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INTRODUCTION 

This Criteria Conformance Verification package is submitted for 
review and compliance assessment in accordance with Rev. 1.1 of 
the SCRTD Metro Rail Project Safety Certification Plan dated June 
1988. The purpose of this package is to document the incorpora­
tion of safety-related design criteria into the contract drawings 
and specifications. This activity is part of a multi-phased 
program to provide a traceable history of the Metro Rail Project 
Safety Program. 

During design progression, MRTC Safety, Assurance & Security 
personnel, in conjunction with Rolf Jensen & Associates and the 
Metro Rail Project Fire/Life Safety Committee, have reviewed 
design documents at the 60%, 85%, 100%, and Legal/Technical 
levels. The 100% design review for this document was held in May 
and June 1985. At each review level design review checklists were 
utilized and appropriate design review comments generated. 
Subsequent reviews were initiated by determining the resolution 
status of comments. Unresolved comments were repeated at each 
review level until resolution was achieved and verified. 

Design review checklists for the Fire/Life Safety, System Safety, 
Security and System Assurance design criteria were updated in 
December 1986 to reflect the significant revisions made through 
the Change Request process. A vertical bar in the Req. I. D. 
column of the checklist was used to indicate only those changes 
which impacted design. For clarity, editorial revisions and 
clarifications of intent were not indicated on the checklist; 
however, all revisions were indicated in the text of the design 
criteria and pertinent Change Requests. 

The scope of this contract encompasses manufacturing, testing, and 
delivering of the contact rail, support insulators, and associated 
hardware, including side approach sections, end approach sections, 
anchor assemblies, expansion joint assemblies, and splice joint 
assemblies. This contract excludes handling and storage after 
delivery. 

The comments included in this package represent the result of the 
reviews performed at the 100%. The checklists included are the 
updated checklists applied at the 100% review. Checklist refer­
ences to specific drawing numbers or specific sections are based 
on the conformed contract documents. Only the Quality Assurance 
checklist is included in this document as it is the only portion 
directly applicable to this contract. Design group responses to 
the comments are included in most cases, as well as resolution 
verification by MRTC Safety, Assurance, and Security personnel. 
Supporting correspondence has been included where deemed appro­
priate . 

07/06/89 
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This verification package, once audited and confirmed by the 
SCRTD, will become the primary documentation to allow the SCRTD to 
issue a Criteria Conformance Certification Certificate. Once 
issued, the Certificate will be appended to this document . 

07/06/89 2 16111 
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Li[?~ Metro Rail Transit Consultants 
~~ DMJM/PBQD/KE/HWA 

Safety Certification Program 

DESIGN REVIEW CONTRACT NUMBER A612 Contract Rail 

REVIEWING DISCIPLINE __ M_R_TC_Sa_fe_tY_, _Ass_ur_an_ce_&_Sec_ur_i_tY _____ _ 

EXCEPTIONS NOTED: None 

This verifies that the specifications and drawings of the above DESIGN REVIEW PACKAGE comply with 

the applicable SCRTD DESIGN CRITERIA for safety, fire/life safety, security and system assurance. 

Signature J .1} · B ~ Date 7 f ti$ 1 
Manager - MRTC Safety, Assurance & Security 

Signature ~ Qf--oate :-fz,/~~, 
Manager - MRTC System Division // 
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CERTIFIABLE ELEMENT: CONTACT RAIL 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: R. HARVEY 

DISCIPLINE: 
QUALITY ASSURANCE 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. l e SECTION 5.4 

REO. 1.0. 

5.4.1.B 

5.4.2 

REQUIREMENT 

QUALITY ASSURANCE PROGRAM PLAN -
CONTRACTORS 

Manufacturers of the following system 
elements shall be required by contract to 
establish and maintain a QA Program and 
Plan: 

1. Facilities 
2. Vehicle 
3. Train Control 
4. Fare Collection 
5. Communications 
6. Escalators 
7. Elevators 
8. Auxiliary Vehicles 

These plans shall be prepared using the 
SCRTD system Assurance Program Plan and 
the SCRTD QA Manual as a guide for style, 
content, and format. 

WARRANTIES 

A. Warranty provisions shall be included 
in all contracts, both civil and 

I system. , 

The following additional time warran­
ties shall be included in the vehicle 
contract: 

1. Carbody - 5 years 

2. Truck-Structural Elements -
5 years 

11/18/88 - Rev. 1 
SDE13403 A612 

DATE: 
11/17 /88 

CONTRACT No.:_A6_1_2 ____ _ 

REVIEW LEVEL: 100% ------- --

YES NO 

X 

X 

COMMENT 

A detailed Quality 
Assurance Program is 
not required by the 
Design Criteria and 
Standards for the 
Contact Rail Pro­
curement Contract. 
However, due to the 
nature of this 
Contract, certain 
basic, minimum Q.A. 
requirements have 
been imposed. 

See TP Section 5, 
Article 5.3 

See General Conditions 
Article 19, and Spec. 
Conditions Article 4 

PAGE ......l._ OF __ ....,,,s 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO 1RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: CONTACT RAIL 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: R. S:ARVEY 

DISCIPLINE: 
QUALITY ASSURANCE 

REVIEW R EFERE NC E: _M_ET_R_O_RA_IL_F_R_o_JE_C_T_S_Y_ST_E_M_D_E_S_I_G_N __ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.4 

REQ. 1.0. REQUIREMENT 

3. Traction Motors, except brushes -
S years 

4. Gear reducers for propulsion 
subsystem - 5 years. 

5.4.3 QUALITY PROGRAM CONTENT 

A. Receiving Inspection 

Contractors shall provide for the 
inspection of all incoming material. 
Statistical sampling is acceptable. 

All material certifications and test 
reports used as the basis for accep­
tance by the contractors shall be 
maintained as quality records. 

B. Statistical Sampling Flans 

Statistical sampling used in inspec­
tion shall be fully documented and 
based on generally recognized 
statistical practices, such as 
MIL-STD-105 or MIL-STD-414. 

C. Changes to Drawings and Specifications 

Contractors shall ensure that all 
inspection and acceptance test are 
based on the latest revision or 
changes to drawings and specifica­
tions • 

12/15/86 - Rev. 1 
SDEi3403 A612 

DATE: 
11/17/88 

CONTRACT No.:_A6_1_2 ___ - -

REVIE W LEVEL: lOOt --------

YES NO 

X 

X 

COMMENT 

See TF Section 5, 
1 5.2.A 

N/A See Qualification 
Testing, TF, Section 4 
Article 4.6 

See TF Section 6, 
Article 6.2 

PAGE 2-_ OF ___ 5 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: CONTACT RAIL 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: R. HARVEY 

DISCIPLINE: 
QUALITY ASSURANCE 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.4 

REQ. I.D. REQUIREMENT 

An acceptable configuration management 
and control system shall be establishec 
and maintained. 

The responsibility for control of 
changes shall extend to suppliers. 

D. Identification of Inspection Status 

DATE: 
11/17/88 

CONTRACT No.:_A_6_1_2 ___ _ _ 

REVIEW LEVEL; _rn_o_i _ ____ _ 

YES NO COMMENT 

Contractors shall maintain a system X See TP Section 5, 
,r 5.2.c for identifying the progressive inspec­

tion status of components or materials 
as to their acceptance, rejection or 
non-inspection. 

E. Shipp ing Inspection 

Contractors shall provide for the 
proper inspection of products to 
ensure completion of manufacturing and 
conformance to contract requirements 
prior to shipment. 

F. Quality Assurance Organization 

12/15/86 - Rev. 1 
SDE13403 A612 

The organization of each contractor's 
QA Program shall be well defined. 

QA personnel shall have sufficient, 
well-defined responsibilities and 
organizational freedom which encourage 
the identification and evaluation of 
quality problems • 

X 

X 

X 

See General Con­
ditions, Article 20 

See TP Section 5, 
Article 5.2 

TBD upon review of 
Contractors Submittal 

3 5 
PAGE-- OF __ _ 
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p SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: CONTACT RAIL 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: R. HARVEY 

DISCIPLINE: 
QUALITY ASSURANCE 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.4 

REQ. I.D. REQUIREMENT 

Contractors shall have a QA Program 
that can verify compliance with 
contract requirements. 

G. Qualification of Personnel 

Contractor personnel performing 
inspections, test or special processes 
shall be qualified for such work based 
on prior experience and training. 

Records of personnel qualifications shall 
be maintained and available for review. 

H. In-Process Inspection 

The contractor shall ensure that all 
machining, wiring, batching, shaping, 
and all basic production operations, 
together with all processing and fab­
ricating, shall be accomplished 
under controlled conditions. 

I. Handling, Storage and Delivery 

DATE: 
11/17/88 

CONTRACT No.: A612 -----~~--
REVIEW LEVEL: lOO% ------~--
YES NO 

X 

X 

X 

COMMENT 

See TP Section 5, 
Article 5.3 

TED upon review of 
Contractors Submittal 

TED upon review of 
Contractors Submittal 

See TP Section 5, 
i 5.2.C 

Contractors shall provide adequate X TED upon review of 
Contractors Submittal 

12/15/86 - Rev. 1 
SDE13403 A612 

work and inspection instructions for 
handling, storing, preserving, packing, 
marking, and shipping to protect the 
quality of products and to prevent 
damage, loss, deterioration, or sub­
stitution thereof • 

4 5 
PAGE -- OF __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: CONTACT RAIL 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

DATE: 
11/17/88 

REVIEWER: R. HARVEY 

DISCIPLINE: 
QUALITY ASSURANCE 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.4 

CONTRACT No.: A612 ----- ---
REVIEW LEVEL: _lo_o_, __ - _ _ _ 

REQ. I.D. REQUIREMENT YES NO 

J. Corrective Action 

Contractors shall establish, maintain, X 
and document procedures to ensure that 
conditions adverse to quality are 
promptly identified and corrected. 

K. Nonconforming Material 

Contractors shall establish and 
maintain an effective system for 
controlling nonconforming material 
including procedures for identifica­
tion, segregation, and disposition. 

