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PERPQFJ.1J\.NCE SPECIFIC-7:..~nm-J Fon prn·mR SUPPLIES FOR 

BOOSTEH. GRI~DIEl<i'I' M.AGNET 

1. Introc1"..1ction 

The 200 GeV proton acceleru..t.o:c, \-.rhich \·:ill be constructed 
. nD""'l- n-._·'-'l'" 7 l' a 1'"1 1 i' Y"\Q.:,.... ~.~.: 1 1 i' 1...,· ... lur''=" a Br,ocJ-·'."'>-·- S'11·---.1-.-c.O.\.."'c.o·--C-(..·-·- .t-~~ L..C. \,·.. ~ f - .... .L .d,\. _1_;:., I. Vt -L. _.. __ ._ J.\ ... · U-~-=- \....i ._) L..C;...i_ ..... _.' .L·----.a.L L...i- .i.:.. 

Th c~ B co ~3 to J~ cont c . . Lri s ~ G m 0 g· :i .::: ts 1oc2. t e cl. i n 0. c i r c i.J 12'~ r 
tunnel app:coxinla.tely 4 90 feet in diarttete:c. 

Magnst excit2tion will be obtained by using & distributed 
se:ci(;s-:cesor:::1nt ci.rcui t \·:ith c}c bic:;_ssd sim .. i_soida.l e)~ci t2-
tio'1. 

'Irie circui·t, c~s shc•·;'D in D::_·c.-.·:.i.~s~ :::-0323-EA-220~'-, ccn.s:;_stE; 
of a. tot.u.1 of il8 scr:i.cs-c()rir:.::-~ct2:c~ resona.nt. cclJ.s, e?.ch 
resonant cell consists cf a m2gnet ~ith its s2rics reson
a.:it c,:;: p2~c i. tox tUL[;d f O)_- 15 Ez ~.:::1d a chcJ:e \d_ ·ch its p~:~r~-:. l le: 1 
res D:·· =,~-! t 
c c:-c,:) i.:-~cd 
currents to flo~ bct~ee~ the seri8s connected resona11t cells. 

?141::;::..~.1 ~,··~···ill 1:<:~ c~ t_c. C.~::.l cf four~ ( !~.) ~~·/,~e!': si...~.:)~_:.2-i~<~ tc~ }_:';~0\7j_6 =: 
-'cl1·:~ rj·~.:c:es~.~z:_J~\;" C~c }Ji .. 2.~2c:. si:-:t-~~.:~~~:~c1~-:l Cl:.r::-~:~r1t. i:). t:1·2 r~:~,;~et. 

t:.J·1 c-~ ·L-. t i1 ~~ c~·~ .... 1 tr_: t..-~-:: c~ --.::~ ~c .:- :-.:. c v~ ]_ \· ... ~. ~,- s. fl~-~: ... ~ s i r~ o:-.:. 2 c~~ j_ :cc; c c 5. c· :-~ . 'I ~1 e~ 
o u i..:. p ~it. v o l ta s-~ e ~.-.7 i11 c.. l .s o 1J ~· Pr: i a ire ct:~. on. al . 

Thr: frcclUE<~-icy of ths sinusoidally variable co1n?onc:nt of the 
rn2.;:1et. cu:::::- :~~:l t ~.,;ii l }:-. e. 15 I-I 7 c~:r.:c: pj:O }~~ 1 (·:~~ .. ~s o.s s cc ic. ·t. [-:d r,-: i -C .. ~! 
rnccha~ical reson~nc2 h2~2 to be conside~ed. 
energy storag-e capabi.li ty o-t the mc-.gnet circuit reqt~ire:., G. 

discharge path on power supply turn-off. Therefore; dio~es 
across the output buses are required. These diodes shall 
not be fused. 

This S?ecific2tion covers the four (4) power supplies. 



... 
-2--

2 .1 T~·1e foL:C (•l) r:.c-:;c:c ~1.::pplie~ sh<:<ll be desj g;;~-~a to 
opcr2,t2 cff 1>:ycr Is 13. 8 kV f J-pl!2Se r 60 Bz ~:e>lidly 
grou:nd2d system. 

2. 2 The: rns currc.-:2·!t r:-.:tins1 of each pc>;; .. 1 er supply ~;h2.ll 

be 800 2r:t?2rcs fer continuous operation at 4n° C 
ambient roc>In teTnp·?rc.tnre. 

2.3 The four (4) power supplies will be connected in 
series v:.it.h tl1i::> 48 cc11 rssonant circuit as indicate~J. 
on d~c:~·~?in~; ::~03~3-Ll.\-·2201,. \:ith each po-,·."::r st1pply 
cffect5~v2ly pcY.:·:.:.:rL·is;· 2. t-.y:)icz'tJ. J.02:,;J of 12 :ce;:;.'::") 1"lant 
cel1f., in s-:=:r:~c:s. Un(~~2:;: norm:>.J. o:>~ro.-C ir'-S:T cOi.i(it.:Lonr; / 
2.ll '1- po':~2:c s~;.~::.n.)Ji.cs 'i:i'il). b2 co~·rt.:.ro~Ll;:.::d b~l Eu:-icr' s 

The Seller ~-.:}·l·?~1~ !_)T.iY,:-:tC(-:: or~:: (J) g-2.te drive ratecJ to 
SUppJ_y th2 S«:'":."C~-~. c::: ~=:.)"~~~- (.'.~) ·cl;.yristo::.:· E:C~~i.p;-;:.~~Y";l.-. 

