlated surface with tape 

or soft cord~ After full adhesion has b~en attained~ the temporary 
biDding materW shall be removedo I 

· A:Iry gross excess of ad:hesive an the outside ef the ciaddirig shall 

.be ~removed with a suitable solvent. 
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SPECIFICATION 

FCR 

PAINTING 

SCQPEg This specii'ication covers the paint to be applied to all new surface~[! and 

, .... ~ged surfaces in the area of work performed under the attached pro-
-·· 

c~~·s.•. 

:.·.:· Pr.eparation of New Surfaoes 

. . B,efgre, applying the paint, the various surfaces shall be prepared as 

desCribed belowa This.work shall be done by the painting contractor excapt where 

it is particuJ.ar.ly apecified to be done by others, but it shall always be the 

responsibility of the painting contractor to see that the surface is properly pre-

. pared ~efore i~e paint is a:P:#;t.ieda 

Steel and iron work·. ~~li be thOroughly scraped, wire-brushed or cleaned 

to. the. satisfaction of the Engineers, to remove ail dirt, grease, gypsum, cement~ 

concrete:, or any other. foreign matter before the paint is applieda 

Cqncr~~- sttrfaces shall be thoro~hly cleaned 6r dirt, grease, dust; loose 
. -.. . ~ ·-··. 

particles . of mortar, cement or. other foi;o~:~ iliatei-i:¥s·' b~f'ore applying paipta Con-
•• 'I • • • • • ~ • i 

crete walls ~hich are apotted with dirt or p-ease s¥n first·::be cleansed, using 
. . l • 

a suitable solvent, after which all traces of acids :or chemicals shall. be removed 

by washing with soap and rinsing with clean wa~·. 'SmB.n holes in corcrete ceilings 

.and walls will be neatly filled With :.~t 'bY. the concre\.e centractor~. 
·:· .. ; 

The., painting contractor shall report to the Engineers all surfaces which 

are not in a condition to receive· the priming coat,· and shail not apply any material 

until such surfaces ~ve been p~operly prepared. 

Material. 

·General. The painting schedule has been prepared on the basis of products. 

of ~ Pittsburgh Plate Glass Company, the Debevoise Company and. the A.mei-coat Corpo 

With the exception of the Alnerco~t, paints mailufactur~ by other companies which are 



the ·_equal af those specified may be substituted~ provided the 'bidder submits a 

complete schedule of the paints he ·proposes ta uae arid provided such substitutions 

.are appr~~dd~~- wrifpg')>~-~ EI)gineers b~fare ihe painting contract is placed • 

. A.u pa;i.nts'.··~nrill:::be ~vered to t.he site ·of the work in the original 

unbroken package~, Jm.ked with.·.the manui'ac:turer•s name and braiui and the qusJ.ity 

of the contentso 

.. ' .. oU.Paint .;, All oil paiilt shall be·prepar~ oU. paint of the best quality 
·.,.. • • •• . • ! • 

for the purpose i.zldicated in the painting' sChedUie. inal'iutactllred by the Pittsburgh. 

Plate Glass Col~Pany and. the Debervoise Company. 

·. ·.: Ezwj!el .. _ .Ali enamel shall be a prepared oil variliSh base enamel of the 

best quality for the pUrpose indicated in the painting schedule maimfactured by the 

Pittsburgh Plate ~lass Comp~. All enamel shall be tough and elastic and shall be 

sUi table fcir either dull, polished~ or· flat finish. It shall be proof against · 

discoloraiion·when exposed to boiling 0~ freezing water and sh81i not chip or crack 

under di-y heat • 

.. ~~~Qat. - The Amercoat paint and aily thinners, dryers and cieaners uaed 

iri. c~njunction therewith shall be as manufactured by· ihe Amercoat Corporation of 

South Gate~ California; and shall be applied. in strict accordance wfth the manufactur­

er• s standard iiiStructiort sheets.~ 

..• P.~tic coatiiig- ;;.. Tile ·piastic coating to be a!>i:>~~~-·- to tlie str11ctur8.l steei 

in the ·Electrical. E~pment· :Etoom .to prevent condensation -~ip shall be riN'o Drip", · 

as manufactured by. t~e ).· W. Mol'~il Company of -Kankakee, I~nois, and. srui:n be 

applied in strict accordance with the manufacturer's sl;andai-d inStruction sheetso 

Workmanship 

Paint shall be used as it comes from the manufacturer • s package Withaut 

adulteration anci shall be bandied ~d applied iil strict accordance With the printed 

instructions of ifie nianufac:drnrer and in the most worknlerilike manner. 
' 
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~ .,. 

r_, 

()n outside surfaces painting shall preferabiy be done when .the temperature ··-· . 

is above 50 F and no painting shall be . done when the temperatUre is below freezing., 

or in damp or foggy weather except under such conditions as will iilsure di-y surfaces 

and as may be approved by the Engineers. 

