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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 incorporation 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 personnel, in 
conjunction with Rolf Jensen & Associates and the Metro Rail 
Project Fire/Life Safety Committee, have reviewed design documents 
at the 60%, 85%, and 100% levels. The 100% design review for this 
document was held in July 1986. An additional legal/technical 
review was held in June 1988. The contract was originally 
advertised for bid in December 1988. A total of five addenda were 
issued against the December 1988 bid document. 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 Reg. 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 updated checklists 
were applied to the conformed document to verify that compliance 
with applicable design criteria was maintained. 

The comments included in this package represent the result of the 
100% and Legal/Technical design reviews. The checklists included 
are the updated checklists applied to the conformed document. 
Checklist references to specific drawing numbers or specification 
sections are based on the conf armed contract documents. Only those 
portions of the checklists containing design criteria requirements 
directly applicable to this contract, including those for Fire/Life 
Safety, Security, System Safety, Reliability, Maintainability, 
Quality Assurance, and Configuration Management are included in 
this document. Responses to the comments are included in most 
cases, as well as resolution verification by MRTC Safety & 

901028bp.BS 
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Assurance personnel. Supporting correspondence has been included 
where deemed appropriate. Addenda issued, have been reviewed to 
determine impact on the Safety Certification Program. Addenda 
distribution letters, annotated to indicate results of the review, 
are included. 

The scope of this contract encompasses the installation of MOS-1 
traction power and auxiliary power electrical equipment, including 
LRT equipment ( funded by the Los Angeles County Transportation 
Commission) at the 7th/Flower substation, including field testing. 
The traction power equipment includes high-voltage ac switchgear 
assemblies. In MOS-1, the operating requirements defined by SCRTD 
Design Directives DD-003 and DD-004 require only one ac-to-dc 
conversion assembly; provisions are made to add a second unit in 
the future. Auxiliary power electrical equipment in each 
substation includes redundant power transformers and 480 V 
switchgear. Both of the redundant units must be provided in MOS-
1 as part of the dual independent feeds required by the System 
Design Criteria and Standards for emergency lighting and 
ventilation. The contract covers MOS-1 and includes a small amount 
of equipment installation for interfacing with the LRT at the 
7th/Flower Station. 

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. 

901028bp.BS 
01/17/90 2 



Safety Certification Program 

I DESIGN REVIEW CONT ACT NO. A-631 TRACTION POWER INSTALLATION 

REVIEWING DISCIPLINE MR.TC SAFETY. ASSURANCE 

EXCEPTIONS NOTED: NONE 

This verifies that the specifications and ctawings of the above DESIGN REVIEW PACKAGE comply wtth 

the api:jcable SCRTD DESIGN CRITERIA for safety, hAfe safety, seamy and system aSSlnlnCe. 

Date. I 
I /,2 2 ii.JO Sgn~~ 

Manager-MAT C Safety Assuance & Secllity Mana~RTC Systems Oivisia'1 





• 
.. ~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: 

' DISCIPLINE: 

W. SMITH 

FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. I.D. 

2.2 

2.2.1.3 

2.2.2.1 

2.2.2.2 

2.2.2.3 

2.2.2.4.l 

REQUIREMENT 

STATION FACILITIES 

The design of stations and their appur­
tenances shall conform to California 
Administrative Code (CAC} Title 24, 
CAC Title 19, CAC Title 8, California 
Public Utilities Commission (CPUC) 
General Orders except as specifically 
set forth in this chapter, and Uniform 
Building Code (UBC), 1979, as appiied by 

I Title 24, CAC. 

Building construction for underground 
1 stations shall be not less than UBC 
I Type I construction. 

1 Where stations have floor levels at or 
1 above ground level, that portion which 

is above ground shall be not less than 
UBC Type II-FR construction. 

Stations having more than two levels be­
low grade or more than 80 feet to the 
lowest level from grade will require 
protected level separation or other 
protection features to provide safe 
egress regardless of exit time calcula-
tions. , 

Station public occupancy shall be separ­
ated from station ancillary occupancy by 
minimum 2-hour fire rated construction. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 10/20/89 

A63l 
CONTRACT No.: . _____ _ _ 

REVIEW LEVEL: _F_IN_AL ____ _ 

YES NO 

X 

X 

X 

COMMENT 

See Criteria Con­
formance Checklist 
for applicable 
Station. 

See Criteria Con­
formance Checklist 
for applicable 
Station. 

N/A to this Contract 

N/A to this Contract 

See Criteria Con­
formance Checklist 
for applicable 
Station. 

PAGE -l-- OF ---:2-Ei 
0001.0.0 



SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: 

' DISCIPLINE: 

W. SMITH 

FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REO. I.D. 

2.2.2.4.2 

2.2.2.4.3 

2.2.2.S.l 

2.2.2.s.2 

REQUIREMENT 

Exception: A maximum of 2 station 
agents, supervisors, or information 
booths may be located within station 
public occupancy areas when constructed 
of approved noncombustible materials 
and limited in floor area to 100 SqUare 
feet each. Automatic fire protection 
systems installed in the area in which 
the booth is located shall extend into 
the booth. 

Station public occupancy shall be separ­
ated from power substations and trans­
former vault areas in station ancillary 
occupancies by 3-hour fire-rated con­
struction. 

Station public and ancillary occupancies 
shall be separated from nontransit occu­
pancies by 3-hour fire-rated construc­
tion. 

Electrical equipment areas which contain 
transformers and traction power equip­
ment shall be separated from all other 
occupancies by 3-hour fire-rated con­
struction. 

Vaults of not less than 3-hour fire­
rated construction shall be constructed 
for oil-insulated electric transformers 
and shall meet the NEC requirements for 
vault construction, including door and 
sill requirements. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL REVIEW LEVEL: ______ _ 

YES NO COMMENT 

X See Criteria Con­
formance Checklist 
for applicable 
Station. 

X 

X 

X 

,, 
N/A to this Contract 

PA GE ---2......._ 0 F ___ 2-6 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. I.D. 

2.2.2.5.3 

2.2.2.6.l 

2.2.2.6.2 

2.2.2.6.3 

2.2.2.6.4 

2.2.2.7 

REQUIREMENT 

Electrical equipment rooms, electric 
rooms, battery rooms, train control and 
communication rooms, and trash rooms 
shall be separated from other occupan­
cies by 2-hour fire-rated construction. 

Openings in 3-hour fire-rated separa­
tions shall be protected by labeled 
3-hour fire-rated (Class A) assemblies. 

Openings in 2-hour fire rated separa­
tions shall be protected by labeled l½­
hour fire-rated (Class B) assemblies. 

Openings in 1-hour fire rated separa­
tions shall be protected by 1-hour 
fire-rated (Class B) assemblies. 

Fire-rated assemblies protecting open­
ings in fire-rated separations shall be 
automatic or self-closing. Automatic 
closing assemblies protecting openings 
into station public occupancies shall be 
activated by approved detection devices, 
responding to products of combustion 
other than heat. Alternatively, auto­
matic closing assemblies may be released 
by heat-actuated devices alone where a 
separate smoke ,barrier is provided. 
Installation shall be in accordance 
with UBC Section 4306. 

Section 2.3.2.3 requirements for protec­
tion of underground guideways shall be 
applied to underground stations. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.; ______ _ 

REVIEW LEVEL: _F_IN_AL ____ _ 

YES NO COMMENT 

X See Criteria Con­
formance checklist 
for applicable 
Station. 

X 

X 

X 

X 

X 
( , 

See Criteria Con-
formance Checklist 
for applicable 
Station. 

PAGE -3-- OF--.....ia,..,6 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP : 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. I.D. 

2.3.2.3.1 

2.3.2.3.2 

2.3.2.3.3 

2.3.2.3.4 

REQUIREMENT 

Vent or fan shafts utilized for ventila­
tion of subway tunnels shall not ter­
minate at grade on any vehicle roadway 
or parking lot. 

Vent and fan shafts may te:aninate in the 
median strips of divided highways or on 
sidewalks designed to accept such 
shafts, or in open space areas, provided 
that their location at the level Qf the 
median strips, or sidewalk, or open 
space, is protected by a concrete curb. 
This curb shall be of sufficient eleva­
tion to exclude drainage into the shaft, 
but in no case shall the height be less 
than 6 inches. 

Installation of underground hazardous 
substance storage tanks and related 
piping shall not be pe:anitted directly 
over any transit system subsurface 
structure or within 25' measured hori­
zontally from the outside wall of such 
a subsurface structure (See 2.3.2.3.5). 

Installation of underground hazardous 
substance storage tanks and related 
piping, located in the area between 25 
feet and 100 feet (measured horizontally 
from the outside wall) of any transit 
system subsurface structure, and within 
that same area such tanks and related 
piping which are within 2' below the 
lowest point of excavation limit, shall 
meet the following requirements: 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.: ___ ___ ~ 

REVIEW LEVEL: _FI_N_AL ____ _ 

YES NO COMMENT 

X See Criteria Con­
formance Checklist 
for applicable 
Station. 

X 

0 
No Stations are im-
pacted by this 
Contract. 

, 
PAGE--4- OF--~;;l.-ee 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. 1.0. 

2.3.2.3.5 

2.3.2.3.6 

REQUIREMENT 

A. Tanks shall be of double wall 
construction. 

B. Tanks shall be equipped with an 
approved automatic leak detection and 
monitoring system. 

C. Tanks shall be provided with an 
approved corrosion detection system. 

D. Installation, maintenance and 
inspection shall conform to the re­
quirements specified by the authority 
having jurisdiction. 

Existing underground hazardous substance 
storage tanks located in or under 
buildings which are located directly 
above or within 25 feet (measured 
horizontally from the outside wall) of 
the subsurface transit structure, shall 
be removed. 

Where it is not possible to remove 
tanks, such tanks shall be abandoned 
in accordance with provisions of the 
authority having jurisdiction. 

Facilities dispensing hazardous sub­
stances from underground tanks where 
such tanks are located in the area 
within 100' (measured horizontally from 
the outside wall) of the subsurface 
structure shall be required to comply 
with the following: 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.: ______ _ 

REVIEW LEVEL: _FI_N_AL ____ _ 

YES NO COMMENT 

No Stations are im­
pacted by this 
Contract. 

PAGE~ OF--....,z,..6 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE:---------------

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. 1.0. 

2.2.2.3.7 

2.2.2.8.1 

2.2.2.8.2 

REQUIREMENT 

A. The surface around pump islands 
shall be graded or drained in a manner 
to divert possible spills from subway 
vent gratings, entrances, or exits. 

B. Appropriate continuous drains across 
driveways, ramps, and/or curbs of at 
least 6 inches in height shall separate 
facilities from adjacent subway pro­
perty. 

C. No connection (such as venting or 
drainage) of any storage tanks and re­
lated piping of hazardous substances 
to a fixed subsurface transit structure 
shall be permitted. 

D. Points of dispensing for hazardous 
substances shall not be located less 
than 50 feet from the nearest subway 
system opening. 

Other fill or dispensing points for 
hazardous substances shall be subject to 
restrict~ons as prescribed in 2.3.2.3.6. 

All structural assemblies and building 
appurtenances shall conform to Type I 
structures per.tJBC Chapters 5, 17, and 
18. 

Combustible adhesives and sealants used 
shall not compromise requirements of 
section 2.2.2.9. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

REVIEW LEVEL: _F_IN_AL ____ _ 

YES NO 

X 

X 

COMMENT 

No Stationsare im­
pacted by this 
Contract. 

. 

See Al63, Sect. 13121, 
Para. 1.2. 

See Criteria Con­
formance Checklist 
for applicable 
Stations. 

PA GE .....Q..- OF ---"'2~6 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE : 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. 1.0. 

2.2.2.8.3 

2.2.2.9.1 

2.2.2.9.2 

2.2.3.1.1 

2.2.3.1.3 

REQUIREMENT 

Elevators and escalators shall be 
constructed of noncombustible materials 
and conform to CAC Titles 24 and 8. 