A Material Review Board consisting of 
appropriate SCRTD, contractor, QA and 
design personal shall be established • 

X 

12/15/86 - Rev. 1 
SDE13403 A612 

COMMENT 

TBD upon review of 
contractors submittal 

TBD upon review of 
Contractor Submittal 

PAGE_5_ OF _ _ _ 5 
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• • [fl?~ METRO RAIL TRANSIT CONSULTANTS 
~~ DMJM/PBQD/KE/HWA 

DESIGN REVIEW COMMENTS 

REVIEWER Nt kN.06At": FILE NO. _v,I '"S-t? A 6,10 
oe,.,.r 1 1_ 
F!AfAk % SUBMITTAL FOR .... A .... b_t_"Z.._ ..... ,_e .... 11 ..... t.._.1+.._~ ..... z:__&,_·• . ..,, .... J ____ s.,_,,_6_C..._S•_ ........ _ 
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SPEC. SECTION 
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COMMENTS 
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(w~ METRO RAIL TRANSIT CONSULT ANTS 
~r40 DMJM/PBQD/KE/HWA 

DESIGN REVIEW COMMENTS 
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00. REVIffiER DA.TE DRAWING 00. 

1. 8. Hansson 01/25/85 P-147 
(RID) 

2. B. Hansson 01/25/85 P-146 
(RID) P-147 

3. 8. Hansson 01/25/85 P-150 
(RID) 

4. 8. Hansson 01/25/85 P-150 
(RID) P-151 

5. T.W. Cook 02/05/85 P-150 
P-155 

6. 8. Hansson 01/25/85 P-151 
(RID) 

7. 8. Hansson 01/25/85 P-151 
(RID) 

8. Fire/Life 01/22/85 P-151 
Safety 
cann. 
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srn'ID METIO RAIL 

A6 l 2 - CXNl'ACT RAIL - DRAWINGS 

PRE-FINAL RE.VII~ 

ClM1ENI' 

End approach assembly is not 
sha,,m as described in 3.12. 

Make the expansion joint design 
the ScllOO for Type I and II 
contact rails, (h.o vs. one gap). 

Rail clips must allow for 
expansion and contraction of 
the contact rail. 

Shims Wlder base for adjusting 
height should be part of this 
contract or in installation 
contract. 

'!here are h.o clips for contract 
rail attacment to insulator 
shown on P-150 to Type I insulator 
and not any refenmce to rail 
fastening device to Type II 
insulator. Please clarify why 
it's not needed. 

Why not ~hole ITOWlting as for 
Type I support insulator. 

Hold-down rail clips will be 
required if used with Type II 
contact rail. 

Section 11B" dwg. does not depict 
Type of rail as is shown an 
dwg. P-150. 
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NO. -
1 

2 

J 

• 

Rl!Vlt::WER 

8. Hansson 
(RTD) 

E. Leard 

W • .J. Armento 

W • .J. Armento 

DATE 

01/25/85 

01/23/85 

01/25/85 

Ol/]5/t!5 

PAAAGkAl'II 

N/A 

N/A 

6.2 

N/A 

• 
SCH'rD HE'rRO kAl L 

A6!:.! - CUNTACT NAIL - s1•.1::c1t· ICA'l'lONS 

PACt: 

lTH-1 
IT8-) 

l 1'll-2 

PHB-FINAL D~SlGN UBVJEW 

( 'I lMM I :1-i'l' 

Thf.!~l! two p,U:Jta: nuinbcrs are l't.!!Jl!..atct..l in 
two sections: l11v1tatiori tu Bili u11J 

Contract t'or111~ 

Ht:dUCt:! cost of f.iut of llid Ducurnunl~ fco111 
$100.00 to S2~.ou (ur lt:BH) S!OO.OU i~ 
too 111uch fc,r thi~ pkyl I 

• 

ld·:!.il'•lN:il : 
·----

,._4'11..E& • C::Oi.T UJILL ~IE! 
2aouc.~t> 

ITB-6 S~cond lint: rcfen, to "the t:!lJUl{Jllll.:!llt 
tht l>1dd~r will ~upply . 

"Gita~, Wll-L. C.~~U•• TO 
•'~1i,.c." ~ 10 \"TEM'1 

l 1'U- l 5 

'l'ilufc i~ 111, t:tJujp1111!lll to Le 1,1uvt...h.:d iu 
thi~ contruct. 111cru brc prudui..:t~ u& 

itf.!m~ oh l'l'U-l<J; reference ili madt: tu 
"each bid item". ft therefore dJ,1,c,JI"~ 
i:ippropJ·icttu U1at "the equip11u . ..:11l" Lt:! 
chan<jt:d to rea<J "t:ach bid i tcu1". 

Tht! 1'cchuicul Pruvhdons do not i..:u11l..ii11 
any meusurement ut· 1-'aymcnt <.:lau~t~s, SCJ 

th1:: u<Jequacy 01· accurilc)' of the UJd 1-'uru, 
listing cc.111not Le u~ccrtaillt!d. 

It u{IJ;Jt:...an,, howt:vt:r, tt1..tl" llt:lrlti ·i Ll11uu<Jl1 
8 would havt: Lo Le ~lauwn &>epc.1r...atu!y !ur 
eact, of the two tn,cs of rui I::. u i 111:I.! 
the mutt:rials futmin(J the retiJJt:ctivc 
...asst:1nblieo .. re difl't:nmt for ~acl1 lYJ'"· 

o,~~c;,12.££ . P,.,.'/ He U"'{ ·~ 
O,l (a. f>. ,i..\.JO MC:,._ ~v(U?' 
~.µ"( I~ tu lotO "'OIU-4 

bl '?li,.'-1Z"-•· Ot .. H-'I OU~ 
T"IP~ oµ 12,fl,.IL WILL 8ti 
lblD, IT~h\~ ~ To 6 
,:t .-.ov L--p 11';~ f" I L-1....~ r.> 
~p. q .. u:. ..... w.. '-1 POil.. 'T ~ ~ T 
"t' ~ 'P~ 0 p. tz_,i,..\ L._ 



NO. 

6. 

7. 

8. 

9. 

10. 

u. 

12. 

u. 

14. 

15. 

At.11 

• 
REVIEWER 

R. Frias 
CPBCD) 

P.T. 84kas 

w. Robertson 
(POCD) 

P.T. Bakas 

R. Lonto.k 
(POCD) 

R. Frias 
(POCD) 

R. Frias 
(POCD) 

W. Robertson 
CPOCD) 

W. Robertson 
CPOCD) 

W.J. Armento 

W. J .Armt:nto 

DATE 

01/25/85 

01/29/85 

01/25/85 

01/29/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

PARAGRAPH 

N/A 

N/A 

N/A 

N/A 

N/A 

3.C.2 

2.1 

N/A 

N/A 

7.0 

LO 

l'AGE 

ITli-15 

JT0-15 

l'J'U-15 

IT0-16 

ITH-H, 

1..IP 
ITB-~ 

SP-1 

SP-1 

SI•-1 

SP-] 

GP-1 

• 
COMMENT 

Add construction uccount numl,c:rs tu 
bii:1 · fot·ru. 

TylX) "S0urlwr11" -- Sout l1cn1 

Add Bid item tor tii,lc approud, ,1~:.;c111l .. dy 
which is spt:cif iud in (idralJraf,li ) • i•l ull 

pa1Je J-H. 

Add i tel11 1 J tor li.l de <.1ppt·uach u!:>:Ju111ltl y 
per dr<1wi111J 1'-14tJ bhccl no.~. 

Ch,.u1yt: to tedd after lid::; an "i11:;;1,c\..·Lion 
~nd" yuality assurance ••• 

• 
COMM~IJ"'{ l..lOT C.\-EP.f 
A(Z.11:. CO-.l'":t""T11.~TIOIJ 
ii..,:.cou1J1 wos. "-".,,~~"-E" 

w, ~\... n.e..'tll'S 'E 

· SA.. Mi:. A.~ . .J0-1 

SA,.M ~ I,,,.':, tJ0·1 

Add dfter ~ctu;idule "i11clucti11g faLl"ic:utio11 
::;equt:nce whcu applicuLlu." 

l'dgt.: 11u1nbers ,u:u ir,cocrt:lct iu L<.1Llc.: 
of cuntent::;. 

Chanyu st:cond !J,·HJc SP-] to Sl'-2. 

Couli:t you be moct: ::;p~cific a::; tL, l,oirit 
of delivery. Will it be a rail yurd ::;u 

th<1t railroad dcliVc!ry R1i1Jlit be pm;::;iblc 
or w1ll it bt: c:111 op1:11 uite art.:u 
ame11<.1t.J.e to truck u1.:Uve.ry? 

f'ir::;L paragraph refers to "t:4uifJl11t::1,t" 
two times i&nd ~t:cond 1Jdrc11Jru}-lh Ct., t l l ,·::; 

to "equipment" 011cc. Should d1anyc 
"equipment" to read "product" • • 

~<. t2.a..e. w 1 ~\.... 12.e.,H~G. rv 
UJDlC.A.1'i:. TUP."T t>lii.L-\¥£fl.1 
a.:.oc.."""'1'10U l5 J..M.EtJ/1,,,.~l-E' 
"{ o ,g...vc.~ o ~l-\'1/Ell."t 

~ "'u. Ee:-. w .u .... L. c H~W &E 
,, •' ,o fROO\.:lLT 



NO. .........-

16. 

17. 

18. 

19. 

20. 

21. 

22. 

2l. 

• 
REVI£WER 

W.J. Armento 

R. Frias 
(l'OCD) 

R. Frias 
CPDCD) 

W.J. AllJlento 

a. Fricaa. 
CPOCD) 

W.J. Armento 

W.J. AllJlento 

W.J. Armento 

A.(.,\7 -

DATE 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

OJ/25/85 

PAkAGkAl'II 

3.0 

8.1 

10.1 

18.) 

22.l 

22.l 

22.2, 
:a. J, 
22. 4 

2).0 

PAG~ 

Gl'-1 

GP-] 

LiP-4 

GP-13 

LiP-15 

CP-15 

GP-16, 
GP-17 

GP-17 

• 
l-'or dCro11y111::., dLbt"1..1vic.atio11::. ,md 
dc:l"i11itionli1 rt!fctcll~I! i~ mucfo tu 

A1J};11:J11dix A. Hut tld~ coutr.tct buuk 
doe:s nut contain Appendix A. 

Wil I Dii:.trict fun1ii:.h i:tll kb;k uui Iden, 

ki~k Intiurancc"/ 

Should l:!lse-wherc in the cont.i-,u.:t Le 

chan9od to "in sve:c:ial Couditic.,u~" 
i:.ince G-P•:;; take 1irecedence over .all 
but specidl conditio11::.. 

Secoud parcagrupll, :;.eGond lint re fer~ 
to "partially co1111,l~tod ini:.tc.allc.atium," 
this has the counotation of tiquip111cnl 
installation which iti not in thii:. 
contract, nor ii;; .:rny in~tallation ,,t 
any twrt involvet.l. ShoulcJ de:letc 
phra:;.t. 