1'hs fir.s.t p2·· ... -c::r ~-:;1..~~~":?]_Y ~:;h.::I 1 inclnde the nw.iE cc:c;.t:r·D·t 
C. r:~ ~) 1 j_ f i \.? ~- c 

2 t~ T}1-:: r-)o~.;=-c~ r 51.~~~:}~) J.){ o~.:t ·~:·::JU ·t.: \/ 1.:) l t.?l s~ e <:r1c1 Cl::c ~c 2~1t: '..'.7 & \~ e ;-; :-~;:~ ~:>2 s 
t:r:.:;c:r no:-~·::,,;-,_"1_ fl~.Jl 1:-:c~·.c; cc:·:.-::.:::t:~cc.s a.re c:·~'.::,~.-:n c::-; D:'."::.~<-~-~~; 

~.:·C<~~2J-:.~-~~--~~~~c;.: .• ;:~~-:::- ~-.:, .. ~~:c s-_:.·~~--~_.~~~·· sl:2~1~. ;:.,2 :cc.~.;c.cc: 7-c):·.~ 

12 o O \7 C~ J ts : :~c .. :>~ J_:-~-'----~·~-L c,-:_1 t. :~.::l.: ·L \l c> l <~ c: ,;;· ·2 c.: ·c 13 (i ~~· c: ~~:::~er:::.~~; t__, ~_:. _. .. >io 

J-~ :-::. c ~-1 r-<.: ~.-: ::.: }_- ~-. ·._ :~. ~~: -~-) .. i __ 
. ' 
-- ~-.::· 

~s specified in par2gr~ph G, 

2. 6 Ti:e p•:Y . .7e: . .:- tr2nsfc)::.·:t~.~_:r sLc:~ll be out.doo:: constrl:c·:.:.io~!, 

oil-cooled r cc~-JVCct:.crl ci::cl;.l2.ted I c'.l°K;_ ire:: st:::n::~ . .:.11,~r. 

2 . 7 A 11 t :c .::. n ~; f o-c :;-'. ... ~ ~- cc n n ~~ s ti on~ .sh a 11 b 2 rr- :;, C:i. c in i: c r :~1 j_ :~.a ~l 

ch2~b2rs so th~t no live Farts are exposecl. The r~.el~ 
connections will be m~de by Buyer. Termination practices 
shall b2 rcco1r'.nc~6c:: by Seller. 

2. 8 Each pm,1er transformer shall hc;.ve a no-loc~d manual tc<~~ 

chc~ngc::r c 

2.9 B\.1yc~;:- \·:ill pro\'":ld.2 r-,:~>Ui'.ct:.)rs pad~; :;:or 2lJ. ol1-~c:0Dr e~1~1~~r-

rncnt. 
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The t:cc::nsi:on:12r sl:.::..lll 1::8 conte:iriEod in Cl boiJc:c plate 
tank, n~turally cooled by radiators. Fittings shall 
include conservator, silica-g2l breather, Buchholtz 
relay, dial typ2 th~r2~~2ter, filler cap, thcrmom2ter 
pocket, earthing ter~dnRl, rati~g and diagr2n plates. 

2.11 Each transformer shall be subjected to the following 
tests in accordance with USASI C57.12.90-1968 and 
C57.12.00-1968: resistanc2 measurement; applied 
potential testsi excitation lcss2s and im?edance; 
ratio and resul2'tion; ts·mperature rise by rnear>s of 
short-circuit E:2thod; pclari ty and phase rela_tion. 

2.12 Co~necticns between Buyer's s~it~hse~r and Seller's 
t:1~c~11s fo:_ ... ~-i1eJ: \.-.:i.lJ. ])e in l::1cl.::.:J~gr·ot1.~1(.\ cc1J1.dui t p:cO\liQed 
by Bl-1.yt::r. Intc::}~coru':':c tine; c2bJ s ':Iill be pTov:i.c1ed 
by Buyer, ratings shall be reco~~endcd by Seller. 

2 .13 P..11 rectifier and c;u~~:!_:Liary equip;:-:ent shc-,11 be out
dc)or t}7 l_-"1-~ / r-~c;·:..1s::;~(: ir1 c. f~2~~·L:rc..te \;c..1~-:-in c:or1;1 c:..rtL12r.~.-t. 
'l1l1i s th~ri ... is tc ~ co=~~1.:_1 t~~ctrc·:c:}-1 ·~ she. l J_ }-)e thro~ t-cc1 !!Jl'2CJcec~ 

to the tranEfo~~~~ 2~( out9il~ te~ninbls sh2ll be 
suit2ble for undcrgro~na connections. 