Interior finishes shall be Class I (per 
UBC Chapter 42) for all exit access 
routes and exits. Platforms and mezza­
nines in transit stations shall be 
considered exit access routes for the 
purpose of determining interior finish 
requirements. 

Interior finishes in all other areas 
shall be UBC Chapter 42, Class I or II. 

Provisions shall be made for emergency 
ventilation for protection of patrons 
and employees from fire and products of 
combustion. 

Ventilation shaft tenninals at grade 
shall be located as follows: 

DATE: 10/20/89 

A631 
CONTRACT No.=-----~­

REVIEW LEVEL: _F_I_N_AL- --~-

YES NO COMMENT 

X See Contract A720 and 
A710 for Elevators & 
Escalators. 

X See Criteria Con­
formance Checklist for 
applicable Stations. 

X 

X 

X 

A. Openings for blast relief shafts, and X 
underplatform and smoke exhaust shafts 
at grade shall be separated by a 
minim.um horizontal distance of 40 feet 
from the closest station entrance, 
surface emergency stair doorways, 
unprotected outside air intake or 
other openings, or from each other. 

o Where this distance is not practi­
cal, the horizontal distance may be 
reduced to 15 feet if the closest 

X 

12/15/86 - Rev. 1 
SNT7570 A631 S?.R.T.D. l]Bl{ffl 

, 

PA GE --+-- 0 F ---d1-toie 
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• 4;. SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
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METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: -------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. 1.0. REQUIREMENT 

blast relief or underplatform and 
smoke exhaust shaft terminal is 
raised a minimum of 8 feet above the 
station entrance, emergency stair 
doorway and unprotected outside air 
intake or other opening, or the 
underplatform and smoke exhaust 
shaft terminal is raised a minimum 
of 8 feet above the blast relief 
shaft terminal. 

DATE: 10/20/89 

A631 
CONTRACT No.:·-----~-

REVIEW LEVEL: _FI_N_AL ____ _ 

YES NO 

X 

COMMENT 

See Criteria Confor­
mance Checklist for 
applicable Station . 

B. The minimum distance between the X 

2.2.3.2.l 

2.2.3.2.2 

edges of adjacent openings for outside 
air intake shafts protected by smoke 
dampers and blast relief shafts or 
underplatform and smoke exhaust shafts 
shall be as follows: 

Where: d = minimum distance in feet 
between the edges of the adjacent 
openings. 

L1 and L2 = lengths in feet of the 
aajacent parallel sides of the 
openings. 

Ventilation systems shall be designed so 
that in a fire emergency the air temper­
ature in exit pathways does not exceed 
120°F. 

Emergency ventilation systems shall pro­
duce airflow rates so as to provide a 
stream of noncontaminated air to patrons 

12/15/86 - Rev. 1 
SNT7570 A631 

X 

X 

PAGE_a.._ OF---2~6 
0008.0.0 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: -------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. I.D. 

2.2.3.3.1 

2.2.3.3.2 

2.2.3.3.3 

2.2.3.3.4 

2.2.3.3.5 

REQUIREMENT 

in egress path. 

Ventilation fans used for emergency 
service, their motors and all related 
components exposed to the ventilation 
airflow shall be designed to operate in 
an ambient atmosphere of 300°F for a 
period of at least 1 hour. 

Local fan motor starters and related 
operating control devices shall be 
isolated from the ventilation airflow by 
a separation having a fire-resistance 
rating of at least 2 hours. 

Fans used for emergency ventilation 
shall be single or dual-speed, reversi­
ble, or capable of changing direction of 
airflow by use of dampers. 

Fans required for emergency operation 
shall be capable of satisfying emergency 
air-velocity criteria in either supply 
or exhaust modes. 

Thermal overload protective devices 
shall not be provided on motor controls 
of fans used for emergency ventilation. 
Circuits shall..be designed to maintain 
current to the emergency fan motor~ 
without operation of protective devices 
{unless excess current is sensed simul­
taneously with a no-airflow signal). 

Two independent electrical supplies 
shall be provided for each of the 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: _____ _ _ 

FINAL 
REVIEW LEVEL: _____ _ _ 

YES NO 

X 

X 

X 

X 

X 

X 

COMMENT 

See A740, Sect. 15865-
12. 

Coordinated Between 
Contracts A631 & 

A740. 

See A740, Sect. 15865-
8, A740 Dwgs. 

See A740, Sect. 15865-
8 & A740 Dwgs. 

See Criteria Con­
formance Checklist 
for applicable 
Station. Also Elect. 
single line dwgs. 

See Criteria Con­
formance Checklist for 

PAGE--!L_ OF __ _..2_6 
0009.0.0 



SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

FIRE/LIFE SAFETY - STATIONS 
DISCIPLINE: 

REVIEW REFERENCE: -------------­
CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. 1.0. 

2.2.3.4.1 

2.2.3.4.2 

I 2.2.3.4.3 

2.2.3.4.4 

2.2.3.5.1 

2.2.3.5.2 

REQUIREMENT 

emergency fans. Automatic transfer 
shall be provided in the event the 
normal supply source fails. 

Operation and fail-safe verification of 
proper operation of emergency fans 
shall be effected by Central Control 
with supply-off-exhaust indication pro­
vided for each fan as well as from a 
local control isolated as in 2.2.3.3.2. 

Controls shall be provided at the EMP 
for operating the ventilation system in 
all modes. This location and the local 
control shall override control from CC. 

Emergency ventilation shall be designed 
to operate in full coordination with the 
trainway ventilation system. 

Emergency ventilation systems shall be 
controlled in all operating modes; 
locally, from the EMP, and from CC. 

Ancillary area ventilation systems shall 
be arranged so that air is not exhausted• 
into station public occupancy areas. 
Controls fo~ shutdown of ancillary area 
ventilation systems shall be provided 
at the EMP. 

Battery storage or similar ancillary 
rooms in which hydrogen gas or other 
hazardous gases may be released shall 

12/15/86 - Rev. 1 
SNT7570 A631 

10/20/89 
DATE: 

A631 
CONTRACT No.:------­

FINAL 
REVIEW LEVEL: ______ _ 

~ES NO 

X 

X 

X 

X 

X 

X 

COMMENT 

applicable Station. 
Also Elect. single 
line dwgs. 

See Contract A640, 
Contract Dwgs., N-057, 
N-257, N-054, N-254, 
N-059, N-062, N-063. 
Also see Spec. Sect 
TP-10 & Contract 
A740. 

See Criteria Con­
formance Checklist 
for applicable 
Station. Also see 
Contract A740. 

See Criteria Con­
formance Checklist 
for applicable 

PAGE ....1Q_ QF ___ 2..,.6 
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• t!~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY DATE: 10/20/89 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN A631 
REVIEW REFERENCE: CONTRACT No.:~----- -

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 REVIEW LEVEL: _FI_N_AL ____ _ 

REO. I.D. 

2.2.4.1 

2.2.4.1.1 

REO UIREMENT YES NO 

require mechanical ventilation and be 
ventilated in accordance with NFPA 91 
and as follows: 

A. Exhaust ducts from battery rooms 
shall not connect with duct systems 
used for other purposes. 

X 

B. Exhaust system operation shall be X 
proven by means of an air-flow switch, 
from which a no-air-flow signal producEs 
an alarm at a continuously attended 
location and will cause battery chargirg 
serving the affected area to be deener­
gized. 

Electrical equipment and wiring materi­
als and installations within stations 
shall comply with NEC and, other than 
for traction power, shall satisfy the 
following requirements: 

Materials manufactured for use as 
conduits, raceways, ducts, boxes, 
cabinets, equipment closures and their 
surface finish materials shall be 
capable of withstanding 932°F for l hour 
and shall not support combustion. Other 
materials when embedded in concrete are 
acceptable. 

X 

X 

All conductors shall be insulated. 
Copper ground wires may be bare. All 
thicknesses of insulation and jackets 

X 

12/15/86 - Rev. l 
SNT7570 A631 

COMMENT 

Station. 

See Criteria Con­
formance Checklist 
for applicable 
Station HVAC Dwgs. 

See Criteria Con­
formance for 
applicable Station. 
Also see Struct & 
Arch. Plans. 

See Criteria Con­
formance Checklist 
for applicable Station. 
Also see Elect. Plans 
& Specs. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: DATE: 

10/20/89 

W. SMITH 
REVIEWER: 

FIRE/LIFE SAFETY - STATIONS 
DISCIPLINE: Z.lliTRO R.i\.1-t i"RwEci' SYSTEM ITRSIGN A631 

REVIEW REFERENCE: CONTRACT No.:----=-­
CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 FI 

REVIE W LEVEL: 

i1--_R_E_a_._1_.D_. -+-------R_E_a_u_1_R_E_M_EN_T ______ "tY_E_ST'N_o...,... ___ c_o_M_M_E_N_T __ --; 

2.2.4.1.3 

•~ 2.2.4.1.4 

shall conform to NEC. 

Insulation shall conform to Article 310 
of NEC and be moisture- and heat-resis­
tant, and carry temperature ratings 
corresponding to application not lower 
than 194"F. 

Wire and cable used in operating vital 
train signal circuits and power cir­
cuits to emergency fans, lights, etc., 
shall pass the flame-propagating cri­
teria of IEEE 383 and have a minimum 
short circuit time of 5 minutes in the 
flame test of IEEE 383. Such tests 
shall be performed with the wire and/or 
cables protected as they will be when 
installed. 

0 

0 

0 

All conductors shall be enclosed in 
conduits, enclosed raceways, boxes 
and cabinets, except in traction 
power substations, electrical 
equipment rooms, train control 
rooms, or communications rooms. 

Conductors in conduits or raceways 
may be embedded in concrete or run 
in concrete electrical duct banks. 

Conductors shall not be installed 
exposed or surface-mounted in air 
plenums which may carry air at the 
elevated temperature accompanying 
the fire-emergency conditions. 

lf/15/86 - Rev. 1 
SNT7570 A631 

X 

X 

X 

X 

X 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also see Elect. Plans 
& Specs. 

See Criteria Con­
formance Checklist 
for applicable 
Station. Also Spec. 
Sects. 

See Criteria Con­
fonnance Checklist 
for applicable 
Station. Also see 
Elect. Dwgs. 
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0012.0.0 



SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA ANO STANDARDS - VOL. l, SECTION 2.2 

REQ. I.D. 

2.2.4.l.6 

2.2.4.l.7 

2.2.4.l.8 

2.2.4.l.9 

2.2.5.2 

2.2.5.2.1 

REQUIREMENT 

Overcurrent elements which (a) are 
designed to protect conductors serving 
emergency equipment motors, emergency 
lighting, and communications equipment, 
and (b) which are located in spaces 
other than main distribution system 
equipment rooms, shall operate on 
magnetic principles and not depend upon 
thermal properties for operation. 

wiring for fans essential for emergency 
ventilation service shall meet the 
requirements of 2.2.4.1.4. 

Conductors for emergency lighting, com­
munications, etc. shall be protected 
from physical damage by transit vehicles 
or other normal transit system opera­
tions, and from fires in the transit 
system by suitable embedment or encase­
ment, or by routing such conductors 
through areas of low fire potential 
(light hazard). 

Switches, electrical outlets, and 
lighting fixtures in areas where bat­
teries are installed/charged shall be 
explosion proof per NEC. 

Occupancy and Occupant Load 

The occupant load for a station shall 
be determined based on an emergency 

12/15/86 - Rev. l 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.; ______ _ 

REVIEW LEVEL: _F_IN_AL ____ _ 

YES NO 

X 

X 

X 

X 

COMMENT 

See Critiera Con­
formance Checklist 
for applicable Station. 
Also See Elect. Dwgs. 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also Spec. Sects. 