De:ti11ition of et1uipmtint shuuld l>u 
consitiLent in Loth constructiun 
and procutcment contracts. ln 
construction contrdcts th~ defi11it1011 
for material:;. includus equipme11t, in 
thiti 1.:lau:~e tl11: t;quil'ment dtH 111itiu11 
incluJc:;. IRdtt:rial&. 

"All equiJ:>111cnl" :;.huuld be ch,m<JccJ tu 
read "all l>id item:;." or "products". 

TlitHit:! three };1dragr..tphs mak~ repealed 
reftirt:!nCe to "equipment" and tht: utic 
of Uaiti te:rm ia uyain questiuncu. 

t'irfit sentence rtaUti: 'fhe Dii:.tric.:t 
muy 1,rovidc e:quipment for i11:;.tul le.at lu11 

or other ui:.e l>y thlj Contrc1ctor i 11 

1.:1..1rryin9 out hita scope: of work umh:1· 
this Contract. 

• 
-------------

Wt l-L A. t> 0 ,.f'P,"" 

~U~ ';, ,._~ • H-Owi=-\It.IL 
1 u',IJ.....,t..v l.:;~.c:1F1<.li-"1'10U 
-..~Jl-0 c..tlllfffl.. W~EIJ IT I', 
~\\.~\'ti..• 

u.J l \ C..cHJC:., \ 0 ~ (l. -

s~ ~ MI (,..~fl e·a:. ~ETTf a. 
lJO 1 a..16 (.ECil'>~1 •0 Clt"'-'lrf" 

\JO . 't>O€';,, t.)O"T l-\\J ~ 1" 
1'0 ~~A'III!. 10· \ F Tl\E ll..t' 
\';) ..io tJ"- I 1t\ ~(1. ~ t '? 

"tJO"\"°ltJCr 'to ~1 ~L--

~O U6r,J!i,.~O lJ ,,- \.\..._', ~ 

~IE. C.CaJ~IC.TIEr ~l· l.JO 
c.."'-~tJ6-E; 

Wt~'- L<>t-'S\OE(l.. ~ eLl6Ut" 
\,: ~°'tJ 1.UOA ~ ,. "!. tT I S 
tJO c..~-.vtr-e- ~T lHtc:, Tl~f" 

,-" ~',e ti.- 11.. E <;.. E' µf'.' fl .o,. L._ 

'fll-O"tS•0'-1 S . ~J:'.. u":»~ "THf'..., 
,...0 (l. 0 ,- ~E(l Coµ"(fl~Cl'(, 
\"( ""ll"l'J ._,OT\\l.,<i- To ijA~ 
T"~E 11./ 



• 
NO. RE:Vll:WEH 

23. (cont.) 

24. 

2S. 

26. 

27. 

/..(,.,1, 

W.J. ACD1ento 

w.J. Armento 

R. Frias 
(POCO) 

L. Boyden 
(fiTO) 

DATE PARAGHAPII 

01/25/85 24.3 

01/25/85 24.3 

01/25/85 24.J 

01/10/ij5 25.1 

GP-18 

Gll-18 

GP-18 

• 
C'UMMl•:N"r 

Wh"'t ki nct <,t c4ui1imt:11l wuuld H'l'O L,c 
PlC.JViding for r,coduction of CuntJct H"'il't 

Coutact Hid l cout1.acl .i::; foe lH'Ul . .'lll e111urit 
of rail seyments and dl)e:; 11ut iuvul vc 
inblollation. 

'l'ht: uutire Scctio11 J.O with it::; 
subp,u-aycaphti A, U e. C dotlS nut 
apper,r tu bt! v,d i iJ. 

Packiuq - ruquin:::. u, .. t "all ;;;hip111cnt::; 
shdll Lt: packdyutl ~~d J~ckud •.•• Lu 
insuce the i1,t:eyr·i Ly of t:(JUip1111 . .:11t ..•• " 
a) ls it reulititic to packJIJe a11J 

p .. u.:k tht: )~• lontJ contuct , .. 1lti 
b) Thia drt u.:lu may Lu true f<1r 

~clu,itive t=qui1i111cnt but uul .tuc 
Lht! products i11volvcd. 

The last strntence ccfcrs to "packa(Ji11y 
requirements co11tdillt!d in the 'l't!Chnic<1l 
l'covi:sion:,. --" . Uut there aru 110 :such 
requirements given ii, the Technical 
Provi::.ions. l::; thi~ evidence that 
none ... re ueeded '/ 

Suggc::.t shipmt!uts be vackuyed ,rnd V<lCkcd 
in accordanct! with manufdctuccr'::; 
:,.tandards or if the manufactucer doc::. nut 
specify any standards, then equi1JmE.!nt 
should be packt:d and packaged in 
ttccocdancc with best collllllecci..al ~; l<.111ducd::;. 

• 

,"T µ.6&J-t1ot.1<, C.P, .. o,(~Q..e,,..L­
~ecPu t'fl...li.He,.,T~ 11)~,.,..H:IIEIZ.. 
-h\.-.T M ... '( 8E· UO CtlU~ 

eo MMlf.'2.C.111•, ">lP. Ub ... Q~ ~ 
.... 1-L T tU,'T ,~ IZ ef U \IIP D 

ut-h .. E s5, TP·~ C.ALL fo~ 
MCI~.;- . "e. c...._u vse "'~ 
~Tfh.n>~llD S lF l\~Wliltf5 
P.,v T MvvT Be ... 5 GOOJ) 
~12 ~6.: 'T Tf ~ TdAN '0Hr.tfllCIAl 

Tit lt: :,.hould uot be deemed tu have p~l:i::.tid ""T"l TLt:' ~~,, wlleUPAl'fMirwr 
to tho district until the: 1nateriJ l::;, ,J\;\ ~ I? li~OE . ._IW~\...t> un PA-.] 
s~rvices and workn1cui:;;hip have been vtJ'J ~ Foll ""~j Tl-\•'-'•· n1s1n1cr 
verified to mea:t the quality and ti<ltcty \\' 1>of">VT W"Uf 'Tl"TI...'" u. 
stauJc1rds of tbe di:strict. 



NO. 

29, 

ll. 

32. 

33. 

34. 

35. 

"(,. I') 

• 
REVH.'WER 

W.J. Armento 

H, Jngr<lfll 

E.V. M.artinez 
(PDCO) 

E.V. Hc1rtint!Z 
(PDCO) 

J.S. McKinley 
(PDCO) 

J.S. McKinley 
(POCD) 

J,S. McKinley 
(PDCO) 

R. Pric16 
(POC'O) 

DATE 

01/25/85 

01/28/85 

01/25/85 

01/25/85 

01/25/85 

Ol/25/85 

01/25/85 

01/25/85 

PAkAGAAPII 

32 .1 

35.6 

36.10 

]6.12 

]7.1 

)7. 2 

48.0 
thru 
lil. 2 

See 
Commt!nt 

GP-20 

CP-::!3 

GP-2U 

Gl'-30 

GP-:.U 

GP-31 

GP-36 
thru 
GP-&2 

GP-J6 
thru 
GP-59 

• 
COMMl.':NT 

'rt!chnicc.11 lJata - thh, c.:11t in~ ticct !u11 
does not tit:!CIII applical>lu to the 
1Jroduct!:i i11volved and how they c.1ri: 

deli ve.red. t::s1,cc ic.11 l y i 11<.&lJ{J.rOl-'r iu LL! 

is subpc.1rc.11;1rcai,h A culling for ''.wy 
mc.111uals or irat;lructional 111aturial:. 
pre!-'art!d tor intit<.111,ition, 01Jt,t,1l1u11, 
mainteuanct! or t1c.1i11i11g purl-'osci;." 

'l'hu 1·utu1c11ced 1-1.tr·~,J.r<.11,la '..11 .1 llaull•Jh 
31.t., c.1i,pec.11·ti ta, t,.., in cr,·or. L'Uidd,:L:'l'. 

Add the followinv on;1 ... 11i:1:c.ttiou t.u 

the li~t: 

Wolul!II Construct iu11 uwner·ti <.&lid 
Executiveti, USA 

P.O. Box 914b4 
Lony lieoch, C..ilit1.,r11ia 9080~ 

Omit tht= work "cc.t11itali:t.c" on thu 
secnnd line, c.1ftcr "~qual". 

Quustion why this 1e4uu·.m1unt iB 
nec1;,~sa.ry on a fixed pric:u 1.:011tr<.1c:t 
with i11spectio11 and qualit.y 
requiru111u11ts. 

Hufcrt!nCt! to 33.l should refer 
to 37.l. 

Sugytst deletion of Section~ 4U.O 
throu.Jh 81. 2 clS this i~ a "mc1tur .ial 
turni!:ih" contract i11vol~in1;1 110 

on-tiite iu~t..all,1tio11. 

Delt!lt! the clauses, i.t!., 55, ~7, 5H, 
6), 6.2, 63, f.4, "/0, 71, 7.2, "/j, 74, 
75, 7b, 77, 78, 79, 80, aud Ul, wla.ich 
cspply to construction contracts .i11d 
not tu procun~munt/fabr ic"tion 
contrc.tcls. 

• 
Hl'.~l'llN~.a~ 

------ ----

NI._'( LJ"1 ~~ ~P9"-l'-•At~ 
f)1J"f -r~E-<.E ·•n, G~v.11,-l­
f'fZ-(> t'"'' ou-. - - \~ tJ ~. 
'DO~...- ... p~~'\ ~ \.\HJ 

J:,,..G,.fZ~E- W\LL 

£-.Qfl.C\c C"T 6 D 

w \1-l- C::.."EC....~ ~ T" 
o,~-rn.,,c::.. T 

1,..(,,-.Q...fr fi. WILL OH lf 

"TtHC:> 1l.-~(i Vlfl-i: MEL>f ,c_, 
ltt:IU6- ~»l"-¥0 "'t"O 
~L \ Ml LIA"T Er° ~l!)C.,'(" ()~ 

~ Pf'(l-011 ""'- «, 

'- <..-curt.. , "\: s ~uLD "10{ P.a e 
I 1J -r H- l ':> ~ LJ-c.llk ..- ~ o o le. 
w, ._, \- 1-}C.. n e t--t-0'\16"0 

,.. C.IZ e.t:. V ,.._ · UJ l L. L 

oe=-Le:-1 E' 



NO. 

36. 

37. 

J8. 

J9. 

40. 

41. 

42. 

43. 

• 
L. Boyden 

(RTO) . 