3.1 All parts recuiring g~ounain9 s~2ll be safety groun2ed 
to the gro~nC b~s in the c~bi~2t. 

3.2 c 2. 1::"~ 2. c ~~. t ,_,. s }-!. ·=~ J_ J_ - -
bs c~ ?&.::-t c j~ e :.c~-1 !:: c:-.·:t~ r f. ·1..1_~)l.:· l~:-- a~ -:i. s ~-~2. ~'-i D ~ u c;;ec:_ :=o::: 
211 r-~:: .. :.:-::· .:~-:. -2..::·~-? c~~ .-_ ·:: ~-:c~J .. · :.:-:·'.:.~~·:-JC·-::~ .?_::_:::;. c-~~ .. ~:.il i;: ~:·_·~;- c:::. =:..-c~-~.:'._ "!:8. 

secc)~J.·:~.c;.~c-~ .. ? c.·f -'cl-_;~:~ r:-1::..~;.n tJ_-c-:_::-~;..; :c;~:·:i1er a.!1t::et·=~- o~-~ t.1.-.:.~~ s.~c;o:·1::_~:.:::-~' 
cc1l_!cc:;.e:tc1rs. :;;1(.=: t.rar!s::c:::-:rt2J~ shc.J_l b·:.:: siris: .. e\ ?:-12.s2, 
60 Ez, eith2r d~y ty?c or mounted in the oil o~ the 
n1a. i r1 J:::c -~t.i :C :. r~ 1- t~ r E::r-1 s :~ o:.·L·.e: Y t 2.:-~ 1: • r~r.t.~:- co:~ t i~o 1 .Jcr c-~:1 ~ --
f or~2~ secc~dar; shall be 120-0-120 volts. 

3. 3 7he follo;·,7 ing rnsjo.r ctevices sl:all be n«ount2c1 inside 
the thyristor cabinet. 

3.3.1 One ( 1) ac amr'1cte:r and switch for indicating 
the ac input burrent. 



,. 

3. 3. 2 

3. 3. 3 

Note: 
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One (l) voltmeter for ac volt2gc (off th2 
contiol tra~s~or~2=) with lSO volt coil, 
SCRlU 0-15000 volts. 

Control push buttons and indicati~g lights 
for ths secondary contactors. 

The output of the control transformer will 
be used to indicate tho prim2ry voltage. 

3.4 The thyristor cabinet shall also contain the following 
equipr:'.ent. 

3.4.l 

3.4.2 

3. 4. 3 

3. 4. 4 

All a;,.::::-dl.ic:;ry trE;.nsfon::2rs, as rcquin::d for 
phase control or other functio~s. 

Three (3) current tr2nsformers of suitable 
ratio and 5 A seconaary. 

'.i.'!1re2 ( 3) oc;c"r.c.:u.::..·rerit re: lc~j'3 for ins,t'.:~T:t.C:~"leOUS 
and tire overcurr~~t prctectjon with s2lf
cont2incd test f~cilities, device ~o. 50/51. 
Ti:ese relc~-=.-~~~ :::~}:1<:11 bf: ~·:2stjr~·~~·hc;::~:::(; 'J~;Y!:-ie C() .. -8, 
or approved egu2l. 

Or~e ( l) o': ercu:-7 s:·l ·C. c;ro'..'.::~~ :re J. ,0:y \.'i th 
contained teEt f~cilitie~, ~evics ~o. 
S.:l_1if_; rf:lc.~r sl-1211 be V'7es·::ir1c;~~C1l:s~ 7'.i.::Je 

o~- ar:-··~~·=·:-o\7"~:·.:~- e·:_~t~·?tJ. 4. 

SE 1 f ·-
S0/3ic;. 
co-s, 

3.5 In the f~~~l i~s~allatio~, the Ds~or SU?plie~ wilJ be 
grou9s6 in pairs. 

-
mo Ll!1 tc. :~ - " . 

ct'.2:~2r1c1 .1 n S! c·:-: f:e::l~Le:-c' s i.-ecor.:.--:12~·:6.c.-.. tic·~-1~~. 

The Seller sh~ll assu~e full res9onsibility for the po~2r 
supplies to confo~~ to the best enginesring and nanufactur
inq practices. In all respects, except where specifically 
mentioned otherwise herein, equipment shall conform to and 
electrical tests shall b2 conducted in acco:cdc:.nce with the 
latest applic2bl2 standards of: 



-s--

Institute of Electric&l and Electronics Engineers 

Unden:riter' s L2borc.tories, Inc. 

A certifica.tc=:~ of co!1~pli2s;.cs frcr:1 these orgo.ni 22.tions is not 
required. De~iations from the stane2rd reco~mendations may 
b2 r:tc::.c10, subject to Buyer's 2.pprova1. 

'Ihe Bt.1 y::=r \·.rill unl.oc:,c:., .rsccj_-;_re b.nc'. r::c:.)u:.--i-t t!1e e(~:uip!·'iGn.t, 

provi62 2lJ £xtsrnal po~sr ~nd cont~ol c~bles a~d cosple~e 
the instc-llJ a.tio:-1 a1H., t:·~:ovicle field te:::;tin9· ~ 

6. Pave~ Circuitrv 
··------ -· ·- ---------------··· 

6 .1 The: bi'.:.;_:~~ic pm·~e~.:- ci:ccci_-C:~y 8h.:=::ll b::~ as sho::ltl o:-i 
dr0.':1irs; ~(03:~~3-IJ~-7.203, F.~~v. A. 

6 I[ 2 ~C~h e ::Jo·:~.:-e r t~ 2r1 sf c:-r~··.:~~ ~ E. J-~ .. ::~11 112. \'2 ~, G2 l tt-: p=c i~TL?.r~/ 
~ith t2~s a~ 100~ rat2~ input volt~g2 2~~ 2~ 2.5 
and 5~ 2bove e~C below ratsf i~?U~ voJt~;e. 

