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. SPECIFICATION"" ... 
. . !-

)'Qi 

-m~METAwc TtiBE :s'i'EAM a:ENERATca 
. , " ,. . , ~ I . , • • , , 

:s.cope:s,: This specification C0mplete with its 'ap~llcable draWings constitute au· 

j;)erti~ent design data for a bi-metallic ~ube:Steam ~merator replacement 

. of an exist-ing -unit at Fort ~lvoir, Virginia. 

·.: ~ This. specificatiort with drawings presents pbysial size limitations, shell 

side water volume,!) limitation,!) type of exchanger; materials of construction, 

conditions of service,!) required performance and weight limitation. 

:fSect:i:·ons·:.':·. ·I_J!'.quipment and Services furnished by'.~~Ur~9t~r~;r:: ,, ;-.-. 
0 0 

••• ... :.• 0 0 OMOoo ,, 

::II;:Equipment and .s-erVices f,urnished. by othe~1~, 
·n!~ Performance guarantee 
·,·)·,· ·- ',.,., N ',t: -~ 0 

· .. 
<-IV:'Performa.nce test ·. __ :· .· .. · . 

.. ' :~·-.:.• .. , Y1St~ain Gener~to~~"B~tf::':~ V 

~. ·: ' : ... :·· 
':r";"'', 

.V:r::Supplementary ·n_esign -.Da~ 
. '. •.·· ···. '. 

:y.II-- ~neral Requirements 

y:r-r_r\Materials of Construction 

I~. ,fabrication:. Procedures· 

:x -QUa.lification TUbe to Tube :sheet Weld J.oint 
I .. ·- .•. , , 

:.XI.' N6zzles -

:.l:[:f.In Process _Inspection 0f _Tube to TUbe Sheet 'Welds 

:XIII Inspection and Testiri-ff-: 
. --- ~ . . 

JCIW QI~-~g :Procedures and Preparation. for ;Shipping 
:# .. ·:;..-.:•,, ,; . -· . ' .. • 

XW Martq.ng . : . 

. XVI-P?.intilig 

1 



:r;. EQUIPMENT. AND ·smvrcES FURNisHED m -MANuF'Acruami:·. 
' •,: • , ·... ' ' '.o :.~' .; . ' ;, · ( ,' •' •' '' H ' • .,,.' • , • L ' 

Th~(~uf~¢t~er s~allf~nrlsh' qne Caf1.plete unit foo.b. purch~sel'(s plant 
' • ·r' 

··' 
"' ~ . ·, 

· She,l.J., ".nuaa &nd T.upe ~cilttJ · Ch~~l, c~·a,nne~ cover; i,ntema~. baffl~s; 

tP~erp,af-f:Y ~~'#lt~~ · st.~af; ~eMrft?r~, .~i '~~9?s~ary · inte~¥ ·~nd -~xt~~l 
conn~ctio~:~} ~upp~rts as spe~~fie~; bolti~g ~~ ~askets wi ~~ one sp~r~ 

set ~~tap·~ i~~ntified; ~d th~J.'Dl<?CC?U~~s as req\l~rEI~· 
1 • • • • . • • 

. . 
' • • • • ' ' ; ' '' ' ' ', ~ ' 'l ~- , , • I ' , n ~UIPMENT FUR'NISHEI!) -.BY .. 'OTHERS 

.. · ·~··t ·~~· t. ~~--~ .·,~-~--- .. ·- .. ,\.,' :~· .. .e .... 

Ere,c~ifn ~~~r, ~~pport foun~~~9n, ne~s~ary ext.e~ pipin~, and 

i~~~i~io,m -~~1 p~ f~~i~.~~~ .py other~. . ,: 
!, I 

,. 

9~efatipn und~r ·tb~ · ·~pecified dE1sig~ _condition~;J _of temperatu.Xe ~d J>re~sure~ 

~ut;f!.ctur~r _g~r~tees th:e~.t• ali material fu.i'nished ;and. ~~rk · ~r.fol'Dieci · . 

. hefe~d~r· sb¥-11 m,e~if ill, all res~.~cts' t~e. ~pplicab;Le' ~ra~ngs. ~d. 
8f~C~figa~io~~o· UrB-~~~ ?~her;n.~~ sp~cif~~-~~ 8.11 ~·q4~~nt, ~t~ri.als, anq 
:. :. : . '. ,. . • ': .;. ; !, ' . ' . • '• ~··l : . ~' :.: I' . .... . . . . I > . ::. . . . ··. - ' ', : t .. 
af'ti<;tes · fu!lriis}\~~ her~':lllder ~.re. t9 b.~ n~w a.nd of t~e. mo~t stli~abl~ gl'ad,~ 

' •, • '•; '• ·~. ·, ,' ' 't,' •:. , •l .c'; ,i: .'1,' , '-.' .,~ :. ,':; ~~·.' , •, r I ~ .:' ,··1 , ' ·• I • • : 

~f' tp~~~ re~p~ct;ve'l4~~s· f~r-.-t~~ P,u~o~~ a,rld·a~~ ~ofl04ii~hip .. 'sh.ril.be. 
'! ·~··.·.-! '>~. ~ :'. )."•.'· 1 !: . • ,··~~: . ; ( I.\. :·, ·: ··:,:: ' ':., • ' 'II·!·,·::.· ·.· c' ... •· 