H. lngr4'1l 

L. Boyden 
(kTD) 

E.V. Hiact.inez 
(POCO) 

W.J. Armer.to 

W.J. Acmento 

W.J. Armento 

W.J. Acmento 

Alo\L. 

DATE 

01/10/85 

01/28/85 

01/10/85 

01/25/85 

01/25/85 

01/25/~5 

01/25/85 

01/25/85 

PANACRAPH 

47.4 

55.0 

59.2 

67.l 

44.l 

44.2 

44.2 

58.l 

PACI:: 

Cl,-1-36 

CP-Jb 

Gl'-)U 

CP-4;! 

GP-J) 

GP-33 

GP-JJ 

GP-J"J 

• 
COMMEN'f 

CAL/USHA n.:cocdkct;pu19 ct!qui rt.:lllt<llt::; 

::;hould bt! cc focet:d to i11 thi1> puct.t•Jt c11,h. 
Pecsunnel dnd b,na::l inc tncdic.d c11::cuid~ 
ace ccquiced t.o be kept in ::;u111c casc::; 
foe long vociod~ of time. 

'l'hit"d l iuc - tht! kct e1:c11eed Ccuc1·._.1 
Provi::;iou::; are wrong should bt 
(56.U through lll.O) iu lieu ut 
(48,0 through 74,0). 

Thi::; parttycapli ::;huu ltl ._. l :;;u c1:::411i, c ~umu 
evidtrnct! indicdliny ut lca:a;t mi11iu1 • .d 
Cdp<1city 011 the pa1·t of the cunlct.tctu1· 
to hold tht! dit,trict h<trmlu::;::; u~ 

evidcncl.!d by ::;omc i11::;trument uf Lc~uJ.iwJ, 
in::;ucance oc i.l c0nti11ye11cy tuuJ. 

Add the word "alJit:" to the fic::;t ::;culit:llcc, 

The headiuq i::; "l<olJiuy Stock (incJudc::; 
Tcain Cont.col, Con11nu11icat ion:;; .aull 
'l'caction Powcc ELJUipment" and the tir::;L 
p..ar,HJraph say::; "thi::; }J.rocuctrnltmt:" wl1icl1 
.i::; a:.;.t.U1.11t:d to rcttn- to h~a.diuy. 1.Jclct.t: 
44. l or pe.rliaps .rit: uSt! head iny. 

kcfc.r::; to pari.l•Jraph 4). l IJut then; 1::; 

110 4).1 iu the::;e !i{Jecif.icatiu11t.. 

Jjottom par,uJcc1ph ccfc1·::; to "cement". 
Whe.r<! d0ua cemcut c .. me into lldi:. 
coutcact? 

'l'hi::; ~cction 1,c:t·t..ii11::; to a cu11::;tC'uctiL11 
contruct affc'-!li:ll by aitt! cowtiliu11::; 
aud c~.rtdinly not dfJVlicalJle to Lhe 
pcoduclion of Coratrdct Rail. ucJelc. 

• 

I i \~ ':>Cl'-\.~ W\-\. P.., 
c:"tJ p-v11tJCr ,~"'T T~~ 
A,.c -rt.1._L c.~(l T\f="l'-11, .. Tf'" 

~H-eil&.- D H ,._ ~ , {" L\-4JJ41. . 

V~E'O 4-4- f A.tJD 44-"L 
u.J l>-E" ~IU-l-'7 

":)t\OVl...'O P,li 44· 1 
WU..\.. Q.~v1c,E 

, 'T "'-'"'-' f'~Cl T ()f' <;TM,.IOMlll 

c.~~v-.v . ~1:~1rµr ''-~ 
~ U b-6' fl.. U.IC-1 ... VO&' I) 



NO. 

44. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

SJ. 

• 
REVIEWER 

W.J. Armento 

W.J. Armento 

W.J. Anneuto 

W.J. Armento 

W.J. Armento 

W.J. Armento 

W.J. Anaento 

W.J. Armento 

W.J. Annt!nto 

k. Frias 
f POCD) 

OATE 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

01/25/85 

Ol/;t5/85 

01/25/05 

01/25/85 

PARAGkAl'll 

58 . .! 

61.0 
61.6 

62.0 to 
. 65.2 

71.0 

72.0 

73. l 

74.0 

76.0 

79.0 
thru 
Ul. 2 

2.2.l 

PACE 

GP-JB 

Gl>-39 

GP-40 

GP-41 
GP-42 

GP-59 

GJ.>-59 

CP-60 

GP-60 

t;P-60 

GP-7'J 
Lhru 
GP-Bl. 2 

2-1 

• 
COMMEN'r 

This section liktwltie ~ertdin~ Lu 
d cu'ustruction cuulcact dlld shou id 
be duh:t~d. 

Protection of uxif>Ling veqetdliu11, 
structures, etc. Thi.!:! entire ~ectio11 
should be dcluted. A cou:-.;tructiu11 
cout ract tipecs, not for jJrocu1u111c11L. 

1~u ctpplicdbiiity ot tht!Uc f>~ctionti 
to thu contract rail 1>Cocure111c11t 
:,,;hould ue re-c.xa111ineu. 

Coopuration, dl..:Cctiti aui:.t c01M1u11ity 
reltttions. 'l'hu applicahilit.y c,t "/J.l 
thru "/1.4 i::i quct;;ti1J11cu. 

How does thiti sect iun purtai11 tu /,ul l"! 

Is thif> section pcrtinent'I 

Thif> f>tction Ct!Ctuiuly is not vuliu. 

It; thi.!:i ~ectio11 v<.11 id"t 

Sliou 1..J rc-~Xallli uc the val ldi Ly of ltlctic 
vrovjtiions which are true for a :-.;ite 
work con:;£truct iun contr,u.:t but 110L tur 
a dcliv~t·y ont:. 

~ectiou 2.2.1 citl'S <locum1=ntf>/coduti 
wllid1 will a{Jl'lY to thiti coutr..act lu 

the exteut cit~d i11 th~ techrdc,d 
prov1f>lOns. Sug~est weldin~ 
requirttments b~ covered in tcduu.c,.d 
speciflcationf> tc, indicate wh .... t 
por tiunu of AWt.. Dl. l wi 11 be ccqui reu. 
Should also specify wh~ther i 11:...1,tclion 
is to r~quin: all i11S,1Jttctor quulitit!u 
to AWS QC-1. 

• 
1U-:Sl 1t1N:.;1,: 

,~ I'S ~(..,:101J uJn .. L- ~€ 
!)e< \..tE,60 



MO. -

·~ 

56. 

57. 

58. 

59. 

• 
REVJE.'Wl::R 

H. Ingram 

B. Hansson 
(R'ID) 

R. Lontok 
(PDCD) 

W.J. Armento 

P. Bakas 

W.J. AnD~nto 

DATE 

01/28/85 

01/25/85 

01/25/85 

01/25/85 

01/29/85 

01/25/85 

l>ARAGkAPII 

2.4 

3.2.l 

).2.1.B 

3.2.2 

).1 
).2.l 

3.2.2.A 
3.2.2.li 

PAGE 

:.!-) 

3-1 

3-1 

3-1 

)-1 

)-1 
3-2 

• 
COMMEN'r 

Delute thiti requirt:1ru::11t here, ,.rn it iti 
mort: logically i.tlld .adcquc1tt:ly <:ovt:rcd 
in Sect iori 7. 

Add after "C": "D. Volti.lgu und cucru11l" 
•proof of t.t:rvice hfe tihall Le :..uLmittccl 
Wllh tht: bid. 'J'hiti duta ohc.&lJ .::(,11:..itit ,,t· 
actuc1l mcasu.rtunc11lti t rom tht: ti<-1111<: typu 
rail dti llrOpotied, il11d under th(! ::;..t111u 
trantiit system, operating conditionti, 
aud tihall vrc)ject tt1e exvcctcd Wt!i.u· 

lifu of thu rail." 

• 
~qQE'E· vJ\L-L Oia..LETE. 

IY'VJJ-£ie 
\~ ' 

p1~,!1,.G.Qt::E· "'~Y o,..,T.\. To ~ 
FuCZ.t-JIC..H1!0 6'1 T-"e e,00&11-
0 ._, 'f ..-11, "I OP.>l~C..T 141 ILL .... ..,_ 

1"1D0 MA."'1 \llwtl,,_,,._,.,_1,':. 'fO 
/..L-L.OuJ ~CC..vUJE avA.Lt.JM10U. 
't.J~ rz..rz. /. UT'(_ IZ.•Cfu 1~• Hli'U"f 
(t ~'(~,._Ill) -~ ,_ 1oP~C.lFIEO 
w IL.L A.LLoaJ· piion~c.TaoLJ· 
~r.-,.,.,u~112•ou£.wP i.., F6: 

Indicate current de11.si ty per square inch DI~ ,ci.c.fl.E..E. 0~ AS 1<;. 
of tht! shoe contctct tiurface. RctJUirt:meul 
i~ not clear, it mdyb~ intt:rpreted to 
equdl the ci.tpacity of the rail which 
iti cxcessivt:. 

The tcmperaturt: tical~ in this ~ectiu11 
i:;; citt.!d at "C (Cc:b;iu:;;) whcr1.;<-1ti iu 
other suctiunti lht: tical~ is 0 Y 
(t'ahcenheit). Sugqest yuu give Lulli 
scales, :;;idu by tiidu, to dVOid 
confuliion and to tiim1,lify relatiu11-
ship~ of tt:mperature requirement~. 

- Ac.Ju :;;idt! u1,pro.:.id1 c.1.sscmblio:a in 
par..tyraph 3.l 
iti there a wear co11aitiou wtiich 
dut~rmin~s 011d ot u.i.~tul :;;~rvice 
life? lf so, add to pari.lyraph 3.1.l. 

A."'IZ.EE', WILL tl..E.vlSE 

.~ll-.\.... .. OD e.oo OF USEFUL 
~Rlil'-'IC.E LIF't: C.otJOlTIOU 

Which Contact kail typt: is tur 111,.d11linl:!:' Tl-41'.. I';. Pfl..()c..u ll-'-Mfl.lr 'Sf"Ec.') • 

Which ContdCt Rail ty~e it. for Yard? WlL.\.. P.)fa. lPi:~TIFlcO IU 
Nowhcce in these Specification~ do you -rn..11-~l>f2~ 1Uc;.T)..~La..T10LJ 
say where Typt: l arad 'l'ypt: 11 wi 11 lu.! ln:it:J. co ~TIZ.~«:.:'{ A G..l 0 



NO. 

60. 

61. 

62. 

6). 

64. 

65. 

