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METHOD OF KEEPING THE GENER{U:. EI.iECTJ.t!C., HOLLINGSWORTH, AND WESTING­

SUBJ: . HOUSE ElECTRIC. AIB SYSTEMS IN OPERATION WITH ONE REGUlATOR REMOVED 
 

1.. 	 RJRPOSE. The attached instruction will enable maintenance personnel 
to provide continuity of service to the Approach Lighting System in 
case of one regulator failure .. 

2.. 	 :OIS~ION., This Order is distributed to the Airway Facilities 
Division, Branch level a.nd above, and to all Airway Facilities field 
offices. · 

3.. 	 CANCELlATION•. Order CE 6910.; is cancelled. 

4. 	 APPLICATION. 

a.. 	 :APpendix l. conta.in.s instructions applica.bl.e to the General. 
E1ectric Approa~h,Lighting S.ystem Substation, _175 KVA, 2400/4160 
volt, Contract CCA-33958, CAA Specifications 1146 and ll47, 
G. E~ Requisition NUmber 322-73550, aE!-6276. The Hollingsworth 
sul;)station, Model FA•67WA-l612 is similar to the G. E. Substation. 

b. 	 .Appendix .2 contains instructiOJ;lS applicable to the Westinghouse 
Approach Lightilig System Substations, 175 KVA, 2400/4160 volt, 
Contract FA-1772 (l-3153_, FAA Specifications ll46A and ll47A. 

AL_#~
~H. GrASS . 
Chief, Airway Facilities Division 

Distribution: RAF-3; FAF-0 . (Normal) 	 Initiated By: AGL-445 
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' :.- > ~-· :.'·;-~-i 	 '.~·· ;_: 

APP!JD:tt 1. ~- OftiAttON"OF G.!. SUBSTATIOM:, 

1. C)p GD!tw:. ELICTll:C ALS'"SUBS'l"AttON Wl'l'H''OD:' ··-~ 
··<·imcuti'NI.:' ,..· Thb:aethod~of prnicU.nl_ continuity'· o ''ii~~ce irll 

appl' ciible··-to the' Gi"Miil Electd.c l15·'.J.VA Substatiob; C~traa~!;: 
CCA-33958, CAA Speeification8·11t.6' and' 1147; ·G.· E. l.equillllitiOft ·RUI!IIIber 
322•72550, GE~ ..6278~. 	 . . . ~· <· ·i 

~- :';' - ... -. ' ; • ·; .' .• · .•'. 	 .;"l 

wtten'one''ill &aUUt With thia ·;toeeiin;e~ thb t•poraey ath~1 -of 
_,.,,. -operiticm cn;:w··.··et .... ·ill30 -.ta.ate• .-··- , '-~ 
:;. ·..~ ! ·: ' ·.· ~~ . < • 	 • •••• ;, ·_.). ~: --~ 

a. Do not'·-~i>uY'iepab··cm·ttte:defeetive rejutatorr-~Ui!!'·thia 1 

temponry •thM b in c:»pe'&'aticm. De•euraue the _cG~~~~~J~~~~arc~l fHder 
at the temial pole When ·any wm be~a·necuaary~ <<• ~-·;; · r 

b. 	 leMW tbe fuse to the appnprute ~so· wAtt ea,aeitor ~ir u1a 
aaaocuted reaulator ia dbcoxmected. 

1~.. :./~('' 	 . :, ~·.' ; ~:·;·~ ~- i:. ,~. . •.:- ~-:~··:,. .... > ·:·. ··,::,,· ·';··} '!.. 

3.·:·;'SUP1LIES A1Q) @L$~''' !ttae follni&~ ~U:ea:.ad toob are·'nquire..t: 
:,. •• ·', ..· ::·.,,. <: ;: ' • •••. •.·· 

a. 	 Rand teo.b .. .Adjustable ~b, pliera~ illc~rivu. 
• :;;:. ."·'.: -;.. ."•. ,. . • .~. •. f.. : ' .. : ..• .. • .' :. ~ ': •. \ :. ,i .. :· . .; . 	 . ; .• • 

b. 	 Supplies • ·~Hc:·~olts for ft wire,· electrlcal tlpe; 16 so 
~·u~ -win (2 pieQN about 2 feet lema) • 

·:: ..:;.~.: 	 .. ~~·.: :,:,:•··-~ ·.~" .. •. ·~·· ;;.''''•: ­

4.'·~.'t.· .. •' .. . : .· 
(: . I • .~. : . '' t ; .• 1 l, ' ,: ' 

1 
.-.· f ,· , I <. ; ' 

a. 	 Tum Bd.gbtneaa Control switch to "Olr" puiticm. ' · '' :.. 