See Criteria Con­
formance Checklist 
for applicable Sta. 
Also see Elect. 
Dwgs. 

See Criteria Con­
formance for appli­
cable Station. also 
Elect. Dwgs. 

See Exit Calculations 
prepared by RJA 
(12-5-85) 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

DATE: 10/20/89 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN A631 
REVIEW REFERENCE: CONTRACT No.: ______ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 
REVIEW LEVEL: 

FINAL 

REQ. I.D. REQUIREMENT YES NO COMMENT 

2.2.5.2.2 

2.2.5.2.3 

condition requiring evacuation of that 
station load to a point of safety. 

A. Access to the platform and/or the X 
station must be operationally con­
strained to a platform net area ocupanc~ 
equivalent to 4 square feet per person. 
For anticipated platform entraining 
loads that would result in area occu­
pancies of less than 4 square feet per 
person, the calculated platform load 
will be limited to the net platform 
area divided by 4 square feet per 
person. The minimum total exit width 
in feet shall be equal to this platforrr 
load divided by 50 patrons per foot of 
exit width. 

B. Notwithstanding other provisions in X 
2.2.5.2, exiting shall be provided, as 
a minimum, to accommodate the equiva-
lent of 7 square feet per person. 

C. Special design consideration shall X 
be given to stations directly servicin; 
areas where events occur that result ir. 
abnormal patron loads. 

If there are side platform stations, 
each platform shall be considered sepa­
rately. At center platform stations, 
arrival of trains from both directions, 
plus their entraining loads, shall be 
considered. 

X 

12/15/86 - Rev. 1 
SNT7570 A631 

See Exit Cale's 
Prepared by RJA 
(12-5-85.) 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. l.D. 

2.2.5.2.4 

2.2.5.3.1 

2.2.5.3.2 

2.2.5.3.3 

2.2.5.3.5 

REQUIREMENT 

At mezzanines or multi-level stations, 
simultaneous platform loads shall be 
considered for all exit paths passing 
through that area. 

Exit capacities shall be calculated on 
the basis of 22-inch wide exit lanes. 

1 Width shall be measured in the clear at 
1 the narrowest point except that individ­

ual handrails may project 3½ inches into 
the required width. Fractional lanes 
shall not be counted in measuring exit 
capacities except that 12 inches added 
to one or more lanes shall be counted as 
½ a lane. 

There shall be sufficient exit lanes to 
evacuate the station occupant load as 
defined in 2.2.5.2.1 from the station 
platforms in 4 minutes or less (see 
Figure 2-1 "Emergency Exit Capacity 
Calculation" of criteria). 

The station shall also be designed to 
permit evacuation from the most remote 
point on the platform to a point of 
safety in 6 minutes or less. 

The capacity in persons per minute 
(ppm), travel speeds in feed per minute 
(fpm), and requirements for exit lanes 
shall be as follows: 

A. Platforms, corridors, and ramps of 
4 percent slope or less: Exit 
corridors and ramps shall be a minimum 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

REVlE W LEVEL: 
FINAL 

YES NO COMMENT 

X See Exit Calculations 
prepared by RJA 
12-5-85. 

X 

X 

X 

X 
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.SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: - --- - ~--- - - ---

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REO. 1.D. REQUIREMENT 

clear width of 5 feet 8 inches. In 
computing the number of exit lanes 
available, 1 foot 6 inches shall be 
deducted at each platform edge and 1 
foot at each sidewall. 

Per exit lane: Capacity - 50 ppm 
Travel speed - 200 fpm 

DATE: 10/20/89 

A631 
CONTRACT No.: _ _ ____ _ 

REVIEW LEVEL: _F_IN_AL ____ _ 

YES NO 

X 

COMMENT 

See Exit Calculations 
prepared by RJA 
(12-5-88.) 

B. Stairs, stopped escalators, and X 
ramps of over 4 percent slope: Exit 
stairs shall be a minimum clear width 
of 3 feet 8 inches. Exit ramps shall 
be a minimum clear width of 6 feet. 
Stopped escalators may be considered as 
emergency exits of two-lane capacity 
provided they are of nominal 4 feet 
width; of l½ lane capacity provided 
they are of nominal 2 feet 8 inches 
width; and one-lane capacity if less 
than 2 feet 8 inches width. 

Per exit lane "up" direction: 
Capacity - 35 ppm 
Travel Speed - 50 fpm* 

Per exit lane "down" direction: 
Capacity - 40 ppm 
Travel Speed - 60 fpm* 

(*Indicates vertical component of travel 
speed) 

C. Doors and gates: Exit doors and 
gates shall be a minimum of 3 feet 
wide. 

12/15/86 - Rev. l 
SNT7570 A631 

X 
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«7 SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

DATE: 10/20/89 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN A631 
REVIEW REFERENCE: ----- -----~--- CONTRACT No.: ____ __ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 REVIEW LEVEL: _ F_IN_AL ___ _ ~ 

REQ. 1.0. REQUIREMENT YES NO COMMENT 

Per exit lane: Capacity - 50 ppm 

D. Fare collection gates qualifying for 
use in exit paths shall be electricallj 
deactivated to assume an acceptable exjt 
mode in the event of a power failure OI 

through a manual or remote control 
activation. 

X See Exit Cale's pre­
pared by RJA (12-5-85). 

1. Bi-parting gates when deactiva- X 
ted shall provide a clear unobstruc-
ted aisle, a minimum of 20 inches in 
width, mounted between consoles that 
do not exceed 3 feet 3 inches in 
height. 

Per gate: Capacity - 50 ppm 

2. Turnstiles a minimum of 20 
inches in width having a bar posi­
tioned to have maximum height of 3 
feet which, when deactivated, will 
free wheel in the exit direction. 
Consoles shall not exceed 3 feet 3 
inches in height. 

Per gate: Capacity - 25 ppm 

3. Gates fitted with approved panic 
hardware and opening in the direc­
tion of exit travel, with minimum 
nominal width of 3 feet. 

12/15/86 - Rev. l 
SNT7570 A631 

Per gate: Capacity - 50 ppm per 
exit lane 

X 

X 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. l, SECTION 2.2 

REO. I.D. 

2.2.5.3.6 

2.2.5.3.7 

2.2.5.3.8 

2.2.5.3.9 

2.2.5.3.10 

2.2.5.3.12 

REQUIREMENT 

Fare gates not qualifying for use in 
exit paths shall be prominently 
marked "Not an Exit." 

From each platform there shall be a min­
imlJIIl of 2 exits not less than 100 feet 
apart. Platform exits shall be stairs, 
escalators stopped or moving in the 
direction of egress to mezzanine level, 
emergency stairs, doorways, corridors, 
or walkways to a point of safety. 
Routes from platform ends into the 
underground trainway are not considered 
as exits for calculating exiting re­
quirements. 

There shall be a minimum of 2 exits from 
each mezzanine not less than 40 feet 
apart. 

No point on the station platform(s) or 
mezzanine(s) shall be more than 300 feet 
from an exit. 

All exit measurements shall be to a 
point of access to the exit. 

Exits other than fare collection gates 
shall provide f,or at least 50 percent of 
the exit capacity in any fare barrier. 

Means of ingress shall be provided from 
each trainway to the platform, as 
follows: 

12/15/86 - Rev. 1 
SNT7570 A631 

ID.T.D. lfBRDY 

DATE: 10/20/89 

A631 
CONTRACT No.:------­

FINAL REVIEW LEVEL: ______ _ 

YES NO 

X 

X 

X 

X 

X 

X 

COMMENT 

See Criteria Con­
formance Checklist 
for applicable Station. 
Also Arch Plans. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVl,EW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: -------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

RE Q, LO. REQUIREMENT 

2.2.5.3.13 

2.2.5.4 

2.2.5.5.1 

A. Two 2 feet 10 inch wide stairways, 
or other arrangement having equiva­
lent capacity, shall be provided at 
each end of platform, arranged to 
provide full capacity exiting from 
either trackway. 

B. Gates at the top of each stairway 
shall swing in direction of access to 
platform and provide clear opening 
width of not less than 3 feet. 

C. Gates, stairs, and landings shall 
conform to NFPA 101 and applicable 
building codes. 

Vertical circulation elements shall be 
comprised of stairs or stair/escalator 
combinations. Escalators shall not 
account for more than half the units of 
exit at any one level in the public 
area. 

Means of egress shall be arranged in 
accordance with applicable codes and 
regulations, except that for the 
purpose of the criteria, exits from 
station ancillary occupancy areas into 
station public -,~ccupancy areas shall 
be considered as discharging into a 
protected passageway leading directly 
to a point of safety. 

Station structures shall be provided 
with an emergency lighting system in 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

YES NO COMMENT 

X See Criteria Con­
formance Checklist 

X 

X 

X 

X 

X 

for applicable Station. 
Also see Arch. Plans. 

'!~ 

See RJA Station Exit­
ing Calcu. 12-1-84. 

See Criteria Con­
formance Checklist 
for applicable Station. 
Also see Arch. Plans. 

See Criteria Con­
formance Checklist 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ.1.0. 

2.2.5.5.2 

2.2.5.5.3 

2.2.5.S.4 

2.2.s.s.s 

REQUIREMENT 

accordance with UBC except as noted in 
2.2. 

Emergency lighting system is installed 
and maintained per NFPA Article 700, 
"Emergency Systems" to provide an illum-
inance level of 1 footcandle. • 

Exits shall be marked with readily v1s1-
able signs complying with the require­
ments of UBC. Where emergency lighting 
is required, exit signs shall be illumi­
nated from the emergency lighting 
source. 

Exit lights and essential signs shall be 
included in the emergency lighting 
system and be powered by an uninter­
ruptable power supply. Emergency 
fixtures, exit lights, and signs shall 
be separately wired from the emergency 
distribution panels. 

Emergency lighting for stairs and escal­
ators shall be designed to emphasize 
illumination on the top and bottom steps 
or landings. ~ minimum of one footcan­
dle of emergency lighting shall be 
provided throughout the entire run of 
each stair and escalator (per UBC, 
Section 3312(a)). 

Fire alarm control system shall be 
installed in each station facility, 

12/15/86 - Rev. l 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL REVIEW LEVEL: ______ _ 

YES NO 

X 

X 

X 

X 

X 

COMMENT 

for applicable Station. 
Also see Arch. & Elec. 
Plans. 

See Criteria Con­
formance Checklist 
for applicable Station. 
Also see Arch. & Elec. 
Plans. 

See Contract A760, 
Arch. & Elect. Dwgs. 
for applicable Sta. 
Also see Criteria 
conformance Checklist 
for applicable station. 

,, 
See Contract A640 & 
Elec./Comm Dwgs. for 

PA GE ~ 0 F ---l!!d.ee 
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• 
• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

FIRE/LIFE SAFETY - STATIONS 
DISCIPLINE: METRO . RA!t P8WEt"?! stSTEM DESIGN 

10/20/89 
DATE: 

A631 

REVIEW REFERENCE: --------------­
CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

CONTRACT No.; ______ _ 
FINAL 

REVIEW LEVEL: ______ _ 

REQ. I.D. REQUIREMENT 

conforming to NFPA 72A and 72D and CAC 
Title 19: 

A. Fire alarm devices shall be protec­
ted by a proprietary system Style D 
and Style 2 per NFPA 72D, Tables 
3-9.1 & 3-10.1. 

YES NO 

X 

B. The station facility fire alarm sys- X 
tern shall be electrically supervised 
and operated on low voltage with 
battery standby power. 

C. The public address system shall be X 
utilized for sounding req,.1ired build­
ingaudible fire alarm signals from 
the fire alarm control panel by means 
of a tone generator preceeding verbal 
announcements to direct patron evacua­
tion. Audibility level shall be a 
minimum of 10 dB over any background 
noise. 

D. All detector and extinguishing system X 
fire alarm, smoke detection, valve 
switches, and water flow indicator 
signals throughout the system shall, 
when activated, be transmitted simul­
taneously within the local station and 
to a central supervising station per 
NFPA 72D. 