06. 

• 
~EVIEWER 

W.J. Annento 

P. Bakat. 

W. Robertson 
(POCO) 

w. Robertson 
(POCO) 

R. Lontok 
(POCD) 

P. Bakas 

T.W. Cook 

DATI:: PAW\Cl{Al'II 

01/25/85 l.2.3 
3.3.l.li 
3.4.l 
3.9 
3.16.6 
H ' J 

Ol/29/85 J.l.l 

01/25/85 l.2.3 

01/25/85 l.2.3 

01/25/85 l.3 
l.9 

01/29/85 3.l 
3.6 
P-152 

02/05/85 J.].l.li 

PAGt: 

)-2 
J-3 
J-4 
J-7 
]-12 

]-2 

J-2 

3-2 

l-2 
J-7 

J-j 

j-J 

• • 
CUMMJ~N'f 

N~cile,t; lt::mpcrdtttrl! in "C 
Gives tempt:r<.1tun:: in "1'' 
Utit::ti temperuture in ~c 
lndicdtt::S ttimp~r<.1lt1rc in ut• 
Sl10w temperdtuc·t:: i11 "C 

St.:U ~11-tM• Ao~ lJ\l• ~ 8 
ltulcn:ncc 

Nu. ~U 
o.1liuVt.: 

U5 A!:iCI:: ii; 110 lc,11ycr i11cludt!U i11 J\l<lrn 

manual. Also, tht! No. l surt.ict! 
cl,wsification h..a::; Lee11 d.cu1,pcd. Nuw 
U5 A!iCt:: r<lil 111...1y be ditt1cult to tiud, 
c..an <.111 al tur11e1tc such dl:i ~O AkA Le U::it.:(.l":' 

Wu ... L UJ II E:.'> Tl e,.,._ ·rt: 

For niuin line contuct rail, the 4000 ADC A.C..Q.E:f". Wll-L C..U,\IJ(,..E 
minimum current rating .1s not i11 <.1<.JCl.'t:·111c11l C(l.l TE(l1A. 
with Critcrii:l par.i,Jr1.11->h 4.6.A 011 p..a<Je 
V-4-ll whid1 ::.pticlt.1cs bUOO AllC. 

Likewi::.;c for yard c,,11tdct rail it is 
2000 ADC vs. 3000 AOC in Criteria. 

Is tht:re any requirc1nt:11t tur pn~-formcc1 
curved contact ri:liJ tiuCtion~1 

'l'he referenced tiectiom, do not discu::.;:., 
prutt::ctivc covE:rbodrd ulld t:iupport 
brackets in Dip Sectio111:i. With <1 ~·-o" 
support bracket :.,p.dcing at leu:,;t ont: 
support bracket will be on tht:: llip 
Section incline which is 9 1 -0 11 iu lt.:1t<Jtl1. 
Js this a spcci..il bracket? Likt!wi~u, 
the chang~ from 14-1/2 - 16-1/4 iu 1.:11d 
approaches, doc::s tt,i::; apply to dip 
s L:L: t iun? 

Ul:iirty "1" on ti{-1uc 1 ~. tor n,il wtwrt: ulla.:c 

locittlons in t.p~c. 0.2.3) you u~c "C. 
Should be cuntii~tent in ~pee• t.. 

,.c.,.(1..€"€. WlLL. e'1~Ulr£' 
Csz,.\ "1'~0-l" 

t-40"T l U ·PR,.C)C.UQEMEU(' <tPtc.c, , 
uJlL.L BIL 11,.JC..t-uDEt> ILi· 
,ll~C-lC-WOCl.1'- ll.lS1,i,,W..,._"ttOlJ, 
4.0..,1Q.~C:..T .. ~lO 

b..£...fl.E'E. UJIL-L Ptuvt OC:: 
f>PEc..1~L 'llllll>C..~E"T "-"l 
q•-o ~-kP") 

( 
I 
I 



NO. 

6 7. 

68. 

69. 

70. 

71. 

72. 

71. 

74. 

75. 

8 

• 
kEVIEWER 

T.W. Cook 

P. 8akds 

B. Hansson 
tR11H 

P. Bak.as 

e. Hansson 
(RTD) 

W.J. Annc:nto 

R • l..ontok 
• POCD) 

D.R. Fiedler 
(J. Yen) 

P. Bakas 

B. Hansson 
(RTO) 

DATE 

02/05/85 

01/29/85 

01/25/85 

01/29/85 

01/25/85 

01/25/85 

01/25/85 

01/09/85 

01/29/85 

Ol/25/85 

PARAGW\1'11 

3. 3. 3 

3.4.l 

3.4.2.F' 

3.14 

3.15.1.D 
).Hi.6 

).15.1.0 

3.15.l 

3.16.6.J 
J.16.f..K 

4.2 

4.J 

PAGI-: 

3-j 

]-5 

3-5 

3-8 

3-9 
3-11 

3-Y 

3-9 

3-12 

4-1 

4-l 

• 
L'lJMMJ::N'J• ___________ ___:_;:;__ _____________ _ 

Lock bolt ~y~tc111 with L>olll:i, 11uu,, uau.J 
washer::; "n.: vtiry d1 flenwt tro111 tlic 
"11uck" fi:istc11c1-. Lllltl rtlqu.i.n.,.::.. l(,ILJlll.! 

n .·quin.:ment:.;, llac othc.r i:..i IIIJ'-=h11u.: luol 
sut; tor coJ] uz- s11uce-'C, t:tc. '!'Iii.:.. ull 
~tiou ld be cl ut· if h!d. 

Mark cu11tc1.ct z-ail 11 y<.1z-d 11 and 11111dj11li11ti" 
to segrt!y..atc foz- i11::;tullation. 

'l'tu; I' i11i ::;h u! the c;outact ~ur.t.:i{;c ::;heal 1 
free tz-um twi~ts, w ... VtH, ,rnJ };iuk!:i. 

Add sidt! appruo1ch a::;stJ111.hl 1e:. suet iun to 
include Cont..act kuil Type l. 

Ultz-aviolet ~t"liili~cr iu an..atcri...11 i~; 
pn,fern:d over coc1ti11g, Lut do not llcud 
both. 

What dUtlS (CDHL) 111car1·t It i::; U~l.!U yultc 
fn:1.1ueratly in these SJJcL'ificatiou~, uut 
with aLsenc~ uf dbbz-eviation li.!at c:..an11ut 
make it out. 

Sp~c; i iy minimwn ten:.ile strength of 
strain insulator. 

For consist~ncy, ASTM J::-lb2 is of 
les::; .shCJUld bt! used. 

11Qualitc1.ctiCJn" --- "Qualiticution" 

14 duys seems sho.rt cousiderin':I Ll1<1t 
trclV~l clUthori:£i.&tiuu hc..1S to be 
procc!;ist:d. Suggel:> t not let.s tl11H1 

30 days. 

• 

J:,.(..(ZE=e. lUILI... TA'- IIJ(}ILe\lal~ 
c, • 00'2.. (l 'Y\ p 0· 1104. 

,-.G,rt.E E · ~IL l- De?Le"Tt 
C.()lio,"T IU~ 

,._r,R~V1t..-r10J ~c,. OE:F1t.J~O 
ll.l \~(...TIOU 'l P/1.ll.. q.z_ 

,, 



MO. 

® 

78. 

79. 

80. 

81. 

82. 

83. 

&. f., n 

• 
REVll:::WEk 

H. Ingram 

"· IngriUll 

I::. Lftard 

R. Lontok 
(POCD) 

H. Ingram 

H. lngr<ilD 

H. Ingram 

DATE 

01/28/85 

01/28/85 

01/23/85 

01/25/85 

01/28/85 

01/28/85 

01/28/85 

l'At<AGRAl'II 

4.3 

4.4 

4.2C 
4,B 

4.6.1.A.2 

4.5.l 

4.5.1 

4.5.) 

l'AGt:: 

4-:l 

4-1 

4-1 
4-5 

4-2 

4-2 

4-L 

4-2 

• 
ClJMMEN'J' -·---

"14 t.1 ... ys" ahould lie cha11yed tu .. J ll llc:ays", 
to provide consh,tcracy "'lth Gi> 

Articlt: 24.l and tilt: di::.t:rict ..ay1ecd 
to time frame of JO days used 111 tilllli lar 
sc.;l ion of tlu.: QA tii'cC. CtH.jlll I dllclll!..i 

dev1::loptu.l tor use in the anujur ~y::.lcmti 
r,rocurement contruct!:i. 

2nd ::.1::utence - C,d lLratiun cc1·tl fic .. tt::. 
for t.eljt tHJUi1->mtH1t ::.huuld Le ::.ul..1111i l led 
with tu::;t rti'ort:::.. The r1ut.u1·u of 

sp1:wific te::.t c4ui1m11.:11t mc1y rt:qui,·L: " 
caliLr..&tlon frcqucucy morL~ ::.t1· llll..Jt:Ut 
th.an LO dc1ys, lr, which c,u,u tlal!..i 
submittal niquiicmcnt would rt:i:.ull iu 
out-uf-dc1te c~rtlticates. 

Uc le tc thc::.t.: p..ara<Jl'ii{Jlaa - li1,uc .1....i I 
'l'ei:itluq should not bu roL1ulrt:d 

Cal.ilt conoectio11 t0 the contc1ct r~ll 
should bt.: idc:11tlcc..1l tu thu cc:1Llt, 
conn~ctiora to be mddc i11 the thdLJ. 

60-day submi ttdl rt:LJUiremunt for 'l't: l.il.: 

Proqri1111 Plan does not agruc with 
T<1Llc ~.l, culumu (c) "'hich t:itat,!:ci 
45 days. 

• 

f)l',l. G-fl.Ee· C...la,.flb\...;"' 
~ otJ fJ EL T tOlJ 1'7 I (111, e LcVAVf 
lO ,i.\E "T•'>T 

~~(lflE· WIU- r2E \11',G 
..... ~l...e' q., 

LY'\ l I ~\1 
f0V,1 I' 

3rd i:;ent~nce 
"proct.idure" 

- Dt:lote culllffid lit! twet.iu 
,.u,d "suLmittal". 

...G,{lti'e'O l,l}IU.. ~'S.ET~ l.oHUA. 1j l\ i,\ ~ [) 

'fhe i11formation to be lncluded ill test 
reports naust l,4: exvunded to iucludc: 

/T4:st Procedur~ R~tcrence 
v'Tasl Equipment ldt:11tification 

.v' '1'4:ot l'orsonnttl 
v'Datu ot Test 
J1specified kequin.:l11t,rnts 
VActual Test ku~ults 

/ Noncoufurm,mces, if ,my 

ti.. 6-n.€• WIU.... I ~(.1.-upe-



NO. 