( " .._, ... _ -!-.- 2 

6. 5 rrh2 t~::CI 3-r>~,se full T,,;&-·/2 sc::-~ b:::-ic1g·es sh~.11 be 
co~~sctsd in se~ics, so that a b3sic 12-ph3s2 
o L~: -t? ll _!~ v o l -L: c~ ~i e :: i ~ ~ ~:<'.. e ~/.-r .i. ~ l r-~ s t1 .l t . 

6.6 The po~er sup?lY shall inclu~e ~iodes 2cross th2 
output buses as indicat2d on drawing #0320-EA-2205. 
These diodes shall be rated for continuous full 
load curr2nt. 

6.7 The first power SU?ply shall include the SCR control 
logic as £0110~2. 
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1I'he rer::a.inin9 three (3) power:- su:_)plies shall ea.ch 
include the follo~ing. 

a) One (1) pulse amplifier 

b) One (l)· set of pulse tr~nsformers 

G. 8 '111:2 timing of ths SCR firing a:i-igle a.t n2.xfr·lu::t outp1-1.t 
sh2ll not dev:i.o.t0 by E:ore than i lo anc.·: sh2ll not 
0.svic.:.t:.; by ic;c2'."e tli.2:~ ± 3° o-v.,.er tl--::2 cl·~tir~: rc.ns;::; of 
the sctt~ng from the control r8quired. 

6. 9 1J~be pu-.·:rc-:::c supf,Jy p:r-o~~rarc-c:·:er wi 11 be suppliec:_ bv 
ths l31:~ye r . 

6 . l 0 rI1i1 e r..:c -. ; 2 :c s e p ::_..; 1 y o l.-~ t ~TL~ ·t v o 1 t ci ~: 2 ~~ > al J be v c~. r i 2. h 1 e 
v_-;ithi_~j tl-.:_e f~:::=;cifj_ed 15~=-~:j_ts t·)i ~ce:~:~·1s o:': IJu_~/0r's 

COl1tr<)l ::~i·0~nE~J_ ~ t:·t.'!.~:/~J~ 1 s f<L-or~::r:c-:··:~-c~·~:~::c ~;i<~:r12l '/:i1 l 
be a de bi~3ed 15 Ez sinusoici~lly va~yins sign2l, 
S"'lr1cYL:::o_:1iz26 '/:-itJ1 t}·~~c 60 }lz ir1cc;~--'ir1cr J__-L:-10 fL·2c,··i__·!.2nc\:-. 

r_l''f· 1e i2;~.J"t.l.t. i.:l::~: .. ::.1ar;.:;e .:..~s se:::!! b:/ ~~u:/c~·' s ::_:ros_':;.:-c_:;~--~(:J:- -

Eu·yer 1 s -;.;ro~ra::'_:~:~:r cut?ut s:i..r;·~·1c.~l Y..7il1 b2 -i-lC ...,-olts 
a~~.~·(.!. -0 ~1-c}lt.s.. ~}-~2 ~,0--.. -:2:~ s 1 .. 1:;~:l \- c~=-:~~:··i_:.·::. \~~JJ-t:.::·:~;r~ ~~:~c_Jl 

b 2 i 1: ~::I~-~'- s ·2 \-,· i ..l~"l-·l t !~: e ~;- :_-c ;: ~~, 2. r~-:-~ ~--: ~:. :.: s j_ ~~. r1 ?. l • 

6.12 Th2 cat&log inverse volta9e ~2~ing cf th2 SC~ cells 
el:'~;' loj~ e6_ s112.~ 1 b s c: t: 1 e .:_st 2 . 0 t i:-:-~s s t.f1F: ran~~: i~~l::-.:. 

The SCR ce~l5 sh2ll also 
ha v 2 a. s 2_ f e 1

:. y f s. ct o 2: of c.. t 1 e c ~:, ~ 2 . 0 -:. i:: 2 s; -::. :-_ :; 
appliec: "\7c~l t_2;~ 0~1 pez--..]~ fo2-r11·:t .. rC_ t':cea.k.--o\~cr "'C1:.)l t29e 
raU.ng. 

6.13 The SCR cells shall be protected against tra~sient 
voltag2s 12rser than 75% of the catalog inverse 2nd 
forward voltage ratings. 

6.14 The SC2 cells shall b2 mou~tcd an6 cooleC so that 
tJ1c:rrc12"..l rc-:..-C.ir~ss are :;ot e~~cee(e(~. 



-7-

6~15 'l1 L.c ?C•~::er Sl::.)1-~-'1~/ sl1a.J.l ir::clrtc~r-; et11 r1ecc~ssRr~{ 
control, i~t2~lock and indicating circ~itry. 
rrhis circr1i b-/ s:~2.lJ, .:~11 Le: Ci_)2r2tcd c:;t 120 
volt. The 120 volt power shall be ~eriv2d 
from the control transfor~er. 

6.16 The power supply shall be eesigned so that the 
capacitance to ground docs not exceed .0025 µF. 

6 .17 Norm2_1 02:'JeJ.:-2_ti.on of the pm.-e~ supply ~.-;ill be 
with a 15 Hz si_~;na.l su~x:ri:rcposed on a de sis;nal. 
The po~er supply shall be designed so that no 
mecharl:i.cc~l :cesonc:~nce \·1i1.J. occur at 15 Hz continu
ous ope1:-2ti.cm. 