~··:;;;~r:,,b~. ''tum ltea"t cc>ntrol awi~Ch .to ":OW''· paition. 
,·,;.'·'/ 	 ; . ~~ ·; :··~·=~···~_;•' ,. :.;~ ··... · ....: . : ·.... :-· . 

·· F··'':·c:. ··ne-~lier~~ae :_~he inc-wig c-~rd.al service ~.t the·· ten&hiit':'Pole. 
~ " • 	 . ,• '.;>·. ·,. .:: 

d .... 	 Groun~ ~ua k!a ~itb _illborti~ bara to assure capacitora 	 ere _discharged. 
<~ ~··.. ~. ··. ··... : :~· ·.' ....: .. <·! . . ·. . . . : .. : . . : ;.. ·.. ·."-' :;· ..·;-~· . 

·e~-:. ''Dftt'cmm~ct':tne·~~ie•loOp<·on··the def~ti"'e rilulatot and'.-'SII.IES 
;. ,•.... ·tti':b ··,;fib .• : loep ,:.on j· ieod' ·replatt:Oi'.at thi' Hriej. Ctttouf:art~tn . 

··cou.putamt ~-~»~: · · , :, · · ·. · · · ··- · .. · -..-· , ·. . . -·~ 1'" 

': ··f ~· ··lJiseomaect ·die··aef~e·uve~ · tctgulator by removi-ng the co.Ve£::;~.iii£;:l · c 
,_,,. ·· ~ ·"··: fr«.M 1t:tie 'ltijll 'voltqf! c'~eeticm coaapartant · located''befifni tifli22 

•· ·l~'d':~tt&r-•:.,aet t-D'the t!~i 'eoa.,a~~ ·in<ttni-t'2:'na;;;>::Jd ,_,·;.;:. 
. · ~-~ ::·~t-s:co~ef£ri~ ;:'ttl~ ~:wtre; ;fhillii·':·the ·,tiieoaitng pdwer :husnbig··· (t.I•L·r't:.2 s"t.3) 
,, ; ...~"on·;~~,e~~e'fll~i~~·;;l!'~~~-~Of; ';l~'6:fate ~i.S Wi·re•aa'Jiei.:gaj;,~cti<~'l 

. ,, . l """· , ...~~~~!~~c~f" ~~i~Wi~~ lfl,~D'.~.·ba· 'Ini'truC:ffori ·~·M•nual ::fot '1J#if ·-~2. )it 
..... ..,.~.;'.:'~! .. ,.. • :.:.· (.,·. ~·~·-··v '···· ..., ~.~ ... ·..:·.. Y;f'.· .;··:y,,·,;: ': ;... .. ...~::-.. · ·, ~~·.:.:.:~;.!,: :-.~·rt:.: ~~ttl')'·; 
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g. 	 Re~ve. the lower cover in the top sect,ion of the-: lodld mon,it:o~. 


·;compartment. 8lock open the contacts of th.e Open c·~J:'cuif~r()~ector 

Relay on the defective. regulator. See Figure 5 of GEI .. 64020 · · 


,.. , Instruction Book, relays 6, 10 or 17. " 


h. 	 Reaove glass cover of appropriate relay 30, 34 or 39, and energize 
· .d~al indicating· lights em load monito'l!' door panel i)y block~ng ·. 

appropriate contact. Relays 30, 34 and 39 canbe se~n in. phqtograph 
Figure 6 of Instruction Booklet GEI-64020 for Unit 12. This remove& 
defective regulator alarm. ··' · 

i.~ ·•. 	 :En~rgbe incoming COI'!Dercial service at the· termi~utl pole· ' 
·~ ~--:';,';~.J;"·~· _;:·. 

j. 	 Energize the .ALS System. 

(1) 	 Output Voltages - Regulator voltage supplying the two loops 
:;.;.; :--; "will register high. It will no~lly read .the !llum ()f the· ~.wo 


loops at the appropriate brightness st&p. 

. . 	 .. . . . . 

(2) 	 Output Amperes .. Nomal em the operating regulators. No readi.rag 
will. be obtained from the defective regulat()r. 

(3) 	 Micro Ammeter reading on load ~onitor panel - The readings 
obtained from the operating r4'ula tors will be normaL. _.:t:here 
will be .a high reading from the defective reg¥.llator·, but this 
can be ignored • · 

1. 	 Effect of modification em Monitor S:xs~em .. Wj.th, the _two loops combined, 
the monitor will alarm with the failure of six lamps; i.e. • if the 

, ,_;,;,!·•~f:t()r .~as originally .set to alarm_ w~th. siJc ~-ps. ()l.lt .in ea~h_1oop, 

it will still alarm with six lamps out on the combined loop. 