84. 

85. 

86. 

81. 

88. 

89. 

90. 

91. 

92. 

• 
IU::VlEW£R 

R. Lonto.k 
(PDCO) 

P. Baki:as 

W.J. Acmt:nto 

H. lngrdJII 

B. Hansson 
(RTD) 

H. Ingram 

B. llclnsson 
(R'l'D) 

H. Ingram 

H. lngr.:Ui 

9l. H. Ingram 

DATE 

01/25/85 

01/29/85 

Ol/25/85 

Ol/28/85 

Ol/25/85 

01/28/85 

01/25/85 

01/28/85 

01/28/85 

01/28/85 

PARAGRAPt1 

4.6. }.[> 

4.6.l.C.5 

4.b.l.A. 7 
4.6.1.C.3 
4.6.1.D.5 
4.6.3.C 

4.6.3.tl 

4.6.l.E 

4.7,A 

4,8 

4, 7 

4.7 . A,l 
4.7.A . 2 

4.7 

PAGI:: 

4- 3 

4-J 

4-] 
4-4 

4-4 

4-4 

4-5 

4-5 

4-5 

• 
COMMt::N'I' 

lndicute all alluwdLlc heat r1~u for the 
cor.t·.act rail a11J joint, sec n.:,JUiL"t,llll:llt 
of v..-r.agraph 3.2 . J. 

"Uuju.i.no<l rail" --- "U11juint...:u r,.111" 

Use °C 
Use "C 

211d ::.erateni:u - i11dic<1tc Llac laci';llal f I uu 

which the 50# wcilJllt is Lu Le dropvu<l. 

Allow to certify Ly te::.ts. Calcul<1tio11:;. 
(or test) ::.hould Le with rail iw.1t,dlcJ 
per these specifications. 

Add the .appru1,riatc.; wurds to irnJj 1.'ulu 
thdt the specific~ vroducti011 tusta 
ure to be pt:rformcd u::.iny the dP[,luVt.:<l 
QuuJ if icat ion •rust Pi·uvedure. 

L<1st ::.eratcncc; rcJJliai:c.; "citlacr" wit.h 
"with any of", 

'l'his scct.i.011 slaould also iucludc 
inci-1:ased samplin9/testi11y frequency 
to Le utilizcd i11 case of a tt:st f..-ilurc. 
Reference Section 4.7 of the CovucLo..-rd 
Spec . for example of what I 1 111 t,tlkhay 
..about. 

Hevisc to r~aJ in ~"rt"···· frGm tvcry 
500 section or tractiun, •••• ". 

• 
A<rrter · l,\J1LL. iz.e111';1E 

~A.~ e. A.<:. lJO, c; g 

/.. t;,Z.E'E'· WI LL IIJOIC../llo-rE' 

~,1 ,~0°0 
{W\1·"-' 

,-..G-12.~E- WILL 12.E"ll\')E 

/1,,,Cr(l.G-€. W lL. L ~p() 

u!'-'i~ ,i)''()fl 
~,1· 

pa(l p,. '-fl..W..- WIL.L ~t' PF<.E'"f..-0. 
'5Ee µQ.,., 
,t!.G-fl..~rf. IV\C.....L. ,...Pr) 

~\_Ll ·~fi 

• Plc..a~u yive consideration to tlic tul luwilllJ W\ L-L \ Ullt:..'.)11 &-~, fi 
QC 1'estiny for Type 1 Co11tact H,til. f.:_tf..e..,-1-ed ''Hucibe>/f''J.. 
Tc1:.ti111J ot tt:nsio1dnlJ (torque) ui ot tlat: f h'~ t,·,,Ji~ .. o ,.,, .... t:S 

>i e'"' .... ./ 1:,/ I- ., I'.,.,:: -
A325 Lolts which cl«m1, the ~xtuuutd ft:,,.,.,..,. .. ~ .. f .. ~.,~...., '.J 1 
alumilium ban; to tho web of the t.l<.!t:l J«-t-~r..,.,,.e" f-o,..,,,c. l.criht"""- · 
rdi l. Pct·form,ml:t: of such a tt:~L ul " ~ / " / 

!:r/4, I.- - . 
.. ~,In .. ... • ... • • • H ,... . o a. •. l ' • ~ .: 'f \ 1 ' t 



• 
NO. REVlt:WER 

9). <cont.) 

94. 

95. 

96. 

97. 

A.L,n 

H. Ingcam 

R. Fcia.s 
(POCO) 

W.E. Pcice 

E. Leacd 
(RKE­

Oakland) 

DATE PARAGRAPII 

01/28/85 5.1 

01/25/65 Sect. ~ 

01/07/85 Sect. 7 

01/23/85 7.2 

PAGE 

5-1 

~-1 

7-1 

7-1 

• 
t'uMMt::N'J' 

astiucance, iu conjunction with the 
t.pecifled de r«.!aistdnce tc.1ot, Lh<.1t 
specified pecfo...-mancd ceyuicumcnt.1o 
ace achieved. 

• 
'l'he Quality At.surJ11cc P.cogcam :..l,ould abu AY .. rz.Ee.' WU .. L. llJLorlPOfU.lf'" 

dddcet.t. tht:! tolluwiug, in adllitiu11 tu A-U; 

.. lde11tificc1tion, contcol .. ,,d 
dispot.i tion of nonconfocmaucm; 

,I Item Identification .. ldentificution of lllbl,'-lCliuu ~l t.tl ,u. 
I C<.1libcatio11 of Mca:.ucing ,md 'J't:bt 

Equipment .. 

.. 

Ocganization, Au tJ1oc i ty and 
Rt!$!JOntiibil iLy 

Ct:!.rtification of l'cct.ounel P.::nurniiny 
Spucial Pcocctitit:!ti 

Control of Spcci.al l'cuct:t.::W.t; 
L>.rt.twiug a11.:i Cl1t.tn9~ Contcol 

Sugg~til: 1'1le Cuntrac:tur'ti cucn;:11tly 
ilppcovmJ QA oc ~lC M<.1nu.:1l irnct thl: pcu,1i:.:un 
meetl119, as a mini.mum, the Ct:ljui.rcmcntti 
of thi:.. st:!ction Lu tiUb.lbitttHJ fuc 
apvcuval. 

Paca<Jcaph 7. 2 - A :..tatemcnt t.lauuJd Lu 
includti:d which cequin,t. .t.ubstu11tiatio11 
of tht: components lit.ted l::.G. "J.::ach 
component on the list shall be vecificd 
by it:. ut.age cute, ceplenitihlnt!llt lt:ud 
time, and etitimated unit pricu." 

ReVitie first titmtence to cead " ••.• item 
descciption and 1nanutactuct:!c 's 1,amc ,rnd 
pact nwnbt:!r " 

l)I '} ~ G-fl-E"E". ,._ \JJµ.I ,--, t'"V 
p~6-(I..P..~ 111.") ", PE"'-lf'tE r>) 

Oc:>"°";. uot t>rz~C.\-vDE 
~vBMllTA.L OF f)"' 011-t'.t}C.. 
M.t-.lJu" 



NO. 

98. 

99. 

100. 

101. 

102. 

103. 

104. 

10S. 

A I '" 

• 
REVJ£wl::R 

W.J. Armento 

W.J. Ar111~nto 

H. lngrc:UD 

H. Ingram 

H. Ing rc:UD 

w. Rob~rtSOII 
(POCDJ 

w. Robert:.;on 
(POCD) 

w. RoLt:rt:.on 
f POCDJ 

DATE 

01/25/85 

01/25/85 

01/28/85 

01/28/85 

01/28/85 

Ol/25/85 

01/25/85 

01/25/85 

PAHAGRAPU 

7.2 

9.1 

9.1 

9.2 

Table 
9.1 

Tol.llc 
9-l 

Table 
9-1 

Tablt: 
9-1 

YAGI:: 

7-1 

Y-1 

~-1 

9-2 

Y-7 

~-:.! 

9-2 

~-L 

• 
COMMEN'l' 

~pa.re part:.. lu,tiug - tl1c:rc it. no hid 
item tor tip<.1n! part:. uui: iti tllwn: u11y 

dt:ncr iption of the spare part:. rcrJtdrcu. 
Clcirityl 

Why i:3 Gl::NERAI, AND SPt.:ClAL l'kUVIS10NS 
in capital letterti while Technic<.11 
Proviti.ion&i it. in ordin<.1rv lower c<.1tic'l' 
Under .wy ciccumbL..tnccs "ANO" olauuld 
be ",u1d". 

Last line - ,folete "below". 

Correct typo - "'J'aLle -, • .1" i:.liould Le 
"'!'able 9. l". 

Item 01 Rt:f. par<1. tihuuld be 7.1 -
~ce No. 11. 

Item O:.! - Hef. pdl"Q. should be J.l~.1D 
Item OJ - Rt!f. para. should Le J.16.6 
Item 04 - Hcf. para. f;liuuld Lt 4.5.l 
ltem 04 - Colw1111 (e) - See co11~11cn t HUl 
Item 05 Ref. para. ::.hould Le 4.5.) 
Item 08 - Ref. para. should be b.2.J 
ltem 09 - Ref. pa1·u. should Lt: t-,.]. l 

Add the follow in(J l'OkL items to '1'<.tl.l lu 9. l 

Tc::.t Equi~. C~lib. Certti. - ~aca. 4.4 
'l'E!st Procedure::. - p<.1ccl. 4. 5. 2 
Qualificdtion Test Curt. - ~aru. 4.5.4 
Spare Parts Li~t - par". 7.2. 