7. Protective Devices 

7.1 E~ch po~er s~pply shall h~ve the follo~ing pro
tec t.i. c1:1s. 

7.1.1 

7.J.2 

7 .1. 3 

7 .1. 4 

7. 1. 5 

Insufficient cooling 

7.2 E?ch ~~d eve~y ~ail~~e 2~ sp2cificd u~6e~ o~~?
g:c2~)}1 7 & 1 ~-,lL:~~-1 ~8 :L=t~-~e ·':!.J tri? t.!--~2 co~t.a.c<::o:~~~~ 

ir1 tlis S·:.-:s,: .. ~~~_:::_:c:7 2!:.c:. =-~~ 2'.~~Ci.t.ic<1 t.::i? 2 Sl~_1:-:::l.::--
r_c:~-iS SL:T.~~~:.~I t..~_·:'~"} ::-2 J .:.:~ . .? ~n ,::_2 l ~):.::-c!-:_;-j_~-:.s -- -

N/O 0.:-1c1 2. >~/c.: con-:.:.:=:ct oi th2 su.~i-r•2.tiori rs~l2:.v 
sh.2 ll b,2 2. v c--: j_ l 3j_:i J e f c·r Euy-e r' s -:.:s e. 

7 . 3 D :i or i:-1 ~~ c 1:- l c:· c ~ :~ ;; sh ?. 1 J_ he:.-\;, 2 p ~ u·)· i s ions for c~ -3 :Ee a. t 
with auto~atic reset en closing of doc~s. 

7.4 Failure a~nunci2tor lights a~d an annunciator reset 
shall be part of the power supply. 

7.5 Provisions shall be made for reraote annu~ciation of 
failure and of power supply status. 

7. 6 Tl-1e pm·;er supply sh'-:11 have 0. co::npl~te set of 
protective aLd 2.u:d1.ic::i.ry c1.2vic:es. 
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8. 

11. 

·- 8-

Po., :c ~ 

~1o:JC:T s·u.pol~i ': J 1 be c0ntroll00. 
r. -c:~c' s p:.:c9ra:-n?·.c:r \.'ill ha.ve 

8.1 Provide a command signal to energize power supply. 

8.2 

9.1 

9. 2 

9.3 

l 0., 

10.3 

Generate a de bi 15 Hz signal to control the 
po~er supply output vol 

'I'1·Je power s shc-~11 bo clesi for opera ti ns.-r 
at 2,000 volts to gro~~f. 

l\. l J r:lC t tl 11 i C and su~ports of 

safe c-;d to Duy,2.r 1 s co:·r,:-·,~::c) bPildin~; 

S}7 S"l.>2~:1 (sc:.:-i.-.h). ri'Li~. g::..-ouEdiLSi shc..11 net:. 
w i t:h any J 1::-n C>~ the DC':.~si- su:;;)? e 

1~ gro:.in c1 

n c~ b. c } iA ~.~1~:= 
~ "".:() 
- • - I 

ground 

to o!.>sE::rv~ th'? ct::.-:...:1Gt C\J.::-rent \·;2v·c.::. 
t::c:.:-1!::<.~t:.c·~-..or ,,:il1 t.e us~~~:: o::;l'" ·:o~ 

bu_s, 
'l'h is 

re2 of accuracy is 

10. '1 lm rrr.s output voltmeter and arr.:r:eter. 

s 

lat.ea shall ba installcc: to d2s c:~te meter 
o~-:;€,ro.tir19, ind:i C<:ltin9 c:~nc'.. p.r.ote 
f:t:o:i>-'c Cl.s:::r <:::.~1d p2.i1~,l~-". c:.:1c o:;, ins 



Tl·1e Htc.~:: i;:i ~lTJ -'ccJ le J.:- 3.}: 1-.:~ r1 oi s c 11:-~-~-'f~ J. o ~ tJ·12 01.~~ tC.oo:c 
ecuio:Ler1t is 85 c:}:) o.·~-~ a dis·t2r1c·2 of 4 fec-~-c f::..-01~:, 

t1·10 ec1ui;?!fl(=~n-c. 

13.2 

The eq~ip~ent will be accc?tee in two stages. 
'J:h:: fi:cst st<'.~-2 of acc:::ptr.l!""lCE: 1.'ilJ be before 
sii j_ ::;)~~,1:::. n ·t a.= t c: j'.:" B L-~~/·2~c b c~ s \'! i t.i1e ~ s s c: c:_ n 6_ a.y.:~-:,rc_:,\;-c~ cl. 
fc).c·tory tr~8t..c.;, TJ·:c s:;c:c)110. c ... T!':l f inr\.l. stc~.s·e ol. 
acc(:~r.:t.::'..nc~c: \.:ill })::: c:.it-:~r t-1-~·~ e-=~·uip;~:~2r1t i~~ coJ:·\~?le·teJ:-i 

in2talle~ End field tests~. 