~· "':'.} .;-: : :·~. "'f_ ' ; ,:, 	 ~; 

The monitor alarm U.miu are thereby>- reduced from a total alarm 

:.z.r;;~q:m~i:~ion of 11 lamp failures on the ind_ividu_al.looparto an alarm 


.. c~d~tion of 6 lamp· failures on the c~ined l~op. This .re_duced 

alarm limit is not consid~red objectionable for shor,t. p'l'::i.ods. 


5. 	 LIK'lo'l'ATIONS. This method was field tested for, two hourl!l-~il ,~r.ightness 


St.~p 4,.and no overheating occur.re(i ~ ·wnue, the, syste~ ~rat~<i- normally 
 
on' Brigb.~I)eu Step 5 for short. pe:r:i~s ~u-r.in_g tq~s. te.st9 p~olq~ged 


\; ,_;p~ri,o<i&t of·. opera~ ion ..-t this .s.tep. should ,be avoid~_.d f.Qr. ff!ar, e»,~ ._,over­
. 	 load~ng ..tqe regulator. While the, .tran~fo~;s _are. rat~d ..:at_,.S,O_~A and 


i~ ha~_,b,~en .,calculated that, tw.o .averag~'·:,toqp$, 1fi,,ll .. draw.. 4,8_J(:W ,on step 

five, 'the number of lights in the loops 'at each site could' (fiffer which 

wiil vary the KW. 
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~penci~-~g ~. 

.m1~mu .. 2= .•.. ,...~~;~~-1:10N·orpsnmams aa•n.'-' 
· ···~· ~ .. ,-p, uS~ ;Ai.S:~ sUU'l'AndN ... ·m o" .. ~TOR 
.. t?~)»r~ .\'~--c·~~n~~t:r.. of,a,ni'i~,--~,:.:~p)'licable

' weat'i~u:n !lectric'Corporation 115 KYA. S~bs.ta~i<m_, ~ontract 
. . 

,,;·;;;p~~t'~l!.t~·=~~~~":!;~~ ~i!~ .~~~~ .aJ~ of 

·'·~·- .. _ ,.,··. 
1 •. ·· 

, -~. . . .~. · 
to 
FA•l772 (1•3153), FAA Specific:aticms 1146A and 1l4.7A. 

~-- ~.;~~~; ,~,. ~P~t:~: ~· ~f~i.. "P~~or.:,;~i~~~ 
this· t.~...ry·· -~:~ ·~,·~-··~--~~~~~- .~-.rg1&4! the, .~rcial 
feecier at the tanab.-al ·'·tt-l• *en d1 Wed: becOiHa neces.S~n:.Y. 

. 	 . .·· ~ . 
' . ': . _.,;. ' : ; ·.•• :..; ::.. '. ·,, .;; .... . :· ' . :: . ..··-.;' . '·: .' '- •. •' ,.. ..:~·· ;' ':.- ~ ...'·c-. ;,; ;:j ,, (;

b. 	 a~ tM, £ue· to the .•proptiate' ·so· Dll capacitor whenever 
its associated ntulatot>· 18 di-a~c,ted. . . · 

·, :'~"~~ ,, .~i'1tJIS; ~- ~~;· ;..•,~e ~~;tow~~- 8:\IPPJi~~ .•d ~~las, a.re. A!fU~red: 
a. Bud toob • Mj•t•l>te wrnch,_ ph:ers<,· ~ereWckiw:.:-~· ·. 

~\:.·~Ntd~;ffr,~4~~~:Mttt;.t~~1. t.pe. l6.·:sn 
. . 

·4. ~{.··.···· ': ~: (:. 

. . .... . l . . . . . 

a: tun: Jri~tiae~• ·.cmitrol __swt:f¢'&_')_':-o__ ·. ·.·.~~-l»."t.:t.i~·-.· .··_.. ·.·. ·,,· .. 
~:t •.'-'! ,;\_:,~ ),, T' J,.l~. · ... ' 

· .; •. ;;., rutltl~tef ·c«m'ttolavttdi, t; ••orr;• peaiticm. 