• 
-, p~(l.F PR(}.,-.; !\.A'- UOT 
pfl.o c:..u l'l-kP UOIA}. L-1',1' I~ 
u e--eOEP F"IL f'u'f'VllE' u-,t"-

WILL (...o(l...0£'-, 

/li-G,nee=:-. wu .. t.. <......()It.fl.LT 

~ j-0 
·V 

I 1t 

I tt:111 Ul - lndicotwti ••no approv ... 1 11 which Ji,,.urR..fff?. WILL c...on. (lc:l. i 
is ill conflict with para. 7.1 011 1,,u9c 7-1. 

ltein 02 - Rt!f. para. 3.14.lD tihoul,t Lt1 ~&rz.t:r;; · l..UIL.L Lcf1-1t€l..:T 
3.)5.l. 

ltt:m UJ - Hef. para. l.15.6 tillould Le 
].H,.6. 
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• 

• 
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METRO RAIL TRANSIT CONSULTANT~ 
OMJ'l.1 /PBQO:~l /H\\A 

MEMORANDUM 

DATE: 

TO: 

FROM: 

SUBJECT: 

FILE NO: 

REVIEW COMMENTS TRANSMITTAL 

A ·6/Z-., 61'..r, {lo 1~J..I j)t)A}G/t 

/ I)~ ;f' 9;;.~lt:;..J ~W/rt..l 

,j~>L~f?-

RECEIVED BY M RTC 

JUN i 7 1985 

SYSTEM3 DESIGN O!V!SiON 

In response to your memo of~ ,7, f-r regarding the subject 
date) 

mentioned above, attached are review comments by :$/tP!-1-./ , _ 
..::::>* 

If you have any questions, please contact ----(r-n_a_m_e...,) ___ _ 

Attachments 

_ (w/attachment) (w/o attachment) 
cc: 

k. Rummel 
T. Cookl Dr File 
DCC DCC 

File 

2005-A 
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RID 

ARE/LIFE SAFETY 
COMMITTEE 

June 18, 1985 

Mr. William R. Rhine, Director 
Systems Design & Analysis Dept. 
Southern California Rapid 

Transit District 
425 South Main Street 
Los Angeles, CA 90013 

Dear Mr. Rhine: 

A-612, 615, 630 - Traction Power - Final Design 

On May 30, 1985, the Fire/Life Safety Committee (FLSC) received a 
transmittal from MRTC reguesting review of A-612, 615, 630 - Trac­
tion Power, Final Design review, dated May 17, 1985. 

After review of the abo\·e titled documents, the Fire/Life Safety 
Committee agrees with the proposals and have no adverse comments 
at this time. 

Should you have any questions regarding this matter, please contact 
the FLSC at 972-3457. 

-z;J;::;J£S~/2;7/ gt 
Donald E. Bartlett, Battalion Chief 

. 'LOsAhgeles c: y re Department 

cc: 

• .,,J r .~ /, r, 
~ 

Mr. Robert Murray 
Mr. James Crawley 
SCRTD, FLSC Permanent Members 

~ C.fffomla R.pid Transit District 425 Sou!ll Main Street. Los Angeles. Cahtorn1a 90013 (213) 972-6000 
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METRO RAIL TRANSIT CONSULTANTS 
DMJ!\ 1/PBQO: KE/HWA 

MEMORANDUM 

July 12. 1985 RECtlVEU c:SY MH I G 

JUL 1 ,:> 1985 
TO 

SEE msTR~unoN r/1 I sYslEMs tNTEGRATtoN 

I. Shafir i.S.-.~ tf'J.-f Y FROM 

SUBJECT: RESPONSES ON FINAL REVIEW COMMENTS - TRACTION POWER 
PROCUREMENT CONTRACTS A612, A615, A630 

FILE W550A630 
P.6.1 

Distribution: 

L. Anderson, SCRTD 
D. A. Gary, SCRTD 
B. Hansson, SCRTD 
J. Loo, SCRTD 
W. J. Armento 
J. Beeson 
P. M. Burgess 
A. M. Dale 
D. R. Fiedler 
R. Hanlon 

M. Ingram 
J. Misrahi 
G. W. Penney 
T. Tanke 
J. Yen 
J. V. Harmon, PDCD 
R. Frias, PD CD 
R. Lontok, PDCD 
W. Preece, PDCD 
W. Robertson, PDCD 

Transmitted herewith are our responses on the subject comments. We plan to mark 
a set of each contract document so as to show the proposed modifications. These 
modifications, as well as the subject responses, need to be discussed with the r e­
viewers. 

The following times are being proposed for the above discussions: 

July 18,1985 - 9:00AM, SCRTD & PDCD 

1:30PM, MRTC 

Please let me know in advance if there is a conflict with your schedule. 

IS/llm 
attachment 

cc: DCC(Z) 
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R£C£IVE0 By; M RIC. t c.. r-1,~ -J..o h¥"' )(,,. 
'B 7f"L 8 '°":'.._.. -uv,·, 