· ~~r~t: efa.~s,;,_· ··}f~mif~~t~~~r _s9a++. r~p~~ nt~op.t. c~~rge or rQp+ace · \d~h~~t 

~~~r~i-~ -~ ~;;~~~1,· -~~~~~~A~ yp~~~ ?_. __ r_·:.·.~:~,~-~~.:~Qi1e.s_ .. · w __ ._hi_··;_.·ch- er~·; ae!~~e:t~~.·e 
! '· .1:· • I j • ,' \ ·1~ ', • ·, : 

1 ~~ ~ 
1

. 1
1 

,•', • , •;:i • ' (; ' , ' 

a:~-~() qe~~grl~· 'wof~n~~p' oJ~ m~.-t~ri$1;. ~r ~hi~~·; f~l~d\.~ .op~r~t~ . 1ih··~ . 

ri9n,naJ. or pl4oper Jn¥lner 9-ue-:to ~Y def~~~s within o~e ye*r afte,r initial 

CSpe~~tiort, o; the sys~·tkn ·~~ which. ·~he ·~t ;:i,~; ins~s,.rl~do !- • .. , . • • . • •. ··''· 



_:tv, ·_; PERFoRMANCE TEST·g .· 
.. · . ·~' 

I ·•, .. 

·T~~ perr~~n,ce test pr th~ ~.t ~rter instf-lation sh~l be ·perfo~d 

Di. the' .puren~s~:rs · per~o~el or re*es~nta.t1 v~~ a.tter. irlst~tl:~tion.. :T.hl.~ te~t 
•' ' • ' ; ' •: :~, ', ' ' { ' ··:; ' ' : ' ;, ' I • : • !' ' : ' t :; • ' : ' ' ' : ' \ •' 

~Y' ~~·Witrle~;fs~d· bY th~ mahU!Sr~t~~rs 'repres~ntativ~ ·a.t. ·pis· eXJ)ense. 'Not~ . 
'·. ·,' . '-~ ~. / . .. ·, :: : · .. : ' : ' .. ,·;· :: .; '·, .· ,: . . . ·. : 

ification of'" ~uch ·s.n official te$t. wi:ll 'be given to the manutactureJ;" a~ le"st . ' ~ ~ 

two w~ek~ pri~~, to 1 te~t d$~~, }?ut .. the t~·st dat~ ~h~ll .. ~e '\dtllin ·· ~o· ~s ~fter 
instcil.ia:ti'oii ~t th~ unit 0 ' . 

J ,·,1 ' ·. ; 

. . ' ! 

.w.·· sTEAM GENEaATffi:DATA:: :· 
·, 

" 
~· . . . 

. Design R~ghireinerits ·- priit m"Q.st .. be: c~pable of meeting continuous design 
1 I ' '•' ' l ' , ; ' •' ' j I ' 

ld~d at. stea~ s.tat~ c~nditioriso Ip. adqiti~n· the desfgn s}lB.ll be such th,at 

consideration i·s 'given t·o transient 'operationo IP, ev~uat~g the urii.t 
-'I '' ·,. : ·' . ' .; ,; , _.._, ' . .; ' .. ; ." ~· : . ,' ·, I . . . . . . . 

~per-~~iori duriiig tra.ns~eipt~ 'use' -~ 9han,ge. of .:39%. ·ot .de~igQ. loa,-4 ov~r a 5<s<ec0tid' .. 

p~rio<io .. Thi~ i¥1alysi~. shoul<l if1di~qte ~urge. in, water' leyef, 's~eam separation 
' . ,•. . :f' '.l ,· ·. • ·' ' •1, ••• • •• ,· • • • 

voltme· ab~ve. this }i~w wat~r levei,~~ arid' incre.a~~d; pressure; drop acro~s th~ 
· ;~: : .... r · : ~-. :_·.~·: .. ' ... ~·:: · \: .. :~ _·z~ .. : -.~ -~-\·.-~.. ~; ... -~ ·.·r·.·· .~:. . . ~: :. v. •. :· ·.· 

p~i.fi~~$ o . . A~~ume -'th~ ··~ operati})g c9h<ti ~ions,_ nil· ch~ge .·£r~m ·:7~% . design' £tow 
• • • ·' • •. •, ,' ' •j • ' ', \ ' • ,•, . I :'• : 

.. ~:. . \ ' . . . ,\:: 

~t 276 psia: to "'170 p~ia ~ , Esifi'ma~~ _. io;.. pre.s !3~ ste~ i'low developed: b;1 
. ·. •. ,,:...-, . ' . •; . . . . ! ' ~·! . ; ' f ." • :. • .. :• '· I • t' . . • ; •, ~·! . :- • _.. . '.; • :: . •; •. :· . • ;, " ' .: . _. •.. ·• • . ' 

sup;r~~~~tt.~· wa~~r ·vof~~ an<f i~cre~~~d 'l>.oil.ing ."r~te d~¢ ·tp incr~~sed. w;~ll· tc;> 
,:~ . r_;•: ~ ,'. :' ·::;. ·.~. ·', . :.·, , .! 1 .• :\ '.\ • .. ·.'. '. •,: ·., ·: . \:.~·, .:· ·:: 

bUlk ~at~r 'tePtperatu:re, ¥h~·n inlet tem~:rat}.ti-e on t'l,l~e 'side r~mairis '447~~oy;,._ 
\ t I\ •• ' I ••.• \~ • • ~ .' • • • L, .· ·:.: ' . ... .. .. ,.. ~' • ·. • . . ' . ~· ... .;·t. . '· . ~. . -~ . . .j;!·· ,: . 

. r~~\ cal~$~~~~ ·P,~o~e~o ~i:~ ;qqtiiJ ·p~dp6e t~e -~:~t,~~t~d ~~~,t~o~ f6r 
' . .. . . .; ' . ·.;_. ·, . . . ' ; . . '_.; '. .. ; ·, ' '':: ' 

~iri~~s •... ·, :. · ·- · ·•· , .... f·: .. ·;: ·/ :;- · ......... -·.. . - .. 
I~· ' ( • • ' • • ' ; ' 'i • 

·sTEADY ':s~A TE,~btst~ oPERATING cd~iTidNs. 

Total ·Fluid· Entering 

F~uid_Vaporized and .Superheated 

Boiler Blowdown 

Temperature~ . In 

,ShelL Side 

34,200 ;#/HR.· . . 

34~000··#/fni . 

200 #lim '. · .. ·.· 
0 

250 F 

~ube ·~ide 

4000 gpm 

0 
450 :~ 

0 0 . Temperature,!). Out 407 F · 43l.LF 
*P.rigtl.nal unit utilize 304 ~ SS tubingo .D.ue to the decreased tube metal res= 

istance of the bi-metal tubesj it will be nec~ssar,y to proportion surfaces to 
maintain 200 psia pressure anQ. as ~ result degrees of' superheat may increase. 

' 3' . 



:Pressure · · 200 psia 1200 psia 

·i~~ty 34 097 ooo :a·ro;Hfi .~· 
' ' . . >.' 

-~Ximum' ~assure ~rop (Nozzle to N.ozzle_)' 7 psi 

0 . 0: \ ..... 

Temperature 650 · .. F.> 650::~,:;· .. c. 

·:.Pressure l600 ps:ia 

. ~um Length (~verall): 

·:·Maximum ·width (~erali.f: 
·.· .. .. ·.·. ,• 

500 psia 

18.t;.,()l! ... 

:c_obE:·~QUIREMENTSi ·.A~ (1956,)-:with latest revisions and applicable local laws 

and regulationso 

.This unit. must replace an existing unit in the primary system of the 

This requirement places Jll8.DY restrictions on the design and .physical 
':• 

arrangeme~t of the. ·unit;· 

1.· The support for the vessel must remairi as shown in drawing 

-~~ill· (?fpe supporting criteria and structure as well as certain 

approved. Hazards ;.Qriteria under which the. plant operates requires 

that this be mandatory;):_. 

2. The water.volume of the shell sid~ and pri~ry side must not be inc-
. r.r:.l~·:-~ ;:.; .. .:;:_·( .. :- ~;, · ... . :·:~' 

reased due to th.e .. :vapor contS:iner design. 

Two resistance bulbs .shall be instg'fie~c:.i~·~'tlie outlet nozzles. as ind-

icated in_,d:r~wing ,~A.:E,.~2)~·~ 
. .... ., . 

;\: 

~./·A) .. l dime11si.ons fuust ineet re~uireinents as. shoWn i~ drawing~. ii~ted ~d~r 
·- S.ection Vll.c. 

i·.· 



. . . o· .. 
A.• R,ange o-500 .F.·~ 

B.. 100 ohm. platinum element 
··"·' , ..... , O· .. I 

c~ :.Accura:cy. . .t' 0.25 F · 
• t I . ~ . 

:!).; Thermowell ~· 304.·S.~~:~, to b~ welded i.ri l.Z•; .. 'nominal llne 
. ·:·.' •.. ~t ' . ,.t 

and withstand 2400 psig t:est ~ressu~eo· 

4:~ ';I:~~er~l Steam ~eparator(~f· shall. be uistalled, which ~11 guarantee 

·mHp.mUJn steam purity of· 99o 75% from 25% 0i load to the overload 
, ~-· . . I 

- . . . . . 