;·· .. N~ painting shall be done on surfaces that are not thoroughly d.i-y. -In 

pa::ln~;fig.' successive coats sufficieDt time shail be ·allowed to elapse between coats 

fer th~ last ·~~t to become t.horougbJ.Y dry before the next coat is applied. 
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• 

·, ... 

PAINTING SCHEDULE 

· .··. Pr" ·~ Coat . . l.lPJ.llg . . . . . First coat 
•.. 

. Second Coat 
Surface .. By. ·• ._; -~ial By Material _ :By. Materi.&!L Final. col.Or Remarks 

R.eactor Container 

ladder on exterior F~b-it,... . Shop Coat 
·or dome. 

Contr • Piit• ·ri:Uhte 
~+ornae Jo.o17 

Contr~ Pitt~ Flor- Dixie Gray 
hide 3-1.7 

">' 

.. EXternal. s~eJ. of.'-'>.;: C(,);t~-~ !Dhibitive red 
dame ·niarihale ~ · ·· troniu.de B•2 

Contr~ -Pitt;. F1or­
hide 3~17 

· bontr~ .Pitt. Flor·- di-uiser Gra7 
· · .. · -Mde .3c.2 

contr. Pitt. Fior-Insulation on ex- conir. ,Asphait sealer 
terior. of dome 0 

Conti-·• . Pi it. Flarhide 
. 3-17 hid.e 3-2. Cruiser Gray 

Manhole SUJ"faoe in· . G9rrtr~ Inl,.ib:itive red P~ntr ~- Pitt. -Alum:i.num 
·22•2 

Contr~ Pitt~ Alum- Aluminum 
inum 22~2 pump room. b'o~de 8•2 

Interior surfaces . ~<a~.; 
of Ina.Dholes~ 

Iriterior tiner 
surface~ 

Devevoise Dereka· Contr ~. · · De~ey~ise riereka Contr ~ Derem Aluin- Aluminum 
·. me;tallic gray , ·. J•1etallic gray · iinmi No·:. ·174 
No.~ 555 ·N6c. 555 

Debevois.e Dereka Contr. Debevoise ·Dereka Conir. Dereka alum- Aluminum . .;· ... 
: metallic gray inurn gray gray 
Jio. 555 No. .521 ·. 

Crane and supports Fab. 5hop. Coat Contr ~ Debevoise Dereka Contr ~ Dereka red 
~ red No~ 565 'No; 5oo 

Red. 

Handi-al.i inside 
c'ontainer·~ 

. F~b. Shopcoat 

Stair treads1 .Fab~ 
· ·I!Jtring~s ~ slipports 

Shop coat 

.Qontr.~ De'bevoise Dereka Cont.r. Debevoise Grq 
ae<i· ·No. 505 trarisfo:-mer 

Grq No. 590 

Coritr.. Debevoise Dereka Conti-. . De'Pevoiae Gray 
~ed No. 505 .. tr-~~ormar 

gray No• 590 

·a.ci• 
fioor 

Paint 
crane 
hook 
brigh:t 
yellow~ 

.Inside 
container 



\n 

I 

Priming eoat 
Surface· By · .Material 

.. ~uipment supports Fab~ 
and anchors. 

S~ai leakage p~s·. 
13A & -i3B 

Seal leak-off tank 
·. i'K:ii s.s. 
~assure vessei E-5 
. p .c e blowdown cooler 

E-B 

Shopcoat 

stainless st~ 

stainiess 
steel. 

, Stainless· sti . 

..... Insulated 

D.tffi.iiaied 
Lad~er ~id~ cbn~~ ·Fab;~.' .. Shopcoat 
ainer 

.Primciry coolant s.s. 
pumps P~lli & P~fiB 

-steain generator 
E-7 

-

. . ·.~ 

. Insulated 

···•·· 

First coat Second. Coat 
BY; " Material :: .. By;. 'Ma.terial. Final color Remarks 
. Contr •. Debevoise Dereka Contr ~ 

.red No~ 505 
Debevoise Gr~ 
tZ:ansformer 
gray No. 590 

Stainless Sto 

)~t.ainless st~. 

Red 

Red 

C.9I1tr• Debevoise Dereita. Contr~ Debeyoise Gray 
X:~ ·No •. 505 .J:~r~forme:i' 

· · gr,ay· No •. ~·90 

Red 

Red 

Red & . 
.s .• s. 

· :P.:rimai-Y Shield ·Cprrt~r• .p.it~. Ilihibitive C9ntr. P•H~ Ironhide 
._ J'~ :JXonhid.e .a~2 . ,_ .... 

Contro P.H~ ·Ii-oilhide L:ight 
Tank TK-1 . 
. . . 
eheCkered. p'iate 
on plat£orms 

~in vapor 
f:?ozitainer & plug. 

. . ,~ -;-; ·' .· ... :. . . 

Shop~oat 

.C.ontr• Amei-coat No. -86 

Cool.:i:.ng: eoii~~------ . Fa.br~: .· ,..Shop.coat .... 
~an· ..... 