1'11"~ ~ .. r~ ~-:fr,., A--. 
~~~ /7 . /<TP ~".-r, .. MAR o I 1988 

M E M O R A N D u M - ! p• I e,.1- e.,_ V' 

SYSTEMS DES fl'#' -;, ;;-r;,.., ~- -
IG[i _DIVISlO_louTHERN CALIFORNIA RAPID TRANSIT DISTRICT ;, -rt,;~ ,;, . .-e 

TRANSIT SYSTEMS DEVELOPMENT P _ _ _ .... _/j'_.f 
RAIL FACILITIES BE;C.El.YIQ 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1 ***it! !*.t t .! r" 

DATE: February 22, 1988 File: XOl-9.U • il~'O. ~a 
TO: Joel Sandberg 

FROM: Michael P. Merrick 

Positive-to-Ground Faults SUBJECT: 

**************************************************************** 

The problem of detecting traction power system positive-to-ground 
faults was discussed during detailed design. A positive short 
circuit having some resistance may go undetected where the fault 
current rate of rise is insufficient to trip the breakers. 
Because of the ungrounded negative return, the only indication of 
such faults is a st~ady potential difference between running 
rails and ground. Eventually, this voltage would be noticed on 
the strip-chart voltage recordings from the TPSS re~orders 
(inspection frequency not known). 

This situation creates a safety hazard. A maintenance worker may 
ground the track with a tool and cause an arc. This may startle 
him (adjacent to third rail) or cause damage to equipment. 

o Hole burned in train - WMATA. 

o Possible cause of damage to train control equipment -
MARTA. 

o At some level, the voltage is noticeable to patrons 
boarding trains. 

The Toronto Transit Commission has developed and installed a 
device on its ungrounded trackway which, at a pre-selected 
trackway ·voltage, sends an alarm to central control and 
automatically grounds the trackway. The MRTC Corrosion 
Consultant is familiar with details of this device. In view of 
its availability and the high level of trackway electrical 
isolation that we anticipate due to dry tunnels, further 
consideration might be given to the i~stallation of a comparable 
alarm system on Metro Rail l("trV',, V\,--v {1) ' ( 

cc: J. Crawley 
e. Hanson 
K. Murthy 
H. Storey 

~-- [Iv f ,./ - (j., h°""~ r ~_;.J ci-r )'1 • r;., ... cO", ~- -> .. , ~ > '-
L '1 I -l < r-o'( k',t"'"¥ a' ~1.,'< . < L 

''\'¼,- :x ~>· ,;, 1-".;,y',.-'I# ~ \1y ; 
~ ~"' ~ l7" \ & "Yr;: 



• • 

• • 

• • 



• 

• 

• 

I 
i 
I 

· I 

M E M O R A N D U M 

·soUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
TRANSIT SYSTEMS DEVELOPMENT DEPARTMENT 

SYSTEMS DESIGN AND ANALYSIS 

ss-01ssG 

Jt ;~' .. 1 J .. ., ; .... 
************************************************************~· 

DATE: 

TO: 

FROM: 

SUBJECT: 

April 18, 1988 

,....., i:ha1el F. Merrick 

~- t:fandberg 

Positive-to-Ground Faults 

REFERENCE: Your Memorandum of ·2/22/88 

******************************************************************* 

During the final design of the traction power system, we reviewed 
the availability of equipment to automatically ground the negative 
return system when the track-to-earth potential exceeds 80 volts. 
We found no such equ,ipment operating in North America, although 
the Toronto Transit commission (TTC) was soliciting proposals. 
Vendors for traction power equipment expressed unwillingness to 
develop, furnish and accept liability for such a device and 
strongly urged us to not include it in our .contracts. There were 
concerns about arbitrarily shorting the negative system to ground 
When there is a simultaneous positive-to-ground fault. We are 
instead providing an alarm at Central Control, when the track-to­
earth potential is excessive, so that action can be taken to 
locate and correct the cause of the excessive voltage. 

TTC has now apparently successfully developed and installed a 
solid state device to automatically ground the negative system. 
To this date, there is no transit system in the U.S. that has also 
done so. The TTC device is rather inexpensive and could be 
installed in MOS-1 for less than $30,000. Space and other 
Provisions have been included in the traction power substations, 
however, there may be some patent problems to be worked out. 

We will continue to check on the availability of the device and 
Plan to include it prior to MOS-1 revenue operation. 

Attachment 

cc: w. Rhine 
M. Burgess-MRTC 
A. Dale-MRTC 
B. Hansson 
K. Murthy-MRTC 
G • Penney-MRTC 
H. Storey 
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RECENEO 8'f. ~R'tC 
BB-03266 

. JUL 2219BB M E M O R A N D U M 
· · "'~c:uB,AttC.E -&~ . SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

TRANSIT SYSTEMS DEVELOPMENT DEPARTMENT 
SYSTEMS DESIGN AND ANALYSIS 

RECEIVED 

~L22 ,~o"' 

***************************************************************** 

DATE: 

TO: 

FROM: 

SUBJECT: 

July 19, 1988 

E. B. Pollan 
,,....---. ,,....... 

T. E. Frawley u~~-v. ..... L. 
\ • 

CCB Action Item 667 and O&M Committee Action Item 
24.3, Safety Concerns Re: 3rd Rail Reenergization 

***************************************************************** 

A meeting of the working group assigned to complete this Action 
Item was held on Thursday, April 28. Attendees were: Hal 
Storey, Bo Hansson, Tom Eng and myself. Neil Johnson, who had 
also volunteered to participate, was unable to attend, but did 
review, and provide input to, this memo. Les Durrant who was not 
a member of the working group, subsequently volunteered to review 
the memo and did provide input thereto. 

During the meeting three different interpretations of the issue 
were identified. Although one interpretation was ultimately 
agreed to be the one originally intended for consideration, all 
three interpretations are addressed in this memo to prevent 
future misunderstanding. 

Interoretation I 

It was concluded that the original intent of the action item was 
- to consider what if any steps should be taken to prevent acciden­
tal electrocution from occuring by touching a contact rail sec­
tion which is thought to be deenergized because the emergency 
deenergization switch has been activated but which is being 
reenergized by a train elsewhere in the section operating in 
regenerative braking mode. The vehicle specification originally 
called for a device which would detect contact rail deenergi­
zation and prevent the vehicle in regenerative braking mode from 
reenergizing the contact rail. The deletion of this requirement 
at the behest of the suppliers caused Hal Storey to raise the 
issue of a possible resultant safety hazard in his memo to Joel 
Sandberg of March 4, 1988, copy attached. 

The scenario illustrated in Exhibit 1, attached, details the 
nature of the possible hazard. Train X leaves platform A on 
Track 1. Shortly thereafter, a person on platform A falls into 
or otherwise enters upon the trackway B. Meanwhile, train x has 
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begun braking in anticipation of a stop at platform D, and is in 
regenerative braking mode. Back on platform A, someone having 
observed the previously mentioned person in the track\/ay, then 
has the presence of mind to go to the end of the platform and to 
deenergize the contact rail in section C by operating the 
emergency denergization switch. This person, possibly with 
assistance from others, might then enter the trackway and attempt 
to rescue the fallen person, or take other action, proceeding on 
the assumption that there is now no danger of electrocution from 
the contact rail. However, because train X had entered braking 
mode prior to the emergency deenergization, regenerative braking 
would have reenergized the contact rail and created a danger of 
accidental electrocution if someone were to touch the contact 
rail that was thought to be deenergized. 

The working group considered this scenario and because the time 
spent in regenerative braking is a relatively small,portion of 
the time a train requires to travel between stations, concluded 
that the probability of the emergency deenergization switch being 
thrown while there was a train in the given contact rail section 
and while that train was in regenerative braking mode, was very 
small. Note that if the deenergization took place prior to the 
train entering braking mode, regenerative braking would not be 
possible (only mechanical brakes would be available) and there 
would be no danger of reenergization. Further, when combined 
with the probability of persons taking the actions described, the 
probability of the entire scenario taking place is negligible. 
Since it was also concluded that nothing could be done to 
completely preclude the possibility of accidental electrocution 
of the rescuer or other person's in the trackway in such a 
scenario, no action is recommended beyond the posting of an 
appropriate sign adjacent to the err.ergency deenergization 
switch. This sign should warn of the possibility of unapparent 
reenergization of the contact rail, to reduce the likelihood of 
accidental electrocution. 

I nterpretation II 

An unintended interpretation of the action item is the 
consideration of the hazard present in the case of maintenance 
personnel working in and around the contact rail while it is 
deenergized. The working group agreed that procedures must be 
developed which ensure that a given section actually is, and 
remains, deenergized during such maintenance. As a preliminary 
step in developing such procedures, Torn Eng surveyed oaintenance 
personnel at BART, WMATA and MTA (Baltimore) to determine the 
steps taken by them for this purpose. The working group used 
this survey information to draft the procedure outline shown on 
Exhibit 2. 
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.Interpre,ta.,t i,on III 

The third issue of concern is regarding dangerously high voltage 
in the running rails. As detailed in Memoranda from M. Merrick 
to J. Sandberg dated 2/22/88 and from J. Sandberg to M. Merrick 
dated 5/18/88, copies attached, Metro Rail will provide an alarm 
at the RCC to warn when track-to-earth potential is excessive. 

Conclusio n 

Regarding Interpretation I, and in response to CCB Action Item 
667, and O&M Committee Action Item 24.3, the working group has 
concluded that with the possible exception of a warning sign to 
be posted at the emergency deenergization switch, no further 
action is necessary and the group recomrr,ends that no further 
action be taken. 

Regarding Interpretation II, when the appropriate time comes, the 
draft procedure outline produced as a result of the working 
group's survey and discussion should serve as the starting point 
for developing procedures to be used for maintenance related 
contact rail deenergization . 

Regarding Interpretation III, the working group is satisfied with 
the previous resolution described above. 

cc: 

L. Durrant 
T. Eng - MRTC 
B. Hanson 
B. Hansson 
N. Johnson - PDCD 
J. Sandberg 
H. storey 
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MEMO RAN DU: 

SOUTHERN CALIFORNIA RAPID TR.Af 
TRANSIT SYSTEMS DEVELOPMENT 

SYSTEMS AND CONSTRUCTION 

**************************************; 

DATE: 

TO: 

FROM: 

March 4, 1988 

Joel J. Sandberg 

Harold E. 

SUBJECT: Passenger Vehicle Design Criteria, 
Volume V, Section 1 

************************************************************ 

With approval of Change Request 8-008 concerning a change to 
criteria section 1.9.3 "Dynamic Braking and Regeneration," 
by which the section's second paragraph requirement that "No 
component or device on the car shall return any power •.... or 
cause the power collector devices to be at a potential above 
zero ..... " was deleted, a new operating procedure will now 
have to be developed to protect employees working in the 
track area . 

Please note this requirement and inform the O&M Committee 
that an operations/maintenance procedure must be developed 
by which employees are protected against the potential of a 
de-energized track/third rail becoming energized. Attached 
for your information is a copy of the SCS Department's 
Change Technical Evaluation and Notice-of-Action noting the 
above requirement. 

Attachment 

cc: w. Rhine 
B. Bandy 
F/LSC 

'.S-zs-B8 .... w;c_ 

~~-< 3 --SC~{: 

-\--~ ::..v~. 0:S..>..., /·-.- · -,_ --(~~1 (.~_, ... -.-_ 1. \ 

1vv...;..;) f.q,-V..~-· ,..i~ 1--.,-::---=r 1:1_. -· "Y\,\,. J..~l-.}_ii::} 

-""'"'1"-'t 1j; .,._ ;~-, f d &'f ,, ,'-t"''j,-"'-> . 

RECEIVED 
SCRTD - TSO 

SYSTEMS DESIGN ·& ANALYSIS 

MARO 4 1988 

ITEM # _ ____._J_~_--'--( __ _ 
FILE#......., ___ ~ -
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EXHIBIT 2 

DRAFT OUTLINE OF CONTACT RAIL 

DEENERGIZATION/REENERGIZATION 

SAFETY PROCEDURES 

1. Contact RCC and request that the route be blocked and 

section be deenergized. 

2. Confirm by radio that the last train to pass through the 

section to be deenergized has berthed at the next station 

platform. (i.e., it is in the next contact rail section.) 

3. Pull substation breaker . 

4. Apply grounding device between wet standpipe and contact 

rail. (Typical procedures of grounding the contact rail to 

a running rail may be unsatisfactory, since MRT running 

rails are isolated.) 

5. If 3rd rail is to be separated, apply second grounding 

device on other side of break. 

6. When repairs are complete, remove the grounding device(s). 

7. Reset substation breaker. 

a . Contact RCC to reenergize contact rail and open route. 

S.C.R.l.D. l i 
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M E M O R A N D U M 

oon.·)~l~~s c .. ·..:, ..... ~.J-

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
TRANSIT SYSTEMS DEVELOPMENT 

RAIL FACILITIES 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * R ~'! '<! *t!*I* V Et t: 
~3CRTO - ,c:o 

DATE: February 22, 1988 File: X01Ji'§~i",)3 D~SJ:IJ G A;LY: 

TO: Joe 1 Sandberg , FEB 231988 

FROM: Michael F. ~errick 

Positive-to-Ground Faults 

W'(I~ ~3· 
SUBJECT: 

~ILE# _____ _ 

**************************************************************** 

The ~roblern of detecting traction power system_positive-to-ground 
faults was discusseo during detailed design . . A positive short 
circuit having some resistance may QO undetected where the fault 
current rate of rise is insufficient to trip the breakers. 
Because of the unQrounced negative return, the only indication of 
such faults is a steady potential difference between running 
rails and Qround. Eventually, this voltage would be noticed on 
the strip-chart voltage recordings from the TPSS recorcers 
(inspection frequency not known). 

This situation creates a safety hazard. A maintenance worker may 
ground the track with a tool and cause an arc. This may startle 
him (adjacent to thiro rail) or cause damage to equipment. 

o Hole burned in train - WMATA. 

o Possible cause of damage to train control equip~ent -
MARTA. 

o At some level, t~e voltage is noticeable to patrons 
boa rd i ng trains . 

The Toronto Transit Com~ission has rlcvcloned and installed a 
device on its ungrounced trackway which, at a pre-selec~ed 
trackway volta<;ie, sends an alar:n to centrcll control and 
automatically grounds the trackway. The MRTC Corrosion 
Consultant is familiar ~ith details of this device: In view of 
its availability and the high level of trackway electrical 
isolation that we anticipate due to dry tunnels, further 
consideration might be given to the installation of a comparable 
a la rm sys tern on :-i e t r o Ra i l -: i C £ i V c..:: 
cc: J. Crawley 

B. Hanson 
K. Murthy 
H. Storey 

-,,,. ....... _,,,,,.. __ .., ·-
.: • • :" • 'f"':> I t ·. • • ':•• 

.. - ·3 · .. 

-·'l., ,.'\.; ..... - ·_, ·_ 4 ·-::._. . • • ':'- " 

·:--, ...... ~ r r~-.. -·1, 
... ·-"'-"''~··. ·.· ....... ~---··­----=--------:-. 
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M E M O R A N D U M 

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
TRANSIT SYSTEMS DEVELOPMENT DEPARTMENT 

SYSTEMS DESIGN AND ANALYSIS 

******************************************************************* 

DATE: 

TO: 

FROM: 

SUBJECT: 

April 18, 1988 

_.~ ichael F. Merrick 
eJ,;4L._ ../_,___ 

Joel :r. !Sandberg 

Positive-to-Ground Faults 

REFERENCE: Your Memorandum of 2/22/88 

******************************************************************* 

During the final design of the traction power system, we reviewed 
the availability of equipment to automatically ground the negative 
return system when the track-to- earth potential exceeds 80 volts. 
We found no such equipment ,.,perating in North America, although 
the Toronto Transit Commission {TTC) was soliciting proposals. 
Vendors for traction power equipment expressed unwillingness to 
develop, furnish and accept liability for such a device and 
strongly urged us to not include it in our contracts. There were 
concerns about arbitrarily shorting the negative system to ground 
when there is a simultaneous positive-to-ground fault. We are 
instead providing an alarm at Central Control, when the track-to­
earth potential is excessive, so that action can be taken to 
locate and correct the cause of the excessive voltage. 

TTC has now apparently successfully developed and installed a 
solid state device to automatically ground the negative system. 
To this 'date, there is no transit system in the U.S. that has also 
done so. The TTC device is rather inexpensive and could be 
installed in MOS-1 for less than $30,000. Space and other 
provisions have been included in the traction power substationg, 
however, there may be some patent problems to be worked out. 

We will continue to check on the availability of the device and 
plan to include it prior to MOS-1 revenue operation. 

Attachment 

cc: w. Rhine 
M. Burgess-MRTC 
A. Dale-MRTC 
B. Hansson 
K. Murthy-MRTC 
G • Penney-MR'rc 
H. Storey 