coridition estimated for previous4' stated consideration in transient 
. I , ' 

load change;~~ 120%, whic~y;~r. is greater. 
. . 

,:qaJ.culation at press.ure 
··~.-: ::-· 

drop at maximum estimcited transieni condition Qr; 12~ design. load, 

.w~~hever is greater' shall be supplied the. ·purchas~r .. ~eng. with the.' 
. . . ... .. 

separator manufacturers certificatfon that the unit ,will meet these 

requirementso · 

5o Ali. ~~emal co~ections shall match existing cennections e.xact.4' as 
. . / ... ~ . . 

shewn''On drawings supplie<i with this specificationo . '; . 

6. .four lifting lugs shall be provided by manutacturero 

7 o Calculations of the tube side pressure drop shall be supplied the. 

purchasero 

8o A 16:n, blind flange<i access shall be supplied at the top of the unit. 
·~ ! • 

-
9. Attentien must be paid to the weight of vessel since authorization 

. . 
to exceed 20,000# max. shipping weight must ~e approved in writing 

by t~e purchasero 
'••. 

lOo Unit shall be ·":0~ ·tube construction consisling of superheater and 

boiling sectiono 

11. J)esign operating conditiens. shall 'be met or bett.eredo H9wever 

this mU:st l;>~ ~cconipli$hedwi~h improved S\?.perheat r~ther than 
-~~':, • I ,· ' '·: ' • • : ' ' ' ' • ' • ·; '• 

pressur~ ·.·(secorlda;ri ~~d~) ·.~ i~~~ ~~~t;?.,ng boil~r feed p~ps w!li. not . 
. , . . : ·~ . . . ~: i·; ·f~·. ·.~ ~ :~' ·. 

be changeq~::; · .' :. · <.: .. 
o;!'\: \.~~, . .. . ·~i' 

..... . ' ·· . 5 ,. . 

~ •• t~- ·'' ·.:1 T'. 

:(· : 



V,li . GENERAL ·.REQuiREMENTS 

A. 
'';.! 

and fabricate the uDit described in the~e ~pacifications~ 
I . . . 

i 

~urchaser:·/· United S.tates Atomic ·Energy C:~~sion and or its 
: ' ~. . . . . . 

established representatives~ 

B.; Deviations from _Speqill~at.f_?ns:·:::· 
t -:: : .. ;. ~ i. 

There shall be no deviations from these specificat~ons and/or 

drawings without prior written approval of the purchaser or his 

representativeso 

C~ Manufacturers _$chedules and D_rawings:;. 

L s·chedules = )(anufacturer shall supply the purchaser an 

engin~ering and manufact1irerirtg'·~~·chedil~ not later than 30 days 
l 

.;;.,: 

afterapproval of outline drawings.; 

2. · 0\l.tline,.Drawings: .. - These drawings shall be submitted for app-
. -~ . . 

re.r~ within 2 weeks &tter award of contract~ 
'·•' 

. . -· . . ~ 

be construed to ·apply only to the general arr&Pgement and shall 

not relieve the manufacturer from the :entire responsibility for 

~r~·~t~~~ of design, .dethl.ls a:&d dimensions 1 codes; calculations 
1 • 1 ,'1 · 

and etc • 
. · 

4~ ipplica'ble::, !Drawi&g:o;· 

))::..~-234 $team Generator: Supports 

·,P.-A¥$.-2~5 .§t~~ ~l1~1;'~~9ro· 



r-

. . ~· 

·.A.. .stainless and Carbon ·,· .. ~teel~f-· 

Type 304 stainless steel shall be used for any surface exposed·to 

."the· primary fluido ._Type 304]:,_; may be used in place of ;.TYpe :304 l.f 

all code requirements are met .. All surfaces eXJ)osed to the·sec­

ondary fluid shall be composed of carbon .steel.. : MB.terials shall 

conform to ·the following ::_~TM_:·specifications·& .. · · 

L :Cladding:;: -·::Clad plate, :i.oeo, ·.TYPe 304 -~tairless st~el lntegrall~ 

bonded to carbon steel, shall be equivalent to that manufactured 

by ·I,Ukens':,steel :Company to:·f)pecification:.~~ 264, .Grade 3~ :.-~e 

carbon steel portion shall be equivalent to s.A 212, Grade:B.: 

·(Firebox Qualf~y).. .CJadding by weld metal -deposition shall not 
. ·~ 

be used unless approved in advance of fabrication by the 

·purchaser.. ~:A:: welding procedure .for cladding by weld metal 

deposition shall be_submitted in triplicate by the manufacturer 

to the purchaser.. +.f approved or approved· as. amended, one copy 

'· 
shall· be returned ·to··the :manufactul,"er.. .A minimum stainless 

steel thickness of 1/8 inch shall be required · . .for all cladding 

and cladding weld joints, but shall not. be applicable to the 

composite tubing .. 

:\i!}lere- carbon steel is clad with austentic stainless '.steel 

by overlaying with weld metal, the carbon content of the 

carbon steel shall not exceed Oo30%..; -The canposition of the 

welding wire, and coating or ·flux if used, and the technique 
.<"\' 

and .procedures used in overlqing .shall be_ such that the carbon 

and chromium eontent of the deposited weld metal Clt the final 

•' 
I 
4 
~\ 
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.. finished surface of the machined~ ground, etc., weid deposit and 

to a miirlmum depth of 0.10 inch~ shall not exceed o.oe~ carbon. 

and not be less t~n 18.0% chrolnium, with no other significant. 

difference from a_Type 304 stainless steei analysis. 

2. other-Stainless Steel-

Forgings& 

. Seainless pipe: ,. 

Welding electrode.: 

(tube to t~be sheet weid JoJ4ts) 
. : ~ . ' . 

3~- Carbon :iteel -

P-late: 

·Forgings: 

Seainless pipe_; 

,,$tuds.: 

Nuts . 

. ~lding •. eiectrode.s:. (tube tb 

tube sheet weld joiht~) 

Sk~ 2401 Grade s: 

3A 182, F.' 304 . . ' 

.~\ Ji~J 1? 3.o4 

: . .':: 
... · . . . ·, :. ,\· .l : y 

~ 29~,~~ type )0& ElO•~ 
'0.:. . . . r: 

.. :!fA 212, Grade. ·B (Firebox 

Qilality) 

SA 105, Grade II 

SA 106 Grade B .. , 
SA_l93, Grade B7 

8A 194, Grade 2-H 

SA\ 316, Type E.7016 

. 4~':. .Carbon Steel Weld Metal.- Carbon steel weld metal shall have a 

tensile strength .at least equal· to the tenSile strength of the 

base m~talo The elongation of the weld metai in the as-welded 

condition shall not be less ~hari 90% of the base metal elonga­

tion. If the weld is stress relieved, the weld material shall 