12/15/86 - Rev. l 
SNT7570 A631 

COMMENT 

applicable Station. 
Also see Criteria Con­
formance Checklist for 
applicable Station. 

See Contract A640 & 
Elec./Comm. Dwgs. for 
applicable station. 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also see Contract A640, 
& A795. 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also A640 Contract & 
Elec./Comm Dwgs for 
applicable station. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - STATIONS 
DISCIPLINE: 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA ANO STANDARDS - VOL. l, SECTION 2.2 

REQ. l.D. REQUIREMENT 

2.2.6.1.2 

2.2.6.1.3 

• ., 2.2.6.1.4 

E. The fire alarm control system shall 
provide means to trip special extin­
guishing systems and to control 
ventilation systems in accordance 
with applicable codes. 

The EMP shall include an annunciator 
panel which indicates by audible and 
visual alarm the activation and location 
of any fire signal generated at the 
station facility. It shall also indi­
cate fire system supervisory signals and 
a fire alarm control panel trouble 
signal. 

A minimum of one EMP shall be located in 
the public area on the mezzanine adja­
cent to the fare array in the patron 
assist area in the pathway of the 
entrance to which the fire department 
will respond. 

Automatic fire detection devices shall 
be installed throughout all station an­
cillary areas where automatic sprinkler 
protection is not required, including 
return air and after the filters in air 
conditioning and ventilation systems 
serving more than one area. 

Manual fire alarm capability shall be 
provided by an emergency phone system. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A63l 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

YES NO COMMENT 

X See Criteria Con­
formance Checklist 

X 

X 

X 

X 

for applicable 
Station. Also see 
Contracts A640, A740, 
A745 & Mech. Elec./ 
Comm.Dwgs. for 
applicable Station. 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also see Contract 
A640 & Elec/Comm Dwgs. 
for applicable Station. 

~, 
See Criteria Con­
formance Checklist 
for applicable Station. 
Also see Contracts 
A640, A740 & Arch., 
Mech., & Elec./Comm 
Dwgs for applicable 
Stations . 

See Criteria Con­
formance Checklist 
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: -------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REO. I.D. 

2.2.6.1.5 

REQUIREMENT 

A. Emergency phones shall be located 
adjacent to each fire hose cabinet 
throughout the station. 

B. The emergency phones shall be a 
dedicated system that alarms at CC. The 
emergency phone system shall annunciate 
at CC and indicate station of origin. 

A supervised public address system shall 
be provided to facilitate patron evacua­
tion in the event of an emergency. 

DATE: 10/20/89 

A631 
CONTRACT No.; ______ _ 

REVIEW LEVEL: _F_IN_AL ____ _ 

YES NO 

X 

X 

X 

COMMENT 

for applicable 
Stations. Also see 
Contract A640 & Elec/ 
Comm.Dwgs. for 
applicable Station. 

u 
See Criteria Con­
formance Checklist for 
applicable Station. 
Also see Contract A640 
& Elec./Comm.Dwgs. for 
applicable Station. 

A. The public address system shall be x 
operable from the EMP and from CC 

B. The public address system shall X 

2.2.6.1.6 

conform to NFPA 72A and 72D. Supervi­
sion of the public address address 
system shall be through the station 
fire alarm control panel. 

Seismic alarm devices and controls shall 
be provided to detect a seismic event 
such that it will permit safe stopping 
of trains entering any zone of the 

12/15/86 - Rev. 1 
SNT7570 A631 

X 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. I.D. 

2.2.6.1.7 

2.2.6.2.1 

2.2.6.2.2 

2.2.6.3.1 

REQUIREMENT 

system where a seismic event has oc­
curred . Detection of a seismic event 
shall be annunciated in CC. 

Gas detection devices shall be provided 
to detect the presence of methane or 
other gases entering into the system. 
Presence of such gases shall be annunci­
ated in CC. 

Automatic sprinkler protection in ac­
cordance with NFPA 13, UBC Chapter 38, 
and LA Plumbing Code shall be provided 
in all station ancillary areas, except 
as provided in 2.2.6.2.2. Any other 
exception shall be approved by the F/LS 
Committee. 

Train control and communication rooms 
shall be protected with an automatic 
Halon 1301 extinguishing system meeting 
NFPA 12A and· LAFD Requirement 33, 
activated manually and through the 
fire alarm control panel by a cross­
zoned detection system. 

Standpi pe and Hose Systems 

Class III standpipe system coverage 
shall be provided throughout the station 
per NFPA 14 and UBC Chapter 38. Fire 
hose outlets shall be located so that 
any paint may be reached including in 
and around transit vehicles which may be 
stopped at the station, with 100 feet of 
hose and 30 feet of water stream. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.: ______ _ 

REVIEW LEVEL: _F_IN_AL_......,. __ _ 

YES NO 

X 

X 

X 

X 

COMMENT 

See Criteria Con­
formance Checklist 
far applicable Station. 
Also see Contract A640 
& Elect/Comm. Dwgs. 
far applicable Station. 

See Criteria Con­
formance for applic­
able Station. 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also see Contract A640 
& Mech. Elect/Comm 
Dwgs for applicable 
Station. 

See Criteria Con­
formance Checklist far 
applicable Station. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REO. I.D. 

2.2.6.3.2 

2.2.6.4.1 

2.2.6.4.2 

REQUIREMENT 

Manual and remote actuation of under­
vehicle water spray extinguishing 
systems shall be provided at stations, 
supplied from platform standpipe sys­
tems. Separately controlled systems, 
shall be provided on each track for 
lengths along the platform corresponding 
to each vehicle pair, considering 
variations in stopping position. 
Provisions for removing third rail power 
shall be provided so that power is 
automatically removed from that section 
of track, prior to actuating the under­
vehicle extinguishing system. 

Fire Extinguishers 

Portable fire extinguishers complying 
with NFPA 10, CAC Title 19, and LA Fire 
Code shall be placed at each fire hose 
location and at other locations as 
required by hazard type and space 
utilization. Multipurpose dry chemical 
extinguishers having a capacity of 10 
pounds and rated 4A-30B:C shall be used, 
supplemented by 10 pound, lOB:C CO 
extinguishers in rooms used for electri­
cal equipment: except that 10 pound 
2A-20B:C Halon 1211 extinguishers shall 
be provided in train control and commun­
ication rooms. 

Maximum travel distance to nearest ex­
tinguisher shall not exceed 150 feet in 
public areas. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ___ --~-

REV!EW LEVEL: _F_IN_AL ____ _ 

YES NO 

X 

X 

X 

COMMENT 

See Criteria Con­
formance Checklist 
for applicable Station. 
Also see Mech., Elect~ 
Arch. Dwgs for the 
applicable Station. 

To be furnished by 
District (SCRTD) 

See Criteria Con­
formance Checklist 
for applicable Station. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
FIRE/LIFE SAFETY - STATIONS 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.2 

REQ. I.D. 

2.2.6.5.1 

2.2.6.5.2 

2.2.6.5.3 

I 

REQUIREMENT 

Emergency Access to Stations 

Access ta station entrances and emer­
gency egress locations shall be from 
public streets, or an access road of 20 
foot minimum paved width, with widened 
28-faot turnouts wherever emergency 
vehicles may stop. 

An access road ta a station shall be 
continous from a public street ta a 
public street, or a 66-faat outside 
radius turnaround shall be provided. 

Fire Department inlet connections far 
automatic sprinkler and standpipe 
systems shall be located within 25 feet 
of vehicular access. Hydrant spacing 
and locations shall be determined by the 
FLSC. 

12/15/86 - Rev. l 
SNT7570 A631 

DATE: 10/20/89 

A631 
CONTRACT No.; ______ _ 

REVIEW LEVEL: ._ F_IN_A_L ____ _ _ 

YES NO 

X 

X 

X 

COMMENT 

Also see Arch. Dwgs foI 
applicable Stations. 

See Criteria Con­
formance Checklist for 
applicable Station. 
Also see Arch. & Mech. 
Dwgs for applicable 
Station. 

' , 
See Criteria Con-
formance Checklist for 
applicable Station. 
Also see Arch. & Mech. 
Dwgs for applicable 
Station. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MPTC- SAFETY u assQRANCE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REC. 1.0. 

2.3 

2.3.2.1 

2.3.2.1.1 

2.3.2.1.2 

2.3.2.1.3 

2.3.2.1.4 

2.3.2.1.5 

2.3.2.1.6 

REQUIREMENT 

TRAINWAY FACILITIES 

Underground Trainway Construction 

Perimeter walls and related construction 
of line sections constructed by the 
cut-and-cover method shall be at least 
Type I as defined by UBC. 

Structural liner of line sections con­
structed by a tunneling method through 
earth shall be Type I construction. 

Special liner reqt1irements_may be 
imposed to assist control of natural gas 
intrusion and, where utilized, shall be 
of noncombustible construction. 

Passenger evacuation walkways shall be 
constructed of noncombustible materials. 
walking surfaces are shall have a slip 
resistant design. Open grating surfaces 
shall not be permitted. 

Noncombustible rail ties shall be used 
in underground trainways, except at 
switch or crossover locations where fire 
retardant, pressure-treated ties may be 
used. 

Ancillary structures adjoining the 
trainway, including remote vertical 
exit shafts and ventilation structures, 
shall be not less than Type I approved 
noncombustible construction per UBC. 

12/15/86 - Rev. 1 
SNT7570 A631-l 

DATE: 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEV EL: ---+1,1,r09i.ir;i..d ..;:F':,,,.ffi~~ ... ra:. ...... -

YES NO COMMENT 

X 

X 

N/A to this Contract 

See Criteria Confor­
mance checklist for 
applicable station 

See Contract A610/ 
All5 Section 02457, 
Para" 2.1.B 

N/A to this Contract 
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. 1.D. 

2.3.2.2 

2.3.2.2.1 

2.3.2.2.2 

2.3.2.3 

2.3.2.3.1 

2.3.2.3.2 

REQUIREMENT 

Protection Separations for Underground 
Buildings 

Ancillary structures and areas within 
tunnels and tubes shall be separated 
from trackway areas by 3-hour fire­
resistive construction with all openings 
protected with approved Class A (3-hour 
rated) assemblies. 

All nonsystem structures or facilities 
shall be separated from underground 
trainway structures by unpenetrated 
4-hour fire-rated construction. 

Underground Trainway Protection 
Against Hazardous Substance Intrustion 

Vent or fan shafts utilized for ventila­
tion of subway tunnels shall not ter­
minate at grade on any vehicle roadway 
or parking lot. 

Vent and fan shafts may terminate in the 
median strips of divided highways or on 
sidewalks designed to accept such 
shafts, or in open space areas, provided 
that their location at the level of the 
median strips, or sidewalk, or open 
space, is protected by a concrete curb. 
This curb shall be of sufficient eleva­
tion to exclude drainage into the shaft, 
but in no case shall the height be less 
than 6 inches . 

12/15/86 - Rev.. 1 
SNT7570 A631-1 

DATE: lQ- 20- 89 

CONTRACT No.: __ A_6_3_1 ___ ......., 

REVIEW LEVEL: --ie-+foe+oli11.--r :z.-11l .... I:Mr..,~,.......-

YES NO 

X 

X 

X 

X 

COMMENT 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract 
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SOUTHERN "CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC;;,SAFETY & 1:+$.$JJ13A?JCE;; 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. tD. 

2.3.2.3.3 

2.3.2.3.4 

REQUIREMENT 

Installation of underground hazardous 
substance storage tanks and related 
piping shall not be ·permitted directly 
over any transit system subsurface 
structure, or within 25 feet measured 
horizontally from the outside wall of 
such a subsurface structure (See 
2.3.2.3.5). 