13.2.l AJ.l co::c;::c"·,er:c.:~ s:~z;:U 1.:2 si.:'.:):jec·:::cc' to U1(' 

st.G:.T;_(~ b.T c~ cc~:.·~·-::.?l~f~c:i_z! 1 t~=-s -cc: ir1 2.cco:cc:c: .. :1c2 
\·:it i1 -c 1~ (:"' ci F·~~-<1- i c· ~. !~ i e ;:j t ::, r1 :1o_:r.~(is i: 

13.7.2 rr·llt--:O Es 11 c-: ::~· ~7 :~ c:-.. .J. l c:o~. ~1 ·---~r.:; t. '8:~ :'.'"" ~~ o~_~!·.:-:·.11 c ::::~ tc ~- ·:.:s 
on ~c~-1 -?. c. s :~ E':~_;) l ~..: c~ }:-J,:J·.: ~ ~:-- f;. -~~:;;; l y tr_; C:; ~~ s ·i..;.re tlJ. c:. t. 
th~! e~-L~Li~=-·~:··'.:·~~{1t r.~~·=:t~s tJ13_~~- s~;eci.::.i.c2t.io:1, b;l 
tha folJowins ~ea~3: 

, ' ,,._, 
~-· I 

c; c;i~ c~ ll c t.E.! c1 r:. s c. s- re e: C:. t,e-;:·;. _ _., ~~ (;.:n ·(_~-12 ~-'· ~~ ~ - E: ~ 

2.r1c1 S·:: 1 l~~ :-~ , tc1 ::: :o\-e t.l} e ~:..c~e. :~l~t~·~c~~/· o :E 

13.2.3 The Sell2r sh~ll install th2rGocou?les or 
otiic~r "'c..·2:-:'..;_;.·e1:2 "t.lJ :.-e rn.sa s l:r .i11s c: 2\:"i ce s ins i.c1e 
the power su9ply at locations approved by 
the Buyer. A factory heat run by means of 
a short circuit test ~t reduced voltage with the 
SCR's fully conducting a~d carrying an equiva
lent con-Cim;;o·cs J.o.::.:d sh:::1 J. be perfor;,;sc2 cmd 
rr.D.)i L; ::.: "";? :i. t:11 ~~ s s (? ;-)_ by ·the B l1".7e ;~ ' s re I11:-c: ~~ C:i1 ta t.i ·\.re . 



' .. 

13.2.4 

--10-· 

T11t-~ Scl]_~~y· ~}-_·_::.~_l D()t.i~-17 tl1.·.:~ Pu~ .. -e:~~~ ~J.t Jc;0.:·_·:t 
fivt:; (S) c:~ .. Jenc~-~~.i- cl.::y·E-~ :Lr.i <.·,(t\:c~~·1c<:.· c1f D.:t~~· . .:=·. 

sucf1 T;·::::~~:ec)::;:_-~~:.:..:·1cc.-: t.es·ts i11 orrJ_:;.r tJ-: 0t tl1_~ .. 
Buyeris rep~e~e~tative m~J be p:cesent wh~n 
the tc::s~s a~8 conducted. 

13.2.5 The po:·c::r ~:u;:;;).ly shall bco opc:c2ted v1ith a 

13.2.6 

control sig11':'l of ~ of the su:Gply frc~quency. 
Audible noi~e and reech2nic2l vibration shall be 
rnec: .. :::·iuJ.:--cC: tc1 ir1Et1:CE; cor.-::Jlic.nce V,ij_ th tf-12 speci:~ic.::.~

tions. 

The ca~acitance to ground shall be rne~sured 
as follm:s. 

b) A??ly a sinusoidal signal generato:c 
b.s t.•.-;se·i~I t11 s };JC)~:c }'_.. s UE1 r1ly Otl. t?1.J.t. bl1::-~ 

anc1 s~c1..:.11c~, 

c) gelH?Y~~ .. tc1r ClJ.rre:-! Jc 
of 60 Ez to 1,000 

in ste?s of 100 Hz. 

.. , .!.-
c, '-

13 .. 2. 7 F:. h.i';~:~:>~:t t.c~.<:_~-c E11c:.ll t)c~ C .. ?J?licc) t;2t:·~~·:·.:::·~ 

t1-1e r:·c:i':'2J,... ci~~c~i....-~3-·L:.:1.:·~1 <.~J!.C~ t.h~ c~cJ.Ji:-1-~~t c ~1_'>2 
test E}·1c~11 cons.is:: c.:C 60 IIz, 5, OGG \iolt.s 
r1ns io:: or~e: rt1ir1·,J. Ce. 

l~~.2rL }\. J,GO·~~ ·}c·,J_t c~.~ ;--.~~~~~:~r_- test: ~~}1alj_ Le~~ 

E,_;)~Jl -;_-;.- C:~ l:: _. ·::.-.-.-2c:r1 t:.1:.0 ~.:r·~ ::::~~ c~.~:-c1J .-.i.-c.~~:7 c:.r:~·:: 

13.2.9 

t: }~ .::: c ~~- ~.: -: :-~ ·.>: -~·- i ~- .:·! .:_; t.i: ~; ~. ~: s ;,..: l z: -~- i c ~-; :c 8 s ~- ::; t. c:.:·: ::· ~-

'}~1 :1~-:· Sc.l~.2J: shc~=1_l st::.1):-~d- -t. t.o tl·~e Eu~,,.e~c ir1 
tr i~Jl i cc_:.::::; 2 co~::~= 1-:; -cc c.: ~t.i. ~c i 2d r e~:icir·t 
~-~it~.-1 ~;·:::~~c.:-~::-~~~1se c~!C~l-J..:s ~-:-:c~. tcs:.:. c.~:::t~: 
ccr./c~ri~:s.· e2·~:.-i test ... ·.;it_Li..r1 2e-v··c:r1 (7) ccil2~-!6.c~~=
dciy·s af·~21 .. the t0sts hc:·\1e beer1 C\°')ifi~?J.etecl.. 