be equal to or better than the base metal in regard to tensile 

. strength and elongation •.. 

8 
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5. ..Bf~iiietallfc:::Tubin;tr:··-·o.'Bi-metallie ··tubing· sh8:11· be .defined as 

two seamless concentric metal.: tubes composed of di~fering. material; 

inJJ~parably and metallurgical~ bonded together. <.'fl:le tubing 

shall be made from two concentric .pipes that are hot extruded 

to :.form the bond. ~he resulting bi-metallic ·tube shall be 
- . . 

cold drawn: and proeessed:to size by normal con:unercial methods. 

Bi-metallic -tubing .shall ·.be as made by the ~Allegheny:~;;t.ucri.mn;~~teei 

··:.forporation, .or equivalent. 

'Jhe inside ·portion or·.: the tube shall:.. be :,;ype 304 stainless. 

steel, while the o~tside shall be';.~.SL1015 carbon steel made to 

fine grain ~elting.:practiee.- :The tubing shall comfom to ·ASTM:· 
' . . ·. ~· \: .. 

cladding specificatioli:;~:tt·264.ii Qrade 3; including the optional -· / 
;. . ! I ' . ' ' '· 

shear test. The bi-metallic tubing shall also meet all require­

ments .of specification~.:S,A. 213 except .for modifications as follow~~(:' 

•Tensile strength~>­

::~Jeld strength::; 

'Percent elongation:':: 

.: ~t.erial analysis·.~:} 

:F;'lattening Test;':(·· 

.:F,laring· .test·(· 

65~000 psi 

301000 psi 

35%-.:: 

Stainless steel -.'rype 
304 ·.Carbon stee1'"':A;!St;; 
1015' '·· ;-· ... 

. ' 

··r 

.;As; .stated, ~sing. 0.09_,as 
the deformation·perJWU.t · 
length · · · · ··"· · 

~s stated.li using the carbon 
:steel minimum data for the 
complete tube. 

A.s stated, using~~is,ooo psi 
: . : . . .......... ,, .. ,., .. . ~! 

O.Vality and eccentricity of the entire tube, and of the stain~ 

less steel and carbon steel portions of the tube, shall not exceed 

the requj.rements of SA 213 for plain stainless or carbon steel 
··. 

tubing of the same type.P diameter and wall thickness. 

9 
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e. 

.r;euping shall ·be 100% ultrasonically tested as performed 

by the .SPerry .Corporation, or equivalent.· Tubing as examined 

longitudinally and in two directions circumferentially shall 

have· no bond discontinuity and no defect in excess of Gc.004 inch 
···. 

or 3% or the wail thickness, whichever is greater, or more than 

3/8 inch long. · 

·6o General Requirements·- Reinforcing pads shall be made of. the 

same material as that being. reinforced. 

V.endor· certifica1;ion for all materials used iii the ... steam 
\''; 

. i 

generator.: shali. be require<io The manufactUrer shall make a . 
' 

.. -,. ,, 

check analysis for each batch or lot or material to be used in 

contact with the primary fiuid. The manufacturer shall further . 

make such analyses ~r material used elsewhere in the.system as 

may be specifically required by the purchaser 0 C::oncise records 

of all components and analyses shall be maintained by the . manu-
. ' 

facturero · _Two copies of all such records possessed by .the 

IDanuraeturer shall be furnished to the purchaser prior to 
·\ 

testing of. the steam g~neratoro .· 

. :Ml.:i ~irap .or' overage material ~ceeding 8 s'quare inches 
. . ·. . . . 

in area and having a minimum width or 1 inch, used in pressure 

containing members in the vessel~ shall be legibly identified 

as to manufacturer, .melt, slab and heat number and to location 

from which it was scrap or overage iri the vessel. Ahl such 

material ~hall be furnished to the purchaser prior to vessel 

·-tastingc;· 

10 
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• •• =: 

, ~:· ,~tJ9ient integral excess shall be .procured for, any piece 

or·pieces or material for pressure-containing members tpat.are 
. ' 

to be subjected-to a heat treatmen~ other than stress relief to 

allow determination of compliance with specification require­

ments after heat treatment. SUch excess material shall be 

removed from the"piece or pieces prior to fabrication, but 

shall be heat-treated as part of the .furnace charge with th~ 

piece or pieces being fabricated. 

·. ,.· 

-:·._~, .. 
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IX FABRIC-A'F:ION .. ,.,PRQCEDURES:· .... ,,. · · · 
\ . 

.. .. A.:::: General·: 

All fabrication, processing and·· inspection except ·that dealing 

with composite tube-to-tube sheet fabrication, processing and 

inspection shall be in strict accord with the' latest edition of 

Section VIII of the Boiler and Pressure Vessel Code. 

Three copies of welding procedures shall be submitted by the 

manufacturer to the purchaser before welding is a~tually begun for 

each ___ precedure covered by Code. One copy, approved or approved as 

amended, shall be·returned to the manufacturer prior to commence-

ment of fabrication. 

Stainless steel shall not be pickled unless in the cqmpletely 

annealed condition. 

Design and fabrication shall be. such that crevices on the tube 

side are held tQ an absolute minimum. Peening shall not be permitted. 

Weld defects shall be removed by chipping, grinding or Air-Arc 

by a compet!3nt operator to. the satisfaction of a qualified inspector. 

Repaired- a~eas. shalL.be .re-.-radiographed; .. dye .penetr~t checked, or 

otherwise inspected as.mut'!J.aJ.-11 agreed. upon prior to welding. 
·'~ ; 

Surfaces exposed to the primary fluid shall be machined, ground 

or polished to a 250 RMS surface finish. -Exception shall be made 

for weld deposits that ·cannot be so finished feasibly. Such weld 

material shall ·meet the best commercial practice requirements, 

c~nsistent' with the particular application, as to· smoothness of 