Installation of underground hazardous 
substance storage tanks and related 
piping, located in the area between 25 
and 100 feet (measured horizontally from 
the outside wall) of any transit system 
subsurface structure, and within that 
same area such tanks and related piping 
which are within 2 feet below the lowest 
point of excavation, shall meet the 
following requirements: 

A. Tanks shall be of double wall 
construction. 

B. Tanks shall be equipped with an 
approved automatic leak detection and 
monitoring system. 

C. Tanks shall be provided with an· 
approved corrosion detection system. 

D. Installation, maintenance and 
inspection shall conform to the require­
ments specified by the authority having 
jurisdiction. 

12/15/86 - Rev~ 1 
SNT7570 A631-1 

DATE: l,0- 20 - 89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEV EL: --l+.l'.}iili+f:l.,.._~,....~Pn~~M~""'---

YES NO COMMENT 

N/A to this Contract 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.2.3.5 

2.3.2.3.6 

REQUIREMENT 

Existing underground_ hazardous substance 
storage tanks located in or under 
buildings which are ·iocated directly 
above a subsurface transit structure, or 
within 25 feet (measured horizontally 
from the outside wall) of the subsurface 
transit structure, shall be removed. 

Where it is not possible to remove 
tanks, such tanks shall be abandoned in 
accordance with.provisions of the 
authority having jurisdiction. 

Facilities.dispensing hazardous sub­
stances from underground tanks where 
such tanks are located in the area 
within 100 feet (measured horizontally 
from the outside wall) of the subsurface 
structure, shall be required to comply 
with the following: 

A. The surface around pump islands 
shall be graded or drained in a manner 
to divert possible spills from the 
subway vent gratings, entrances, or 
exits. 

B. Appropriate continuous drains across 
I driveways, ramps, and/or curbs of at 

least 6 11 in height shall separate facil­
ities from adjacent subway property. 

C. No connection (such as venting or 
drainage) of any storage tanks and 

12/15/86 - Rev~ 1 
SNT7570 A631-l 

DATE: JQ- 20 89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: .. _ -..,;ia.,.,.aM,- ·•l'"ti...,.N':~-rm.--

YES NO COMMENT 

N/A to this Contract 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SJ,,FETY k ASSU$A'NCJ:; 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO. I.D. 

2.3.2.3.7 

2.3.3 

2.3.3.1 

2.3.3.1.1 

2.3.3.1.2 

REQUIREMENT 

related piping of hazardous substances 
to a fixed subsurface trainway transit 
structure shall be permitted. 

D. Points of dispensing for hazardous 
substances shall not be located less 
than 50 feet from the nearest opening to 
the subway system. 

Other fill or dispensing points for 
hazardous substances shall be subject to 
restrictions as prescribed in 2.3.2.3.6. 

TRAINWAY TRACTION POWER AND FACILITY 
WIRING 

Protective Coverboard 

The protective coverboard provided on 
all contact rail sections shall be 
securely anchored. 

Coverboard materials shall be electric­
ally insulating, capable of passing the 
ASTM E162-78 Radiant Panel Test with 
flame propagation index not exceeding 
15, and capable of passing the ASTM 
E662-75 test with a smoke emission 
optical density index {D) of 200 or 
less in 4 minutes. s 

The coverboard shall be capable of 
withstanding vertical mechanical load 
cycle and drop tests with loads of 250 

12/15/86 - Rev~ 1 
SNT7570 A631-l 

DA TE: ,, _ ___ -1 ....... o .... -..,2 ... 0.a-aa.a~..a9.__ ___ _ 

CONTRACT No.: __ A_6_3_1 ___ _ 

RE VIE W LEV EL: _....,.,.~,......'ll'M'l!er:----1 M'll !"ft1Mi 

YES NO 

X 

X 

X 

COMMENT 

N/A to thi s Contract 

See Contract A615 
Section TP-3-5, Para: 
3.4.2. Also Dwg: P-152 

See Contract A615, 
Section TP-3.3, Para: 
3.2.2,B,C,&D 

See Contract A615, 
Section TP-4-4, Para: 
4.6.4.A&B 
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

• ' ' 

··-~ -'1METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-Slr,FETY ei f\SSQEM:IO:: 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ.1.O. 

2.3.3.1.3 

2.3.3.2 

REQUIREMENT 

pounds distributed over 6" by 12" area 
at any single location, when supported 
at maximum design spans and with speci­
fied attachment methods without mani­
festing cracks, splits, points of 
stress, or breaks and with a permanent 
deflection of no more than¼ inch. 

During load cycle, deflection shall not 
exceed l~ inches and not exceed 2~ 
inches with a 12-inch drop test. 

The coverboard shall be permanently and 
conspicuously marked to provide basic 
location identification by section of 
trainway and electrification feeder 
zone. 

Markings should be at ends of station 
platforms, at each end of each contact 
rail gap, and at intervals along the 
trainway not to exceed 500 feet. 

Marking locations should be coordinated 
with graphics specified for emergency 
access points. 

Cables connecting the contact rail, 
pot heads, and energized hardware shall 
be covered with insulating material and 
installed so as nqt to present an 
electrical or tripping hazard to person­
nel on the walkway. 

12/15/86 - Rev: 1 
SNT7570 A631-1 

DATE: 

CONTRACT No.: ____ A6_3_1- ___ _ 

REVIEW LEVEL: ---+10""€f41i%-?...,n'"·a..._.i.;-r.---

YES NO 

X 

X 

X 

X 

X 

COMMENT 

See Contract A615, 
Section TP-4-4, Para: 
4.6.4.A&B 

See Contract A615 nad 
A680, Also A610/All5 

See Contract A680 and 
A760. Also see A610/ 
All5 

See Contract A615, A68( 
& 760. Also see A610/ 
Al15 

See Contract A631, Sec. 
16122-5, Para:3.3, alsc 
Dwgs: P-356, P-357-360 
& P-365 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY h ASSURANCE 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO.I.D. 

I 2.3.3.3 

2.3.3.4 

2.3.3.5 

2.3.4 

2.3.4.1 

2.3.4.1.4 

REQUIREMENT 

Warning signs shall be posted on the 
access to the trainway at stations, on 
fences of barriers adjacent to the 
trainway, or at other locations where 
nonemployees may attempt to trepass. 

The warning sign shall clearly state 
the hazard in letter, size, and colors 
as required by NFPA 70 and CAL/OSHA 
regulations. 

Wiring, materials, and all electrical 
installations including traction power 
or traction power control shall conform 
to the NEC. Facility wiring shall meet 
the additional requirements established 
in 2.2 for station facilities. 

The contact rail shall be located oppo­
site the safety walkway and the station 
platform. 

EMERGENCY EGRESS AND ACCESS FOR 
UNDERGROUND TRAINWAYS 

Areas of Safe Refuge 

Emergency egress means of evacuating 
patrons from transit vehicles in tunnels 
and through tunnels to reach areas of 
safe refuge shall pe provided. 

A trainway safe area of refuge shall 
meet the following requirements: 

12/15/86 - Rev~ 1 
SNT7570 A631-l 

DATE: 

CONTRACT No.: __ A_6_3_1-~......-­

R EVIE w LEV EL: ---.11"1,ee~t-P'""I""'?:~M.--

YES NO COMMENT 

X See Contract A680 & 
A760, also see A610/ 
AllS 

X See Contract A680 & 
A760. Also see A610/ 
A115 

X See Contract A63l, Sec 
16120. For Facility 
wiring, see Criteria 
Conformance Checklist 
for applicable contract 

X See Contract A610/All5 
Dwgs., also see A612 
dwgs 

N/A to this Contract 

,. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

• METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

.. ~, ., 
'-

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 

REVIEWER: 

MRTC-SAFETV ff aS5VR8Nl'cE 

W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO. I.D. REQUIREMENT 

A. A multiple tunnel underground 
trainway with either a minimum 2-haur 
rated fire barrier at each tunnel and 
with openings at each end of cross 
passages protected by Class B (1~ hour) 
fire assemblies, or w1th a minimum 
3-hour rated fire· barrier with a common 
wall between tunnels with openings 
protected with Class A (3-haur) fire 
assemblies . 

B. Emergency ventilation facilities 
shall be provided at each unclosable 
opening in the fire-rated ~arrier, as 
necessary for center platform stations 
or for special track sections, of 
sufficient capability that the effects 
of a vehicle fire can be prevented from 
passing beyond the opening for a minimum 
of 6 hours. (See 2.3.5.) 

C. Means shall be available at each 
point of access ta the area of refuge 
for removal of traction power and for 
communication with the transit control 
center. (See 2.3.7.) 

D. Egress from and access to this area 
shall not require returning through the 
tunnel of fire origin. 

E. Emergency lighting shall be pro­
vided. (See 2.3.4.7.) 

12/15/86 - Rev. 1 
SNT7570 A631-l. 

DATE: J0- 20,,;;-P.9 

CONTRACT No.: __ A_6_3_1 _ __ _ 

REVIEW LEVEL: ·---11-1'6~9,"l,,t~..;r;:i.;i-:~+'f.i!.lr)-i:.;i;.,..--

YES NO 

X 

COMMENT 

N/A to this Contract 

See Criteria Confor­
mance Checklist for 
applicable Contract 
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-• 
SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

• METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MP, r--s A VE;TY &· t1 SSCIRANC):;i 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

8EVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO. I.D. 

I 2.3.4.2 

2.3.4.2.1 

REQUIREMENT 

Egress Paths 

Safety walks shall be provided on one 
side of the tunnels, and shall be placed 
at the height of the vehicle floor (+0", 
-7") to facilitate egress through 
vehicle side doors. The following 
additional requirements shall be met: 

A. Level walkways, including ramps 
having a slope not exceeding 4%, shall 
have a clear width not less than 2 feet 
6 inches, a maximum cross slope toward 
the trackway of 0.5% and continuous 
wall handrails of l~- to l~-inch stan­
dard galvanized pipe mounted 2 feet, 6 
inches to 2 feet, 10 inches above the 
walkway with 3-inch minimum clearance 
to the wall. No protrusions into the 
walkway shall extend further than a 
perpendicular line tangent to the 
handrail. 

B. Stairs and ramps having a slope in 
excess of 4% and level walkways on the 
contact rail side of the trackway shall 
have a clear width of 2 feet 10 inches 
and be equipped with 3 foot, 6-inch 
high guardrails having an intermediate 
rail at midheight. 

Clear headroom and cross slope shall be 
as required for level walkways. 

12/15/86 - Rev~ 1 
SNT7570 A631-l 

DATE: j1 Q .,.,2Q n 85) 

CONTRACT No.: __ A_6_3_1_~~ ­

REVIEW LEVEL: - ......... lti""""'O!!i-,, """IJ!"""".11.'""•~!!'l!.MJ-.--

YES NO COMMENT 

N/A to this Contract 
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 
., . 

• • ~rMETRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: {:lRTC §APETY &- ll,SSTTBA,NC:t 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO. 1.0. 

2.3.4.2.2 

REQUIREMENT 

Stairs shall have a minimum of 2 risers, 
equal and not greater than 7~ inches, 
and 10 inch treads. 

C. Safety walks shall be brought down 
to rail elevation at track level at 
each end of a station platform to 
provide access to the undersides of 
vehicles for lengths not less than 15 
feet but not greater than 150 feet. 
Safety walks shall be brought down to 
rail elevation at crosswalks. 

Safety walks on the contact rail side of 
the trackway shall not be brought below 
the level of the contact rail cover­
board. 

Where walkways are at track level, guard 
rails shall be provided to afford 
vehicle hot shoe level protection. 

D. A clear vertical envelope shall be 
maintained on the walkway of 1 foot 6 
inches at the walking surface, 2 feet 
from 5 feet to 5 feet 6 inches, and 1 
foot 6 inches at 6 feet 8 inches with a 
worst case static vehicle envelope. 