13.3 Field Tests 

13.3.1 For final acce?tance the power supply will 
be tested aft2r the inst2llation. 



1 J f: 
..J • -.;: 

13.3.2 

- ·1 1 -
.L .l 

T.i:E.E~:.:; tc:s·Ls V.'311 be ri2inJ.y u2}~for.T.2i1cc

tcsts c;f~- th_(.: c:sst:::~~2~)1ec~-~ cC?·1~.i1.n~·12r1t. "LlYl:~~.er 

nou·;2.l lo.:.'-td co:r·c.~i tic.J::-1'2·, he.:~t :i-:ur~.s U.l!Ct 

test.s to cl·~2~~]: \rit.1~": .. tiO!.:.S, 2.-'-1clj.ble :r..oisc;, 
lincc:~:ci ty c.nJ. pro·L:.ccti ve d2\;-ices. 

13. 3. 3 Shoulcl the~~: tests ~:)rov2 t.J.:·2 fa.(:t tlEtt 
th2 r.m·1c1:. suD-·.)l ~,r coes not ccn·.·::-ilv \·:i th the. 

J.. ,L.. .:__ ..J. .).... -L ~ 

des:i g-n and v:orkmarn3hip reql.·tired by this 
spscification, then the Seller shall, 2t 
h -: ~ rr-10 e~·"'>r->-r·~C, -rr.~'L·o Cl' -,nrrac -·nr::l/Oi-_Lt-...: 'J.o..:..A. -...:.:...1:...-'-·~·~-"'--- f •dC°..!.-"..\:,.., ilC---:._,-._..t.:> C·-a--t. --

addj.tions and further tests required with
in a. rsascm2.ble tilt'i2 to fully corr~:?lY vd th 
the s p ~~ c i f i cc-,_ t. ion , r1• h e 2:~ €: 1112 r sh zd_ l not 
be r0s?onsible for any E~l-operation of 
t~-12 e·~t"!.i})~-~~-=-r~ (_ C2."t"'.St:..:G. by B;..,_y(">J'.:' rs ~?::ogr2.:•r:r~:2r, 

rc.:~s~12 ·c. s y ;:=, t(:':.·;·[ o~ c<:.r1sr f.:30°'-i.:ccc~ ~.:-. over v.ih i c;.1 
the Sel1e-.c h::-:_:::; nc control. 

Insp2ct.ion 

The Buyer, o~ his repressnt~tivc, sh2ll at anv tise 
O.t1r i rlg- t_J_-] €-: c!J:::~ s i <; n , CCJ!.-~ st~ i.:~c:: J c·1: .. 1 , 2,. ~~ s 2:7±1 l i. n g 01~ t~~ s-~- -
ins-: of tLe :_=-0°.·?2~:- ~-~u;;1 =_)Jy be~. <::1lcv.-f~c': to visit the 
SQJ.ler 1 s sl10~)~3 s:-1c} c=fice2. lei::.: t_;-1·2 pt:.!";-::~.)~.~ o~ i~
Sl.J2ct.ir~\?I t.1-:::.: l)~c)·::~:eEs 2-~lCl ·\~.1.t.tr:~~~sir:; tl}2 ~~ests. 
The Sslle:-r si·1a1l }Jr·o--.ric-~·~- pcr-~:i:nc·<: info.::!~-'.c.t~o.:-~ 2::::6 
a J. 1 r o 2_ s cj r~ C-i ':) 1 t~3 £ a c ~L. 1 ~L ti c: ~: 2- :-· ·:~. · c~ ::_; s i s t. ?. n. ~ (·: f o ::: t f-1 ~:~ 
s2fety ~nd ccnv2nienc2 of t~e B~ver's ins?ectors 
i11 t}1e p'7~l-i:o::-TL~t2!1C8 Of t}-,sir d~..:~ties. 

,-~ ·- - .._ ,~-

'-~'- _: ~ ::. ".: -- -- -- ,,. -
-·· ..:- \.· -· ---

c..~·!c.::c(~ oE t:1:~ ~cJrJ~~-~~·c~:-.;t fc>2: c:L~~~~:i. .. o;.:·21 o~: ti12 desj_ 9--~·1 fc.-\.1:c 
( 1~) c2rLi. fie~'. cu:i.ss cf ec:.c~-1 of ·::he fcJ.lm .. 'ing crc:,~,:ir:.ss 
to th2 Buy2:::..·. 

14.l.J 

14. 1. 2 

14.1.3 

Out. l iri2 c:,_- a.-.·· i.r~ s; s 0 [ t.:-. :~ l:;C:'"/;s :_.. s L-<?? 1~1 I itl c: ij(;.j_~~ SJ. 

ove: r- c-;_ J_ J c1 i.:~~~?'1 s ~i.. c1:..s , ·:; 2ile Ya l c~ :c r c:.:c1ge~·~: .. ~..;11-!.:. r 

clec-;r2.nc2s recru.5-red, \;ei~Jhts and mou.nting·. 