ripples and absence of surface irregularities. 

B., Tube to Tube Sheet Weld Joints: 

The outlined procedure for fabrication of. composite tube to tube 

sheet weld joints spall be used for rrocedure and performance 
:· 

12 



qualification and tor actual fabrication. Absolute integrity 

following deposit of the carbon steel weld metal shall_ be required 

to prevent the secondary water from "seeing~ stainless steel, 

which could aau-~e ·chloride stress . corrosion. 

1. Mill scale land rust -shall be removed to clean metal for 

approximatel..y:M4·-·inchesl,.from:.:the·~··erlds· of e.ach tube. The 

carbon steel outer· wall of the tube shall be removed from the 

tube .. ends by. machining or. other suitable means for a nominal 

distance of 1/2 inch, with the face of the remaining carbon 

steel perpendicular to the tube axis with a bottom radius not 

to exceed Oo008 inch. An ammonium persulphate solution shall 

be applied to the exposed stainless steel tube ends. Any 

residual carbon steel, as indicated by the test solution, 

shall be removed. The tube ends shall be retested until there 

is no indication of carbon steeL The ·-tubing shall be washed 

with water to remove the test solution and dried. If oil. or 

grease has come into contact with the tube ends, they shall 

be degreased with trichlorethylene. 

2. 'l'he tube she.et face shall be machined or otherwise finished 

to clean metal to remove all mill scale, rust and other 

removable·surtace defects. The tube holes shall be drilled 

and reamed to the specified dimensions and toleranc-es"~· . :The 

tube sheet shall be. thoroughly cleaned of oil, grease and 

other materials.deleterious to welding. 

3. The tubes shall be inserted through the tube sheet so that 

the. rema"i.ning .carbon.· .. st.~e-1·, portion of the. composite tub~!lg 

protudes, 3/3~ inch :!: 1/64 inch. 'rhe tubing shall be 

13 
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I_ 

rolled to contact over the full depth of the tube sheet b.1 

using a Wilson ~orq-Air-MB.tic ·&del -A-124 controlled torque 

expander,.:driv_e with :.wilson:. Models 44-~1:3 and 44.;._~13 tube 
·-· ·.f- . ' 

expand~rs, or_equivalent. ~9 rolling lubricant shall be 

used. 
i. 
~· copper plug, machined to a close fit with the inside of the rolled 

tube, shall be inserted approximate~ 2 inches into the tube prior 

to. welding aroun~ the tube peripher,y to minimize the possibility 

of tube collapse <;>r burn through. ·The plug shall be sufficient~ 

long to permit removal after welding. 

5o 'fhe temperature of the tube sheet during welding shall not be 
o ... : o·.. ·. 

less than 60 :·F..o or more than 300·:~. P;_reheating of the tube sheet 

ordinari~ shall not be required~ ;·Au· weld deposits shall be free 

of cracks,· incomplete fusion arid foreign matter, and shall have 

satisfactory root penetration. · ·-~·re shall be taken to prevent 

tube collapse and burn through during· all welding. ·.No weld 

metal shall be de~ ted over or through solidified slag. ; Slag 
-·..,j;";:::- ~ . 

shall be completely removed prior to the deposition of an;y 

succeeding.pass. .The position used in qualification shall be 

used on welding tube to tube sheet joints. 
'.·. 

6. Qne l~er of carbon steel weld metal shall be deposited as 

a fillet weld ~round each tube to ~ube sheet joint between·.-the 

outer tube wall and the tube).,she'et. This layer 

shall. be deposited with a minimum of two circumferential 
,, • :· '' , '·, , , 'I ;' . ' ' • •• : ' ' 1 • '• ' ' ' o 

\' 
.i .. 

I~ ,' ; :~, ' 

' 
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at 65-75 amps DCRP and 21-22 arc volts~ Care shall be 

exercised to insure that weld metal is not deposited on 

the stainless steel portion or the tube and that there is · 

no tube collapse or burn through. Following this first 

layer, a pressure test shall be .. applied (see sect ion on 

Inproeess Inspection). If car.bol'P steel fillet weld metal 

overlap is removed from between the tubes to assure adequate 

stainless steel penetration, it shall be done prior to 

pressure testing. Subsequent to the carbon steel ·fillet 

weld .. ~!!}. and rnl·et grinding, the tube sheet shall be . ····\' 
. : '. ~~ 

completeljy. cleaned or all metal chips, slag and oilo 

7. The entire tube sheet race shall.be overlayed with one layer 

or stainless steel weld metal using 5/32 inch diameter type 

E 308-15 electrode at 130-150 DCRP and 25~27 arc volts. This 

layer shall be ~eposited between the fillet welds on the tube . 
. ~ ' 

sheet face to the approximate depth or the fillet weld. Over-

lapping carbon steel fillet weld metal shall be removed as 
. . 

required to assure complete penetration of the stainless steel 

weld metal. A .. rounded burr or similar means shall be used 

to remo~e·,j~ld metal~~·rbon steel) .Fillet size and shape 

shall not be materially arrectedby carbon steel weld metal 

removal. ·The cladding shall be applied starting at the. 

periphery or the tube sheet and shall proceed in a roughly 

circular manner toward the center. 

8. A second pass fillet weld, deposited around the tube and 

join1,.ng the inner stainless ste~l tube .to the first weld 
" ·: ~ 

layer; shall be made using·5/64·inch diameter type E 308-15 

electrodes at. 55-65 amps DCRP and 23~25 arc volts. 
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9. Th~. second ... claGidi·ng.: .layer shal~,, ·be depo-s.i,t-ed over the entire 
.. ,. . . 

.- tupe sheet face between _the st{linless steel fillet welds in 