Track walkways, when used for emergency 
egress, shall have. a smooth walking 
surface, not less than 3 feet 8 inches 
wide, provided between the running 
rails. The surface shall be flat and 

12/15/86 - Rev, 1 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

•· --.-, METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. 1.0. 

2.3.4.2.3 

2.3.4.2.4 

REQUIREMENT 

free from obstruction, holes, and 
drainage channels for the required 
width. 

Crosswalks shall be provided at track 
level to assure walkway continuity 
where safety walks are discontinued on 
one side of the tunnel and continued on 
the opposite side and where access is 
required from safety walks and track 
walkways to emergency stairs or cross­
passages. 

The crosswalks shall be of concrete 
construction, have a minimum width of 6 
feet and a walking surface at top of 
rail. 

The crosswalk surface shall be sloped a 
maximum of 4% from track walkway eleva­
tion. 

Where the crosswalk is to extend to the 
side of the tunnel with the contact 
rail, the contact rail shall be discon­
tinued not less than 5 feet from each 
side of the crosswalk. 

Walkway continuity shall be maintained 
at special track sections. Crosswalks 
shall be provided.the full width of all 
trackways at both ends of special track 
sections. 

12/15/86 - Rev~ l 
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-~ .SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFE'r Y & ASSUBAAC:E 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.4.3 

2.3.4.3.1 

2.3.4.3.2 

REQUIREMENT 

Safety walks of both trackways shall be 
located at the exterior walls above the 
contact rail coverboard. They shall 
have a clear width of 2 feet, 8 inches, 
guard rails, and use maximum 4t slope 
ramps for elevation changes, or both 
trackways shall be provided with walkway 
top-of-rail height a minimum of 3 feet 8 
inches from crosswalk to crosswalk. 

Emergency Exits To The Surface 

Emergency exits to the surface shall be 
provided at intervals not exceeding 
1,000 feet when trackways are not 
separated by solid walls or when the 
trackways are not accessible from each 
other due to individual tunnel profiles. 

Where trackways are separated from ea.ch 
other by solid walls with the required 
fire resistance and having cross­
passages meeting the requirements of 
2.3.4.4, emergency exits to the surface 
shall be provided: 

A. At unprotected openings in the 
separating wall away from stations, 
such as special track locations. 

B. At maximum 200_0 ft intervals 
where tunnel separation does not 
qualify as a safe area of refuge as 
defined by 2.3.4.1.4. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: ..§TC- SAFETY ·& A,SSLB~,NCE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.4.3.3 

2. 3. 4. 3 .. 4 

REQUIREMENT 

Emergency exit enclosures shall be 
separate from ventilation shafts, 
although they may be adjacent. 

Stairs and passageways shall have a 
minimum clear width of 3 feet 8 inches. 

Stairways shall have standard handrails 
or guardrails on each side, landings of 
length equal to the stair width at the 
bottom and at not greater than 12-foot 
vertical intervals, minimum 7-foot 
headroom, maximum 7~-inch step risers, 
and minimum 10-inch wide step treads. 

Doors shall be single leaf, 4-foot 
wide, Class B (1~-hour) fire doors, 
arranged to open in the direction of 
travel and equipped with self-closing 
devices. 

Emergency exit discharge shall be to an 
area of safety as defined in 2.3.4.1, 
through an opening with a width of 3 
feet 8 inches and a height or length of 
6 feet 8 inches. The exit will norm.ally 
be one of the following: 

A. Vertical exit door in a surface 
kiosk or an adjacent building. Such a 
door shall be eqt1ipped with panic 
hardware on the emergency exit stairway 
side and shall have a minimum fire 
rating fo 1~ hours. Entrance from the 
outside shall be provided by a key or 
wrench. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRT,C-SAfETY ti: AS:SIIBNlICi:: 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO. I.D. 

2.3.4.4 

REQUIREMENT 

B. Horizontal exit door or hatch flush 
with surface level. The flush exit 
doors shall be of solid steel and shall 
be counterweighted or spring loaded so 
that they will open when pressure is 
put on panic release bar on the emer­
gency e~ist stairway side. 

The force required to open or close the 
hatch shall not exceed 15 pounds applied 
at the latch side. 

The hatch shall be equipped with a hold 
open device which shall automatically 
latch the door in the open position so 
as to preclude accidental closure. 

Entrance from the surface side shall be 
provided by a key or wrench. 

Where the hatch is in -a position subject 
to pedestrian traffic, an automatic 
warning bell at the surface shall be 
activated by foot traffic at the bottom 
of the stairs or at an intermediate 
landing. 

C. Exit doors at the surface shall be 
at locations acceptable to local author­
ities and shall not be provided in 
areas subject to vehicular traffic. 

Distance between tunnel cross-passages 
shall be approved by the FLSC; cross-

12/15/86 - Rev, 1 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY Ii SSU]ANCE 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. 1.0. 

2.3.4.4.1 

2.3.4.4.2 

2.3.4.4.3 

REQUIREMENT 

passage spacing shall not exceed 800 
feet, unless authorized by the FLSC. 
They shall meet the following require­
ments: 

The sill of a cross-passage opening 
shall match the elevation of the 
service walkway or crosswalk to which 
it connects. The cross-passage shall 
have a minimum clear, unobstructed 
width of 6 feet, 6 inches, and it shall 
have a desirable height of 8 feet and a 
minimum height of 7 feet. Ventilation 
and drainage shall be provided. 

Cross-passage may be incorporated in 
pump or ventilation structures. Where 
they are a part of a ventilation struc­
ture, the passageway shal be separated 
from the air plenums and sumps and be. 
enclosed by construction with a minimum 
fire rating of 2 hours. Space for any 
ventilation or drainage equipment shall 
be provided exclusive of the 6 feet 6 
inches as required in 2.3.4.4.1. 

The minimum dimensions of the door 
opening shall be 3 feet 8 inches wide 
by 80 inches high. Doors shall be 
provided at each end and arranged to 
open into the cros_s-passages. The 
doors shall be offset to the same side 
of the cross-passage . 

12/15/86 - Rev: 1 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: , MRTC- SAFETY & bSS'P2oNCJ;; 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

RE Q. I.D. 

2.3.4.4.4 

2.3.4.4.5 

2.3.4.5 

2.3.4.6 

2.3.4.7 

2.3.4.7.1 

2.3.4.7.2 

REQUIREMENT 

Doors, door frames, and hardware shall 
have a minimum fire rating of 1~ hours 
(Class B). 

Doors shall be equipped with door 
closures and passage latch sets to 
allow opening from either side. All 
doors and hardware systems shall be 
designed to withstand an air pressure 
of 70 pounds per square foot applied on 
either side of the entire door area. 

Emergency exit doors shall be provided 
at maximum 500-foot intervals in the 
common wall separating the trainways in 
cut-and-cover structures. 

A single sliding door shall be used with 
the door and hardware having a minimum 
fire rating of 3 hours (Class A). The 
door shall be selfclosing and equipped 
with pull handles to allow opening from 
either side. 

Cross-passage and exit doors shall be 
identified by signs and lights. 

Emer9ency Lighting 

Emergency tunnel lighting illumination 
levels shall not be less than 1 foot­
candle measured at ground level. 

Emergency lighting at walking surface 
within emergency exits and cross­
passages, and within tunnels at exit and 
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY & ASSURANCE 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REC. I.D. 

2.3.4.7.3 

2.3.4.8 

2.3.4.8.1 

2.3.4.8.2 

2.3.5 

2.3.5.1 

REQUIREMENT 

cross-passage doors, walkway stairs, 
walkway ramps over 4% slope, and cross­
walks shall provide illumination at 
not less than 1 footcandle and all other 
walking surfaces of means of egress at 
not less than 1 footcandle. 

Underground trainway emergency lighting 
shall otherwise conform to requirements 
for station emergency lighting. (See 
2.2.5.5.) 

Emergency Access To Trainway 

In those locations where emergency 
egress from the trainway is provided, 
emergency access shall also be provided, 
meeting the requirements of 2.2 . 6.5. 

At such locations in 2.3.4.8.1, Command 
Posts (CP) as defined in 2.3.7.4 shall 
be provided. 

VENTILATION SYSTEMS 

General 

Trainway ventilation systems shall be 
comprised of normal environmental 
control systems and emergency ventila­
tion systems. Eme_rgency ventilation 
facilities may be used under abnormal 
conditions to control unusually large 
gas and vapor and penetrations, and 
under conditions of failure of the 
normal air handling control systems. 

12/15/86 - Rev. 1 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN R'EVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC- Sr! '>'E v & z. SSIJJU\NCE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.5.2 

2.3.5.2.1 

2.3.5.2.2 

2.3.5.3 

2.3.5.3.1 

REQUIREMENT 

Emergency Ventilation System Capability 

An emergency ventilation system shall be 
provided. 

Emergency ventilation systems shall be 
capable of controlling air quality for 
not less than 60 minutes in tunnels 
having unseparated trainways or lacking 
cross-passages. 

With trainways in separated tunnels 
having cross-passages, emergency venti­
lation shall control fire effects in the 
tunnel of fire origin for 60 minutes, 
and in the unaffected tunnel indefi­
nitely. 

Ventilation Of Exit Routes From 
Trainways 

Emergency egress between trainways and 
areas of safety, which will be through 
stations or through independent passage­
ways and/or stairways, shall be protec­
ted by ventilation control as follows: 

Egress paths shall remain protected for 
an additional time, beyond that speci­
fied in 2.3.5.2.2,. determined on the 
basis of exiting scenarios considering 
maximum train capacity . 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: t:::WTC- ~!f'FTY & AS SJIBiWGE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.5.3.2 

2.3.5.3.3 

2.3.5.3.4 

2.3.5.4 

2.3.5.5 

__ .' 2.3.5.5.1 

REQUIREMENT 

Exit stair shafts and passageways shall 
not be used to exhaust air in either 
normal or emergency ventilation modes. 

Exhaust air shall be discharged suffici­
ently away from egress discharge points, 
so that exhaust will neither enter the 
stair shafts or passageways, nor impede 
the discharge of patrons from the exits 
to areas of safety. 

Station ventilation systems shall be 
designed with an operational mode 
permitting them to function in coordina­
tion with the emergency ventilation 
system. 

Circuit control and supervision and 
duplicated power supply shall be pro­
vided as necessary for station ventila­
tion systems to properly perform the 
emergency function. 

Air Quality Reauirements 

Ventilation for control of fire effects 
shall be designed to be adequate in the 
event of multiple transit vehicle fire 
involvement and the resultant generation 
of combustion products as described in 
2.2.3.2. 

Ventilation Equi 2ment Requirements 

Wiring for fans essential for emergency 
ventilation service shall consist of 2 

12/15/86 - Rev. 1 
SNT7570 A631-l. 

DATE: 70- 20 -29 

CONTRACT No.: __ A_6_3_1 _ __ ,_ 

REVIEW LEVEL: --::i:■l'!e,e!"!t,'9-:!!. --!'•:i:~~\f'!!~~!-"l'n.,......-

YES NO COMMENT 

X See Criteria Confor­
mance Checklist for 
applicable contract 

X 

X 

X 

X 

X 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable station 

See Criteria Confor­
mance Checklist for 
applicable station 

See RJA calculations 
for applicable 
contract 

See Criteria Confor­
mance Checklist for 

PAGE 6610 .ca ~...--2- 9--



• 

•• 

- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 

REVIEWER: W. SMITH 

DISCIPLINE: FIRE/LIFE SAFETY - TRAINWAY FACILITIES 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ.1.0. 

2.3.5.5.3 

2.3.5.5.4 

2.3.5.5.5 

REQUIREMENT 

electrical feeders from 2 separate 
sources. Power feeders from a utility 
company furnishing power for fans shall 
be isolated from each other and shall 
originate from separate and distinct 
sources. 