-~~ .. De·~:rsiz•t.~e ift~._~ftl. ,;:~r.ci~l .eenic~ at. the., t•~iml,l pole • 
• ~: ''! .l •.' :· . '. ·•• . :, ',J ·.· t • '• •.• • ·' .. . • • ' ..... • • • 

~)· . ..-·1: ..{ ··:r--.·· ...:··;' '.: /'' .. ,: .~·;';·.:;.:...~ ··.:1,:·· . .~: ...~..,'~: ·.~.:···.··. ,;.·.' :.. :...····.· ·.. : :·.:· .·.;.·,~····'{

· ; 4~ , .. 9.~~...~- Jn.aa·. ~ars ~i~h ahorU~ag. bars .to .. a'le1a~e capac.i.to.rs. a,re 
 
' ... ''~i.~~~!-~d{ ' . . '···. '-: : " ' '; . . ' . ,. '• ' ' . ' 
 

... ,•. z·< ;.~· · .. ·.~:~'. "l· .. : ...... ··:· ·.. ·:..: ....,:.J<_:: •··•.:·.·~/. :...·: ·.-, .... ,.... i.:; ... :···:·· ·> 	 ;-t ....... ~':·:,'f:;;·,'S 


f. · llisCOMeet the. Clefectiw regulator. by r~~·~h.e bo,lte4:·:))~~~ 
urud··~, --HlGI.WLTAG!", on the regulator tank wall and 
dbeOilM<::tiq·wire· fr• liM 1»1dhing •rbd_ "13". Insulate thia 
.wire if aec:ee.aaty •. 

Per 	 the lo~tion of. the above •ntioned .pa11el, see the Instruction 
Book, Tab U, Pqe 2 .. Panel Marked "DA!fG!R, HIGH VOLTAGE"' on 
extreae ri&ht waH. See Drntn1 AT•SU•l2S, It. 6, Line Buah1ngs 
at top of. drawms~ 
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':g;.....'R~e the· t:dp feature of the. short circuit (SC) P~~tective lelay 
... on the. detectiv.e reg~_lator, by !14'11!1V~n_g, the twc:» W:t.~,e• .~~ar.b.ct.."AC" 

.. :- ;,:'.-::'ti-oxii·lllacket· pin IJ:~~n the:sc .r~1•Y· .·'l'h~- ~cf re.~ef~ wit;es mu,at,t be 
-, ', '..·< -·~ . · 'c;cmnect'ed togethe_r ao that ~he :t~ining· Sc rela~ys' wi,U eont·~~ue~ to 

:.,.. , _;_,· .. :function nom•.dly •..· ,.. 

Remove the trip feature of. the Open Circuit (OC) .Protec;tive .~lay 
-crt' the defecti;.re tegulatot'~ ))y rem~ing the tWo ~ir;es marked "AC" 
from socket pin #3 on the OC relay<·\' The ·two removed wfris aU'It be 
connected together so that the remaining OC relays wUl conti-que to 
function normally. ·. \ · · · 

$.ee 'Drawing AT;.,52;.,1)...514 and photogr~ph in Instruct~on Book, Tab 12, 
.. , ·~-~~ s for location of the s.c and· o¢ relays. . · · . ..· · 

h. 	 R~-C!l'lel:"giz_e the substation fr~ t~~ina~ pole. 
. . . 

i . · 	 Read in&! obtained on syl tea: 

(t) 	 Ou'tput ape .. Nomal em two loops. No reading will be obtained 
from ~hconnected loop. 

(2) 	 Output Voltage - Regulator voltage supplying the two loop$ 
·will register high. ·n wu1 n<.,matiy .tea~ the e'um of the 

two loops at the appr:oPrilite b:Hght~ess. ·~tep. · 

j. 	 Effect of modification on Monitor System .. With the· tw~·1o0})8 
combined, the monitor: will dana with. the failure of six ~amps;. i.e., 
if the monitor was originally· set to ·aiarlit with ·Iii~· lamps out in 
each loop, it wil~ still .alarm with six lamps o~t OJ' the c_ombined
loop. · · · · · .·· · · 

rn~' monitor alarm limits are th.reby reduced from a. t~tal alarm 
condition of 11 lamp failures on the ind:f.vidual .loops to a.n alam 
condition: of 6 lamp faiiutel on·· the combined loop. ' 'rbts reduced 
alarm limit is not cons idered objectionable for short periOds. 

S. 	 ;~ttkftAfiONS~ This •t\lod was field t~s~ed' f()r two hwt~ ~ B-r~ghtness 
St~p 4 and: no overheating oc~urred~ . While the sys~em op~ra~ed normally 
on brightness step 5. for short periods during this· te·sf, prolonged 
periods of operation at this step should be avoided for fear of over• 
t:C~a~Ing' the reg\Ha't~r. · . .. . . 

~ . --'~ ~~ 	 ' 

:·.' .. 

~\ .· 

.'~. ·. ,• ' ·····. '.:: 
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