I I 

th~ same manner that the first layer was deposited between 

th~ carbon steel fillet welds. For cladding, 5/32 inch. 

di~eter type.E 30B-15 electrodes at 130~150 amps D9RP and 
' . ' 

25-?7 arc volts shall be usedo 

10. Appro~~t.ly three more fillet welds and three more ~ladding 
• •j 

'.1 

lar~rs Qf stainless steel sh~ be applied, using the procedure 

outrined above. A ~inimum clad depth of 5/16 inch shall be 

required. · 
, I 

11~ S~b~equept to cladding, the tube ends and the entire tube 

she~t face shall be machined to a surface having a 250·RMS 
I ; 

finish. Th~ total cladding thickness subsequent to machining 

s~¥.1 be no· l.~ss th~ 1/4 inc~~ 

12. Each tube hole shall be chamfered 45° to a maximum depth of 
l 

3)3,2 inch subsequent to tube sheet machiningo 

13. Tq~e burn through shall be ca~se for rejection. 

~ QUALIF·IC:AT-ION; .... ,TUBE ... TO ... TUBE ~.SHEET,;, WELD. ;,JOINTS 

--2i~~-.t.~t.ube, sheet weld joilts shall be made u~ing the. fabri­

cation. pr.oc.edure, tube size and configuration used in production. 
' ' 

·The 21 joi~ts shall be arranged in a 7 x 3 configuration, i. e.·, 
' I 

7 rows c~ntaintng 3: joints= ·per·\·row.-· · The rows, (numbered 1 .through 

7), ~halJ, .~hb~ a pr:ogression in the application of· successiv~ weld 

metal pa~ses.. A 1/4 inch high ret.aining lip shall be attached 

complete~y· around-. the sample .··tube .. ~-sheet~-,:at·::.a::d±stanee··~of,::l:/4-·ineh:··;.,; .: . ·· 

1/2 inch from the eutside tube peripheryo 

· ·The. c{lrbon steel fillet weld sh~l be made around each tube 
t.:~ . '. 

t<;> tube sheet joint. The e~tire sample tube she_et s~~l be over-
·'f • . . . ·\~~; 

layed' with the first stainl_ess ,steel .. claddin'g layer. 
16 



The second fillet weld .. (first st~inless steel fillet}, shall be · 

made around rows 2 through 7. The second clad layer shall start 

at the approximate centerline of row 2 and shall be deposited over 
I 

.the.rest of the tube sheet ·(rows 3 through 7) between the fiilet 

weldso 

The third fillet weld shall be made around rows 3 through 7. 

·The third clad layer shall start at the approximate centerline of 

row 3 and shall be deposited over the rest of the tube sheet_(rows 4 

through 7) between the fillet weldso 

~The fourth fillet weld shali be made around. rows 4 through 7~ 

~e fourth clad layer shall start at the approximate_center,~ine of 

row 4 and shall be depo.sited over the rest of the tube sheet· (rows 5, 

6 and 7)
1
,,between the fillet weldso 
' 

The fifth (final) fillet weld shall be made around rows 5, 6, ,. 

and··7·o The::f-i·fth.. .. (final~. alad""layerc·shaili:L:.start at the appro~imate 

centerline of 'row .. 5' and shall .be deposi!-ed over the rest of. the 

tube sheet (rows 6 and 7) between the fillet welds~ 

·All .clad layers shall be carried out to the lip 9f the sides 

and end of the sample tube sheet specifiedo 

·']he sample tube sheet shall be sectioned in planes perpen-

dicular to the tube sheet. The first section shall be cut through 

the· centerline:·:of:.,the. thr.ee·.:tubes;·:of··row::.:.6·; The. second section shall 

be .cut through the centerline of the middle .tube of all seven rows. 

Another cut shall be made, exposing the clad layers only in at least 

·two places. Ml. joints.cut through tubes ~hall be capable of fitting 

with ~ other cut jpint with no more than 1/8 inch gapo 

17 
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- .·· n· NOZZLES 
··. · .. 

Both sides of aJ.l. jo:!.nts 'sectioaed lii.nd both sides of the clad 
,. . . . ~· . 

lqer se.ction shall be 'etched and ·macroscopically. eXaminedo )fS.cro-
. ' . . . . ' . . . ; 

scopic examination of_ sample tube to tu~e· sheet: joints shall be 

based on j6in_t requirements and .shall ~ricompas .. s the .f9llowing1:,... .
1 

__.A--. 

The l~gs of the_carbon.steel fillet.weld shall be approximate]¥ 

equal in length and equal to the height of the carbon steel outside 

portion of the tube above the tube. sheet·(3/32 inch)~ . .. ., .. 

:(J_omplete root penetration shall be obtained on carbon ~teel · 

fillet wel~so 
.. 

The stainless steel fillets shall have adequate root penetra-

tion so as to leave no voids. Tpe first stainless steel fillet 

we~d ·shall penetrate at least to the radius at the base of the carbon 
. . 

. . 'i . . 
steel removal. cuto 

. J~atch .cl~d· laier' shall be approximately equal in depth to the 

fillet height.~. ·The clad layers shall penetrate 1;he tube sheet or 

. preti~hs· w~ld ·metal so as to leave no voidso 

.. ::~11 weld metal shall be ~ree of cracks~ voids~ and inclusionso 

;~1-:tube to tube sheet j()ints; both sectioned for macroscopy 

and unsectioned, shall b.e checked for indications of tube collapse, 

burn through· and cladding separationo 

. J.;f the manufact~rer employes both vertical. and horizontal 

welding for tube to tube sheet joint·s.P all qualification shall be 

:·in the verti~l positi.ono 

· ·.· A: mihimiun of 2/3 or' 'the original carbon steel· fillet weld 
. . 

dimensions shall r$main after subsequent stainless steel weld metal 

has beep depositedo 

:. :: 

The free· en~;' ;oe,_o, en,e~ ~rot~din~. f~pm tr~ ves~el, s~all allow 

18 
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steel, while seconda:cy piping shall allow:_.-carbon steel to carbon steel 

weldiag~ T:he free ends of stainless steel nozz~~s shall be s~tab~ 
•, ., .. 

.finished to allow welding by the .Tungsten..;In~rl; ·:aa.s ·Method using. 

:~B. inserts. 

rl.r .. iN.::·Pfio"CEsir :fNSPEcTION. 

'i'ube to Tube .Sheet Welds:-.; 