Conductors for emergency power shall be 
protected from physical dam.age by 

1 transit vehicles or other normal transit 
system operations and from fires in the 

1 transit system by suitable embedment or 
encasement, or by routing ~uch conduc­
tors external to the interior under­
ground portions of the transit system 
facilities. 

Fans shall be single- or dual-speed and 
reversible or capable of changing the 
direction of airflow by means of 
dampers. The minimum acceptable 
reverse (supply) flow capacity shall be 
90 percent of the forward (exhaust) 
flow capacity. 

Fans required for emergency operation 
shall be capable of satisfying emergency 
air velocity criteria in either supply 
or exhaust modes. 

Ventilation fans used for emergency 
service, their motors, and all related 
components exposed to the ventilation 
airflow shall be designed to operate in 
an ambient atmosphere of 300°F for a 
period of at least one hour. 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC REETV ·~ !, iS!TRANct 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.5.5.6 

2.3.5.5.7 

2.3.5.5.8 

2.3.5.6 

2.3.5.6.1 

REQUIREMENT 

Local fan motor star~ers and related 
operating control devices shall be 
isolated from the ventilation airflow 
by a separation having a fire-resistance 
rating of at least 2 hours. 

Thermal overload protective devices 
shall not be provided on motor controls 
of fans when used for emergency ventila­
tion. 

Circuits shall be designed to maintain 
current to the emergency fan motors when 
in emergency mode without operation of 
protective devices (unless excess cur­
rent is sensed simultaneously with a 
no-air-flow signal). 

Sufficient emergency ventilation shall 
be provided with one of the most crit­
ical ventilation fans malfunctioning. 

Supervision And Control 

Emergency ventilation systems shall be 
supervised and controlled in all operat­
ing modes locally and remotely at both 
the CC facility and at the station 
EMl?. 

Local controls and EMP controls shall 
have primary and secondary overriding 
capability, respectively. 
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.• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT •· 
1METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

•·· 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MR.TC- SAFETY & A-S StlJIBNCE 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

AEQ. l.D. 

2.3.5 6.2 

2.3.5.6.3 

2. 3 .·5. 6. 4 

REQUIREMENT 

Local control shall be from a protected 
location near the fans separated from 
other areas by 2-hour fire-rated con­
struction. Access shall be from the 
trainway and from the street level 
access adjacent to the fan shaft. 

Power availability on each power source 
shall be annunciated in the local 
control room and means shall be provided 
for manually transferring fan circuits 
from one power source to the other. 

When using manual transfer switches, 
both remote control locations should 
have similar annunciation and manual 
switch capability. with automatic 
transfer switches, the remote control 
locations shall have a single annuncia­
tion that power is available. 

Fan running shall be proven by air-flow 
sensing devices for each fan for opera­
tion in both the supply and exhaust 
directions. Air movement at 90% of 
rated air flow shall be required to 
initiate the fan-running signal for 
both the high-speed and low-speed modes. 

Fan speed and direction shall-be con­
trolled and status_ fully annunciated at 
local and remote control locations. 

• • 2.3.5.6.5 The following trouble status signals 
shall be annunciated in the local 

12/15/86 - Rev~ l 
SNT7570 A63l-l 

DATE: 1.0- 20 89 

CONTRACT No.: __ A_6_3_1--~­

R EVIE W LEV EL: _ .....,...,~~'l"'M~-10M !' U ~.l.: 

YES NO 

X 

X 

X 

X 

X 

X 

COMMENT 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract. 
Also see Elect. plans 

See Criteria Confor­
mance Checklist for 
applicable contract. 
Also see Elec. plans 

See Criteria Confor­
mance Checklist for 
applicable contract. 
Also see Elec. plans 

See Criteria Confor­
mance Checklist for 
applicable contract. 
Also see Elec. plans 

See Criteria Confor­
mance Checklist for 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

.· ·-

·' 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SM'ETY &_ASSURANCE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. l, SECTION 2.3 

REQ. 1.0. 

2.3.5.6.6 

2.3.6 

2.3.6.1 

2.3.6.2 

REQUIREMENT 

control room: high temperature, excess 
fan vibration, excessi_ve current demand, 
and loss of current in any phase. 

A summarized trouble signal shall be 
annunciated at CC and EMP. 

Control and status annunciation circuits 
shall be supervised by the _fire alarm 
control panel in a nearby station. 

FIRE PROTECTION SYSTEMS 

Protective Signaling Systems 

Protective signaling systems shall be 
installed as indicated in 2.2, 2.2.6.1.3 
for traction power substations, gap-tie 
stations, unit substations, pump and 
valve rooms, and in ventilation systems 
as noted; 2.2.6.1.6; and 2.2.6.1.7. 

Standpi pe Signaling Systems 

A Class I wet standpipe system shall be 
installed in accordance with Chapter 38 
UBC as applicable and the following 
requirements: 

• , 2.3.6.2.1 The standpipe system shall be supplied 
through direct connections from the 

12/15/86 - Rev, 1 
SNT7570 A631-l 

DATE: 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: ----+ir110Qf'ts.,.,.., --;,1!"...,!~~~llM.""', --

YES NO 

X 

X 

X 

COMMENT 

applicable contract. 
Also see Elec. plans 

See Criteria Confor­
mance Checklist for 
applicable contract. 
Also Contract A640 

See Criteria Confor­
mance Checklist for 
applicable station 

See Criteria Confor­
mance Checklist for 
applicable contract 

N/A to this Contract 

PAGE __11__ OF _2=1 __ 
0023.0.0 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY & ASS)JF,ANCE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL . 1, SECTION 2.3 

REQ. 1.0. 

2.3.6.2.2 

2.3.6.2.3 

REQUIREMENT 

public water supplies at station loca­
tions, portals, and other access points 
to the system. Station standpipe sup­
plies and trainway standpipe supplies 
may be combined. 

Where water supplies divide to feed 
standpipe systems in two directions, 
check valves shall be provided at the 
point of connection to each feed main. 

When needed for required system relia­
bility, a normally closed bypass may be 
employed. 

Fire department inlet connections shall 
be provided at each point of connection 
to public supplies. 

A. Inlet connection shall be arranged 
to join the public main supply at street 
level, utilizing the standard valve pit 
arrangement of NFPA 24, Appendix A, fig­
ure A-2-6c, including control valves and 
check valves. 

B. Inlet connections shall be visible 
from a public way and comply with the 
requirements of 2.2.6.5.3. 

C. Graphics ident.ifying the portions 
of the trackway supplied shall be placed 
at inlet connection locations. 

DATE: JQ - 2Q- 89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEV EL: -----''t'H6*6Ho~,-_...,.., n;-,.~i!'ol!· M;""'---

YES NO COMMENT 

N/A to this Contract [ 

I 

••• 2.3 •. 6.2.4 Control valves and check valves at 
points of system supply and subdividion 

12/15/86 - Rev~ 1 
SNT7570 A631-1 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC- SAFETY $, ASSI,TRANc;e; 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
O1SCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ.1.O. 

2.3.6.2.5 

2.3.6.2.6 

2.3.6.2.7 

REQUIREMENT 

shall only be located at stations, 
portals, street level valve pits, and 
within cross-passages and exit enclo­
sures. 

The trainway standpipe shall be a Class 
I wet standpipe system capable of 
providing a minimum of 500 gallons per 
minute at a residual pressure of 65 
pounds per square inch to the most 
hydraulically remote standpipe outlet. 

Fire hose outlets shall be equipped with 
21," NST fire hose coupling thread and be 
positioned as follows: 

A. Two outlets shall be provided within 
each cross-passage between underground 
trainways and at the trainway level 
within the enclosure of each emergency 
exit to the surface. 

B. Outlets shall also be installed in 
each trainway with locations coordinated 
with cross-passages and exit enclosures 
to obtain a spacing not exceeding 250 
feet between hose outlets. , 

C. In cut-and-cover subway structures, 
hose outlets shall be provided on each 
side of the separating common wall, 
near each exit door. 

All common supply piping shall be sized 
for a minimum flow of 500 GPM for the 

12/15/86 - Re~. 1 
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DATE: 10- 20- 89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: ---l'HS'l-ff.3¥l!r4.....,:,arI~t...i;z;.,'1',J::--

YES NO COMMENT 

N/A to this Contract 
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY & ASSURANCE' 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.6.2.8 

2.3.6.3 

2.3.6.3.1 

2.3.6.3.2 

2.3.7 

2.3.7.1 

2.3.7.1.1 

REQUIREMENT 

first standpipe plus 250 GPM for each 
additional standpipe·, the total not to 
exceed 2,500 GPM. 

Standpipe system control valves shall 
be supervised from the fire alarm 
control panel in an adjacent station by 
means of valve-position indicators. 
One valve-position indicator signal 
shall be provided for each valve within 
each fire-rated.enclosure {series wired 
indication circuit). Valves which are 
to be normally closed shall be super­
vised in that position. 

Fire Extinguishers 

Portable fire extinguisher with a 
minimum rating of 4A-30B:C, 10 pound 
capacity and UL approved, shall be 
provided adjoining each trainway blue 
light station {BLS). (See 2.7.5 for BLS 
locations.) 

A minimum of one Halon 1211 extinguish­
er, UL approved, rated 2A-20B:C and 
having 10 pound capacity, shall be 
provided in each emergency fan control 
room. 

EMERGENCY COMMUNICATION 

Emergency Telephones 

Trainway emergency telephones shall be 

12/15/86 - Rev. 1 
SNT7570 A631-1. 

DATE: 10- 20- a:21 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: --·J:+t6-4f• e...,,,,.._f:'I'I-INl!\!!Afi"'"•-,--

YES NO 

X 

COMMENT 

N/A to this Contract 

To be provided by 
SCRTD 

To be provided by 
SCRTD 

See Criteria Confer-
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REO. 1.0. 

2.3.7.1.2 

2.3.7.l.3 

2.3.7.2 

2.3.7.3 

2.3.7.3.l 

2.3.7.3.2 

REQUIREMENT 

part of the emergency telephone system 
required in 2.7.4.2. 

Emergency telephones shall be provided 
at each Blue Light Station. 

Emergency telephones shall be provided 
in emergency fan control rooms. 

Blue Light Stations {BLS) 

Blue light station requirements for 
transit stations and trainways are 
described in 2.7.5. 

Tactical Communications 

Fire department tactical communications 
capability shall be provided throughout 
underground trainways, and shall be 
designed in accordance with the require­
ments of 2.7.3. 

Hard-wired systems shall include fire 
phone access positions at street level 
inlet connection locations, trainway 
entrances to enclosed exits to the 
surface, at all standpipe hose outlets, 
and at all BLS loc~tions. 

Where equipment is provided for augmen­
tation of public emergency organization 
radio channel transmission, receiving 

12/15/86 - Rev. 1 
SNT7570 A631-1· 

DATE: 'l'Q - 20- 69 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: -~':l:"'"e,e,l-i-l·is.--1,~..,. ... 't-MM:fl-ll'ri"--

YES NO 

X 

X 

X 

X 

X 

X 

COMMENT 

mance Checklist for 
applicable contract. 
Also see Contract A640 

See Contract A640 

See Contract A640 
Criteria Conformance 
Checklist 

See Contract A640 
Criteria Conformance 
Checklist 

See Contract A640 
Criteria Conformance 
Checklist 

See Contract A640 
Criteria Conformance 
Checklist 

See Contract A640 
Criteria Conformance 
Checklist 
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~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC- SAFETY % ASSIIBANCE 

REVIEWER: W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REQ. I.D. 

2.3.7.4 

2.3.7.4.1 

2.3.7.4.2 

2.3.8 

2.3.8.1 

2.3.8.2 

2.3.8.3 

2.3.8.4 

REQUIREMENT 

and transmitting access facilities shall 
be provided for each command post 
location. 

Command Post (CP) Locations 

Equipment shall be provided for CP 
locations as described in 2.7.2.4. 