. ; 13~5 . gr&Y 

Con~~ Debevoise Dereka Contr • Debevoise _Gray 
~ed :No. sos ··1ai'ailsformer 

.~ay No~ S90 

Contr. Amercoat No. ;3 contr • . Am8rcoat 
.,. No• .33 

:_Light gray 

Co.n.tr • -D8bevoi.Se .. Gray · · · · tl-a.D.S£armer 
f;ra.Y -~o~590 
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PRIMARY SYSTEM FILLING .Aim: CLEANING PROCEDURES • J • • 

A.. PREPARATION 

1~. qompressed a:ii- sy8tem is to be ill operatioru;_ 

.• ~ •• · va~~ te~t is to be eo~letEi~. 

. , ... ·., .. 

J.: -~ tanks. are to be tilled. with·. ¢Lst±lled water trom the partable . . ~ . 

·4o 
'J, • 

Sc. .. ·eond.ensate rec~cuiati.Dg pullpS aDd system are to be r$ady for operatione· 
., . . •, .. ·,~: " 

Be: FILLING 

.l. . Fill pi-~ system with distill~d w~ter from Tk-5~ using. pioiJnBi7 fill . 

pump until solid water appears at ploessuri~er verit.-

2o . s:tQp rill puDipe, 

J~ · Close pi-essur~er vent~ 
. ' 

. · ..... ,-· .. :·.-:_. 
-~. . . 

le . Cpnp~et st~ g~nerator cover drain co~C:ti()n io the ~~et of a 

cartridge t;e filter• The cartridges shoUld be rated to remo~e ten 

micron pS.rticies or. smailer • 

. 2o· Connect wtiet of above fil~ to suction of pr~ blowdown return 
pump-, p.;,i9 ~ 

j •.. !DS.tall connection from pres mizar. vent tO diScharge .of P.-19 ~ 

.. 4~ Oi>~. pressurizer vent aiicl valve at suction comieetion . or P-19 • 

5. s:t;art P-i9; circulate for two hours, and stop pump•: 

!'• . Close valves on preswrizer vent p..;i9 auction~ 

7.~ Check c~t.i-idge filters; if filter surfaces are mostly covered with . . . ' 

visible foreign material, replace with clean cartridges. 
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, .. 

.~~- Open ·Valves at P•~ suction :and ~·~sSllr.izer ve~t~ .. . : ··. ·. 

~~-. S~t ·P~i9~ cii-ctiiate ·f'or tWo-'t,>.ours~ and stop PumP• 
ioo Close valves as in ~tep #6-.. 

lio: ·Remove cartridge filterse 

lgo. R~ve P-19 ~temporary c0nnections• 

.l-3.o' ··perf~ .. ~ostatic test on system iri conformance wi~ .ASME Code ~ 

Sec~ion .VII.~ .Test .pressure 1~1/2 times design pressure·~. 2400 .. psi:,r.r .. , · .. ·-­
.14~:. ~~em reS/.3~ :;or_ nermai core ioadiDg procecmres as des~ibed in ~·~i 

' . 

. 0p~ratiilg ~~ 

V~ve rd.pump identificatio1 :r·efers to nomenciature in the preflent APffi~l 

Operatfng Manualo 
·~. 

j 

' '. i . . 
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C-'il' 

EQ~IPMENT REQUIRED 

Fm· 

_INSTALLATIIDN .·BI-METALLIC STEAM GENERATOR 

lo Truck Crane - 35 ton cap;icity- 801 iilin. boom (221 500# load). 

2o Ratchet Action Pipe Cutter for 12~ stainless steel pipe • 

.3o Two chain hoists - one· i-ton and ane 2-ion. APPR-1 has (2). 

4o 'Electric or Air Driven Hand Grinder.. APPR..;l has (2)~ 

5. Welding equipment for · Inert Gas Shielded Arc and Metallic Arc Weld. See 

. sp~c:i:f~cationa for- .welding attached ~erewith. 
. . . ... I . \ " 

6~ weicl:i:Ilg·'·rod: and Tungsten electrode in accordance with specification. 

7. HeiiUlll Leak nitector - Consolidated ,JS:ngin~ering or equai. 

8~ · Stafnles~ s~ Wire bruShes. 

9-. Gl~~g· ·aolven1fs (al ~Pbol and acetone, etc.) 
. : .. . ::(·: . .. 

_lOc. 'Lint free cle-aning clo1J;h. 
'I 

? 
' 

i2. Necessary l.2n. and 4" E&-. inserts far pipe welds. 

1.3o FQ"iir in. stainless steel sch. 80 pipe for inak:ing test welds. 6
1 

requiredo 
. ' 

_l4. Two foot piece of primary_ pipe -(as specified in Appendix 2). 

15. Replacement inSulation far steam generator and misc. piping. 

16. Mise~ s~affoid pianking 2~.x ion x 16' 
. . . . 

2'' x ion x iB• 2-~ :X ton x 6• 
•· t. 

. 11 ~ 'Miscellaneous ~locking (wood) ~ 

'itl. Miscellaneous .small toois._ 

\ 