' • I ~ ':' 

Following the initial carbon steel weld ar~nd each tube, the welds 

shall be checked by applying a:·pressure of approximate~ 100 p_si to 

the sh~ll side. Inspection for ieaks in the tube to tube sheet weld 

joints shall be made on the tube side by immersing ~n water or. other 

suitable fluid. Any defects shall be removed, rewelded and again ins­

inspected. Any .substance, including water,used as an aid in inspection, 

shall be completely removed prior to further welding. ··•A,ey alternate 
. . . . . 

inspection procedure propos~~ by the_ manufacturer shall be evaluated by 

the p~chaser and appr~ved or disapproved prior to welding. 

B. Code ~pacification Weld Joints:-. 

Complete radiographic inspection shall be required for all wald.s 

made in. conformance to code requirements. Dye ·penetrant eXamination shall 

be perfor.med on all pressure containing joints that cannot feasib~ be 

x-rayed. single bevel welds sh~-1 be examined after the first pass, at 
. . . . . . . 

the ha:l:fwq point; and on the fiiJ4_shed weld~ -:Double bevel weld joints 

shall be exam1ne<i after ba~k cleaning the root pass and after com­

pletipn of welding~A.- ntinimum of three eye penetrant ex8.minations shall 

be made on each weld • 

. ri:ir·/{Nsm·cnbN:'AND·.TE:sriNG.- -The vessel is subject to the p~rchaser 0 ~ representative 

inspection but an authorized outside inspection agency shall be allowed 
. . ······· ,:.rr 

to inspect for compliance with applicable codes and these specifications 

at mutual~ agreed upon stages of construction and with suitable · 

advance notice.to the manufacturer. 

:19 
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The unit shal~ be subjected to an individual hydrostatic 
,> •• 

test on.the shel~ side and the tube side. Hydrostatic test sh~l 

conforp~. to the latest-· ed:tti·on:;of··.Sect.i:c:m·.-V:[:II"of. the· ASME" Unfired. 

Pressure.Vessel. Cpde. C9mmercial distilled water shall be used 

for the hydrostatic tests. Upon completion of tests, the vessel 

shall be dried i~ediately by hot air blowers or similar means 
. ' . 

: 'i•": • 
unt·H-· ·ai-l:· traees-· pi-· wat-er-are remove'd-8nd··~thi9'"'dew---pa-iht .. ·of' ·t'he' ··a-:tr" · 

inside the vessel is not higher than~O~. F o (~fer .. to· Section 'XIII) o 

· The . unit shall ·be ,_subject.·· to· ··a··:heli·um ·mass·: speet-romet'el" ·• ~.e·st . . . ,· ' 

prior.to the hydrostatic test. This test shall be conducted under 

the vacuum technique. During the test, the absolute pressure in 

the vessel section being tested shall not exceed 15 microns of 

mercury. No leak shall be detected by a Consolidated Engineering 

Company;DetectorModel #24-lOlA or equivalent set ~1;. maximum 

sensitivity. 

XIV CLEANING PROCEDURE AND PREPARATION FOR SHlP.PINCf· 

Wi th-trr--the: past·:.yea.r·s~ -,Mi~l·itary·-Specification. MIL-C~l9874 (Ships), 

"Cleaning Requirements for Nuclear Pr~ary Coolant Equipment _ 

Including P_iping Systems" has become a generally accepted basis for 

cleaning primary system components for pressurized water reactors~ 

This specification, MIL-C-19B74 (including Amendment 1), is incor-

porated in, and forms a part of, _the fabrication requirements on 

this bi-metallic tube steam generator. 

Inasmuch as MIL-C~l9874 is a general·specifi~ation, the 

requirements listed therein ~re to be supplem~nted by the 

following procedures specific to this ~esign. The numbers listed 

refer to the applicable sections of 1;.pe reference specification. 
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1.~ Since this. ste~ genera~or .is a heat exchanger, the 
. ': . 

requirements ·of thi·s specification shall apply to . 

metal surf~ces exposed to both primary and secondary 
. .. ~ . 

).1.1.1 Since·:·th~··: inside surfaces of the tubes in this 

steam· ge~era~or cannot be adequately inspected by · 
.. : ~ .. -. . . . ? .•, ~;~ 

the~~aide~ eye, the wipe techniqu~ shall be used to 
·, . : 
evaluati~· 'tube cleanliness:~ ciean swabs are to be run 

•''• :~ :, '. • • I • . . • 

thfqu~h eaeh.tube by means of snak~s. The swabs are 
. . r .~ . . . ~ . 

t.~': be~·vi~ually inspected for the presence of foreign 

ni~t~rfal· by the unaided. ~Y~ ~nd a:rJ ·to be eXamined 
. . 

~rid~·~::tilt~a· vtol~t ;~.i~ht t6r ·the ·detection of .oil 
'•'!. -~ '· .• · ' : . . . ' 

~nd_ ·grease •. :Fqr ·a di~cussion of these techniques, 

P.~~pect i ve vendors are referred t'o g °Cleanpig 

~-;~ . 

Nu~lear ~~ctor. Syst~m~" ~y A'o L.: Meciin artq R •. J • .Cl~rlC 
• • • f • • • • • : • • • .' ' ' • ~ • • 

presented· .at the .Fohrt)t Nuclear Engineering ~nd Se~etice 

Co~ference, March 195So 

.3.1.4.2 As stated, this l:ieat·exchanger is considered a 

critical item. All ~ontamination, including oils, 
;:. ,•• 

gre~·ses, lubricants, rust,p; seale,· wel,d spatter, 
: .. _,,.·.··, ~: '. . . . :·: . . :-

grinding particles, etc.~ must be removed-from the 
• • • ' • .1 .. :: ·: ~. 

be;:~.t. transfer surfaces. 

3.3 During fabrication, assem~ly:, and testingll it is very 

important· that the ~,:arbon s~e-l··su·rf'·ae-&s -bel ... P,r.oteeted 

from ~itting or rusting. Considerable judgment will 

be necessary during this perio.~ to. dete·rinine "~xactly 



r 

\, 

what·. procedures and precaut·ions should be taken to prevent or 

inhibit corrosion·~nd contami~ation., Precautions ·fall ·into 

three general categories: 

lo Corrosion ~y be minimized by supplying sufficient heat 

to the unit to prevent the condensation of water; by 

U!=li~~ su¢h items ~s strip heaters, hot air blowers,. etc., 