Detailed dra~ings of terminal and connector 
arrangesent with wire or bus sizes and types 
and an interconnection· diagram. Dra~ings 
shc:~11 incll:.Cie in_~orT'ation on pm·.-2r, control, 
c..nd \, 2;.tcr co:nnecti.ons. 
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_, ')_ 

-·· ~ 

~Cl:(: n'.2 ···iLtf c~ctrt :<·~; r sl-j c.J. l lJ:2 i:-e s~c..>:~ s ib J.c.~ f o:c c: 11 
ch2~scs MR0e ~iLh~ut a?rroval of the B~yer. 

15.l On or before shipDsn~ of the po~er supply, the 
Seller sh~ll furnish the Buyer ~ith six (6) 
co~plete sets o~ F~ints ana one (1) reprc~uciblc 
of ec~ch a.r2~· ... ~_·Lr1~::f c .. s fi.nall~y a.:)1)1-o\~2ci, co:::-rectc.~0. 

and b11i J t.; ·t1:2 se c~_l:-c-:i.~/?in s=-s sl~; a 11 ir1c 11.:tae i ·te~·;:s 
listed undsr par~q~aph 14.l. The reoroCucibles 
shall b~ oylar o~ co~?&r2ble ~~ality 2nd shall not 
e:~c·.:.:::~:.J ti-1s si2.C:~ o~ 2D 5-nc::l1cs l:i:/ 40 inc~}1(--:s. 

15. 2 'l'\r:~/ c>1:._··1ses / a.f1~f~:.~ srLt)t·:j_·t·C-:-:.l c>f f:LT!E;.l d~ .... :.:~·.:-i.r1gs 

16. j_ 

16.2 

1 ~ I -·- () . --

16.5 

2r1d bE.:[o~:-e ~i11~:l a.cceptc:~_--:!CG c)f -~:he e('i·1..1i1 .... ·:.;e11t., f1a\~·2 
to be approvcC· b~/ t.he 3uyer·. A ne~\-.7 :cc?l~cer.~e~·1 t 
set of reviLicns to th2 2ffscte~ dra~in9s, repro~uci
b l ~: ~; c:.11(} t~E::ct·.s 1 ~;._ ~; -~:: ~· sl'} c\ ~- J_ },) ,2 f 1 i..~~-Il i :~ L.:::. L. t':~~ t: .. 1-.:.s f,c~ l l c; r 
,.,,.it .. h.i:n 15 c2.1eT1C~(.:.:.· c:.:--:~:s c~_ft.cr 0.1J-::1:cc..:\1c~~- of c1·1a:1~;--:~s. 

1-· r. ,;.._:.,.._;. 

asse~~lc~ 2s nraclical. 
c ... :::. 

lll e~0i?20D~ s~2ll b2 suit~~lv ?~c~s~, c~2~~~ 
r i. S- i. ·:_:: ~- ~: :~:i::- c: C": ,::.:_ :--: C·-~~ (:_ =) .:"'O ::. Q S ~ 5 ::_ ~- '~ .. ;~ :_:"JS ::_ '".·.i :_; ?-. :- ~j ~~- ~~-- 1 

c1c:~:·~::~ ·:.:·e r c_,~ l: ::-l c~ ~-:. s s ~=~ 2. i ~-... ~~ ~.._?.~~ ~-:·: ~-'. f: ~--~ 2- :~·~ ·-.:~-: ~~• ·t~ • ·,-.:""-A 

8t_:;·: 1 ... ~.:·._c,:·1 i.: ;:: , ::::e: 1 :::. ~~- :: .. , :·: s :::·::. ~-· r.i. -~~·:J :._· s c-~: -_:.:·~ c)·t.l~ 2 ~~ = ~ c .. c-- i }_ 2 

Tha Selle~ s~R~l be r2spansiblQ for 2~d c~.e g~c~ 
2~'°!-'.? c:r.~. e.ll C 2"r::(:~:-~~ c:."t.-~e .!cc1 ir:.~;;rc)~:;cr I-JJ~-e;_Ja:r.:-~t:j 0?1 

ar1c1 Jcz.:.c1inc ; cj:.: s~1 i.;;:.:;:2:1 t ~ 

ment so th~t slings 
readily attachea. 

for h2ndlins by crane 

(200) 

be 

A packing list shall be prepare~ listing the contents 
of ec.ch box, crate, or bundle. E2ch ho;:, crate, 
bun6le:: 1 e~:c., shall b;:~ 2ssi9ncc1 a:1 ic.~;:~ntific2_tio:-1 
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16.6 

J?.: j ~; :?, 

7/25/6S 

-13-· 

nm-;-.be:r:, \11:·1ich she-.~ 11 be cl,::~:Jly shm·xri OJ~ ea.ch 
sl·J_i~)~~iJ1SI r<Lece. J:" co~) y o f th-::~ ~)::..ck i. n g 1 j_ ~~ t , 
tl12 n.:::?:"..e of tLc cari. ler, the ro-::,tir'.S, tl12 
number of tbc:: Cctr or tn .. "cJ~! 0.2-""ic1 tb.e c1a.te: of 
shi:?;,1.2nt shell be mc-'.iler~ to th2 Euy22:" prc::~~~Jtly 
follm-.'.'ing tb.2 sl-ii:_->nsr: t.. 

The Seller shull notify the Buyer ten 
prior to any shi?m2nt being made. 

(10) 
., 

C....1..CiJ-7 5 
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