·A~eq~ate·consideration should be given to ill effects 
,' ,', '·;,' . I 

which may result froni. differential thermal expansion .. . ,-

·2o Use 9f a preservative on certain components where the 

. presence of the preservative does not interfere with 

the assembly operations or does not contaminate areas. 

wpich will not be subsequently accessible for cleaningo 
;. ' . 

The same results may be obtained by carrying out the 
~ .· . 

.. . ,~ ,. . 
. . \ . ' 

assembly operations in an area which is sufficiently 

:heated- to prevent condensation! .. · 

3 .. 4 Since lubricating oils will probably be used during various 

stages of fa,brication and assembly, and particularly during 

final.machining. of·· the· tube-to ... tube sheet welds, the com-
. .... I , ' , ' 

· ple~ed steam· generator shall be chemically cleaned by 

vapc)r degreasing of' alkaline immersion; or botho Water 

used in preparing the alkaline cleaning solution shall have 

a total solids content of less than 10 ppmo The boiler 

shall be thoroughly rinsed with water having a pH of 10.,·5, 

obtained by adding trisodium phosphate.. Excludi.ng additions 

for pH control, the water sh.all have a total solids content. 

of less than 10 ppmo The drying procedure shall be started 
. ' ' 

within 30 :m,inut-es after the rif!.sin~ or d_raining operation_ in 

accroda.~ce with th_e procedures 1~ 3 .. 5. 
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Since this boil~r will be installed in an existiag plant, : i . . . 

the unit·mtist be thproughly clean on both primary and secondary 
. . r \ . 

surfaces se as to pr~clude the necessity of an alkaline boil-, . \ ,. 

' ' 

3~5 Wh!3n· the s~rf~ces o~ the ass~mbly or component are in contact 

with water·; . sucl:l 8.13 during cleaning, rinsing, or testing, water 
: . . . . 

1Sf. ~ained from the· ~nit. ·To' prevent pitting of the carbon 
~ . ' ~ : ' ' ! ' : ' ; ' ! I ' ' 

.ste~l'·t~be -~~fac~s, eXtreme d~ess is required for these 
'• ' '• I ' ' ,' •. I 

o~~o~ent~, and proced~res shall be in accordance with the 

~9tlo~~Ii~: 
,•f :' • •• 

-~~. · Sinall parts with all surfaces accessible shall be dried 
' 

with'clean, li~~-free cloths; with filtered hot air, or 

by·heating in qn oven. Parts.are considered dry when 
. · .... , ' ·! . 

there is rip vi~f-1 evidence of water·or moist-ure when the 
•l ' • { i 

' . 

items.have coo~e~ to room temperature. 
: . ·: ., . ! j . . ~ 

·B. Complicated pal.i't13 with inaccessible surfaces which cannot 
. ~ . •' 

be d.J'led·as (>Ut,l~ned in~(A), sh~l be dried as per pro~ 

ced.ures (i) imq (2) or a combination of (1') and (2); 

whichever is'more suitable from the po.int of view of 
I 

time ~nd cost. ; 
•' ,: 

.(1) · Oven··Dljring;.- The -unit shall be dried in an oven 
. , .. ' I 

. ' 
maintained at a temperature .between 250 a~d 300° ·F. 

Inlet and outlet pipe or suitable hose attachments 

shall be provided on the unit 60 that it m~y be 
'', ; 

flushed wit.h a~ inerl ga~ (-40° F. d.ew poi~t.) .such 
' . ; ~ : . .: '· . 

as·~ p.itrogen,. af.ter the ~nit· has reached the 
't • • 

temperaturt:t of the oven. Sufficient gas should be 

. 23 



' . ' ' ' 

in.troduced into the unit in order to completely 

replace the moisture laden air. ·F~llowing the 

completion of the flushing operation»· the oven shall 

be turned off and the unit allowed to remain sealed 

for eight hours, after which a dew point reading. 

shall be taken on the gas in the.unit. If the dew 
.. 

point of the .gas in-the Ul'_lit is equal to or less 
0 . . 

than -40 .F .• ,· the unit is considered dry. However, 
. ·o . 

if the dew point determined is above -40 ,,.F;_., addi-

tional drying shall be employed until this reqUirement 

is met. !dequate consideration shall be given to ill 

effects which may result f~Gm ther.mal expansion. 

After approval of cleanliness, unit is to be thoroughly 

flushed with an i~ert gas and openings are to be sealed internally 

with expanding rubber plugs capable of maintaining an internal·gas 

pressure of 2-4 psig. ,:~ealed unit is to be filled with an inert gas 

to a pressure of 4 psig. ~pe openings which have been prepared for 

welding shall be protected from damage during shipment b.Y end caps 

securely fastened. End cap devices shall be subject to approval 

b,y bu;yer. 1.s personnel. A means of introducirig inert gas into the 

vessel or pipe, the cap of which shall be removable, shail be inc-

· luded in the plug device~ 

:zy_: .... MAIU{l:t.JG . 

The pressure vessel shall be legibly stamped or marked with t~e 

steel manufacturer.1.s name or .symbol, the melt or slab numbers or · 

other identification ~~ on the outside of the vessel in locations 

to a.fford visability after fabrication. 

rhe name plates shali be attached·to the units, giving the 
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manu.f'acturer..:i.s name and serial ntimbers, maximum working pressure and 

temperatures, year built,· hydrostatic test pressure and temperature 

if. other than cold, mark number, and code symbol. 

·:_·On·. exchangers that are to be insulated, name plates shall be 

supported on brackets away from the shello The name plates on . . . 

uninsulated units shall be attached directly to the vessel. 
~ '.... . . ... . ... 

:XVI·i PAINTING .. 

~e ·completed unit shall be given two coats of paint; one prime 
.. 

coat of red lead and one shop coat prior to shipment for protection 

against rus;ting of the unit in transit and storage prior .to erection· • 

. , 

, 
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