Locations shall -be established at the 
station EMP, at portals, and at surface 
emergency access to trainway (2.3.4.8). 

STORAGE OR TAIL TRACK 

Trackway sections providing storage 
areas for trains shall be separated by a 
2-hour fire rated partition. Any 
opening in the partition shall be 
protected by a 1~ hr. rated assembly. 

Exits to the surface shall be provided 
at termination ends. 

Emergency ventilation shall be provided 
at each end in accordance with section 
2.3.5. 

Wet standpipes shall be provided in 
accordance with 2 .. 3. 6. 2 except that 
Class III hose cabinets shall be pro­
vided not to exceed a spacing of 250 
feet. 

12/15/86 - Rev~ 1 
SNT7570 A631-l 

DATE: 10- 20- ern 

CONTRACT No.: __ A_6_3_1 ___ -

REVIEW LEVEL: _ ...,._1 ..... 0,,.,,0,...t~ ?"IP'!""'lfflt.!'-M-- ,- -

YES NO 

X 

I X 

COMMENT 

See Criteria Confor­
mance Checklist for 
applicable station 

N/A to this Contract 

N/A to this Contract 

See Criteria Confor- I 
formance Checklist I 
for applicable contract 

N/A to this Contract 

PAGE 28 OF 29 
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. , - SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY §i ASSm¼NCE 

REVIEWER: 
W. SMITH 

FIRE/LIFE SAFETY - TRAINWAY FACILITIES 
DISCIPLINE: 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 2.3 

REC. 1.0. REQUIREMENT 

2.3.8.5 Approved automatic fire detection system 
meeting 2.2.6.1 shall be installed in 
the trackway. 

2.3.8.6 Access shall be provided at both ends 
of a maximum train length for each 
trainway section. 

2.3.8.7 A minimum spacing of 6 feet 6 inches 
shall be provided between trains stored 
on the same track. 

2.3.8.8 Conform to all other requirements for 
underground trainways as defined in 
section 2.3. 

12/15/86 - Rev, 1 
SNT7570 A631-l 
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DATE: 1O- 20-.,. f.9 

CONTRACT No.: _ _ A_6_3_1 _ __ -

R EVIE W LEV EL: _ _ 1 ...,.::,6 ... ,_l'"""f !MiWtt.i\,--I'-- -

YES NO 

X 

X 

X 

COMMENT 

See Criteria Confer-
formance Checklist 
for applicable contract 

See Criteria Confer-
mance Checklist 
for applicable contrac1 

N/A to this Contract 

See Criteria Confor-
mance Checklist for 
applicable contract 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

• 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MR.TC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 

STATION AND SITE, 07/86 REVISION 2 

REO. I.D. 

3.3 

3.3.1 

3.3.1.A 

3 .3 .1.B 

I 
3.3.1.C 

3.3.1.D 

3.3.1.E 

3.3.1.F 

REQUIREMENT 

STATION AND SITE 

Station and Site Layout 

Site access points shall be located 
to preclude traffic congestion. 

Traffic patterns for vehicles and pedes­
trians shall be clearly marked. 

Vehicle patterns that cross or result 
in counter-flow shall be minimized. 

Patron drop-off zones and taxi stands 
shall be located to minimize patron ex­
posure to traffic. Patrons shall be 
able to move directly to the station 
entrance without crossing traffic 
lanes. 

If public parking is provided, spaces 
shall be set aside for the handicapped 
at the closest point to the station 
entrance to minimize their exposure to 
traffic. 

Bus loading and unloading zones shall 
be located so that patrons do not have 
to cross traffic lanes. 

Clearly defined and well-marked cross­
walks and sidewalks shall be provided 
with slip-resistant surfaces. 

12/15/86 - Rev. 1 
SDE7981 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

YES NO 

X 

X 

X 

X 

X 

X 

COMMENT 

See Criteria Con­
formanc Checklist 
for applicable Station . 

L.A.-Dot Responsbility 

L.A.-Dot Responsibility 

No parking provided. 

L.A.-Dot Responsibility 

See Criteria Con­
formance for applicable 
Station. L.A. Dot re­
sponsibility for cross­
walk markings. Also see 
Civil Dwgs. & Specs for 
applicable Station. 

PAGE __ l_ OF_8 __ _ 
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•• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

DATE: 
10/20/89 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN A631 
REVIEW REFERENCE: _ _ ____ ___ _ _ ___ _ CONTRACT No.; ______ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 FINAL 
REVIEW LEVEL: ______ _ 

STATION AND SITE, 07/86 REVISION 2 

• 

REQ. 1.D. 

3.3.2 

3.3.2.A 

3.3.2.A.1 

3.3.2.A.2 

3.3.2.B 

3.3.2.C 

3.3.2.C.l 

I 

3.3.2.C.l.a 

3.3.2.C.l.b 

12/15/86 - Rev. 1 
SDE798l A631 

REQUIREMENT 

Station Architectural Features 

Signing 

Clear, legible, and well-ill.l.lTlinated 
signing and graphics shall be provided 
in stations . 

The signing and graphics shall be loc­
ated in a manner which enhances the 
safety and convenience of patrons. 

Right-hand traffic shall be maintained 
where possible through signing. 

Ar chi tect.1ral Psychology 

YES NO 

X 

X 

X 

Any design features or vistas which may X 
distract patrons at the head or foot of 
stairs and escalators shall be avoided. 

Platform 

A platform safety strip shall be pro­
vided as follows: 

The width of,the safety strip shall be 
18 inches, which includes the tactile 
strip and edge material. 

The platform edge material shall be 
slip-resistant and different in color 
and texture to distinguish it from the 
main platform area. 

X 

X 

X 

COMMENT 

see A680 & 760 
Contracts. 

Proceed under Contract 
A680 & A760~ to be in­
stalled by applicable 
Station Contract. 

See Criteria Con­
formance Checklist for 
applicable Station. 

PAGE ---2._ OF _8 __ _ 
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• +• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 

STATION AND SITE, 07/86 REVISION 2 

REO. I.D. 

3. 3.2 .c.1.4 

REQUIREMENT 

A narrow tactile strip two inches or 
less in width shall contrast with the 
platform edge and the main platform 
area. It shall be designed to improve 
the probability of the safety strip 
being sensed by the blind. 

DATE: 10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

YES NO COMMENT 

X See Criteria Conformance 
Checklist for applicable 
Station. Also applic­
able Station Arch. Dwgs. 

3.3.2.C.2 The underplatform design shall incorpor- X 
ate an area where one can crouch and 

See Criteria Conformance 
Checklist for applicable 
station. Also applicable 
station ARch. & Struct. 
Dwgs. 

3.3.2.C.3 

I 

12/15/86 - Rev. 1 
SDE7981 A631 

not be struck by the collector shoe or 
other parts of the train. 

The contact rail shall be located on 
the opposite side of the tracks from 
the underplatform refuge. 

X 

The platform design shall be coordin- X 
ated with the track layout and the veh-
icle static and dynamic outline to pro-
vide an acceptable interface between 
the platform and vehicle. This inter-
face is to minimize horizontal and ver­
tical gaps at the vehicle door thres-
hold. The dimensions shall be a nom-
inal three inches for horizontal gap 
between platform and vehicle static out­
line~ and a nominal 0.75 inches for the 
vertical gap downward from the vehicle 
doorsill to the platform finished floor. 

Alignment of the vehicle platform inter- X 
face shall reduce the potential for 
catching and trapping the wheels of a 
wheelchair. 

See Criteria Conformance 
Checklist for applicable 
Station. Also Contract 
A610/115. 

see Structural Standards 
A650 DWgs. 

PAGE __ 3_ Of_a __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

SYSTEM SAFETY - STATION AND SITE 
DISCIPLINE: 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW REFERENCE: --------------

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 

STATION AND SITE, 07/86 REVISION 2 

REO. 1.D. 

3.3.2.C.4 ' 
I 

' 

3.3.2.D 

3.3.2.E 

3.3.2.F 

REQUIREMENT 

Sufficient clear space shall be pro­
vided around overhead and side projec­
tions and corners to reduce the potent­
ial for bumping and walking into these 
protuberances. 

St~tion walking Surfaces 

All walking surfaces within the station 
shall have slip-resistant surfaces. 

Walkway Screening 

When passarelles or pedestrian walkways 
are provided over the trackway, the 
walkways shall be screened. 

Top of Parapet 

DATE; 10/20/89 

A631 
CONTRACT No.: - - ----­

FINAL REVIEW LEVEL: ______ _ 

YES NO COMMENT 

X See Criteria Conformance 
Checklist for applicable 
Station. Also applicable 
Station Arch. Plans. 

X See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Standards for applicable 
Station. 

None Provided 

The top of the parapet shall be sloped X See Criteria Conformanc~ 
Checklist for Applicable 
Station. Also see Arch. 
Standards & Struct. 

3.3.2.G 

3.3.2.G.l 

3.3.2.G.2 I 
3.3.3 

.) • .) • .J.i'.I. 

12/15/86 - Rev. l 
SDE7981 A631 

away from the vertical circulation ele­
ments and visual openings to prevent ob­
jects from being placed upon them. 

Railings/Guardrails 

Railings and guardrails shall comply 
with the requirements of NFPA-101 and 
the applicable local codes. 

Glazed railings shall not be installed. 

Elevators/Escalators 

X 

Std's for applicable 
Station. 

,, 

PAGE_4_ OF_8 __ _ 
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• • SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

•• • 

_, 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW REFERENCE: --------------

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 

STATION AND SITE, 07/86 REVISION 2 

REO. I.D. 

3.3.3.A.l 

3.3.3.A.2 

3.3.3.A.3 

3.3.3.A.4 

3.3.3.B 

3.3.3.B.1 

3.3.3.B.2 

I 
3.3.3.B.3 I 

REQUIREMENT 

Elevators shall meet the safety re­
quirements in the elevator/escalator 
codes, ANSI Al7.1, the handicapped re­
quirements in ANSI All7.1, and Title 24 
of the California Administrative Code. 

Two-way communication from within the 
elevator cab shall be provided between 
the patron and Rail Control Center 
(RCC) . 

Elevators shall be sized to accommo­
date a horizontally positioned stretch­
er of the type carried in emergency 
vehicles. 

Remote elevator indicators and controls 
shall be provided at RCC for emergency 
operation. 

Escalators 

Escalators shall meet the safety re­
quirements in the elevator/escalator 
code, ANSI A17.1. 

Signing and graphics shall be provided 
ta enable patrons to determine the dir­
ection of escalator motion prior to 
their arrival at, and well clear of, 
the landing plate . 

Status indicators shall be provided. 

12/15/86 - Rev. 1 
SDE7981 A631 

DATE: 10/20/89 

A631 
CONTRACT No.:------­

FINAL 
REVIEW LEVEL: ______ _ 

YES NO CO MM ENT 

X Nat a part of this 
Contract. See Spec. A72C 
Sect. 14200, Para: 1.2, 
1.6, & 3.3. 

X 

X 

X 

X 

X 

X 

See Applicable Criteria 
Conformance Checklist 
far Station. Also see 
A640 & A720, & Elect/ 
Camm.Dwgs. far applic­
able Station. 

See Contract A720 Dwgs. 

See A720 Sect. 14200. 

see A710, Sect. 14210-12 

See Contracts A680, A760, 
A710 and the applicable 
Station Contract. 

See A710, Sect. 14310, 
Para:2.2. 

PAGE __ s_ OF_s __ _ 
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• Q SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

DATE: 
10/20/89 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN A631 
REVIEW REFERENCE: CONTRACT No.: ______ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 FINAL 
REVIEW LEVEL: ______ _ 

STATION AND SITE, 07/86 REVISION 2 

REO. 1.0. 

3.3.3.B.4 

3.3.3.B.6 

3.3.3.B.7 

3.3.3.B.8 

3.3.3.B.9 

3.3.4 

3.3.4.A 

3.3.4.B 

REQUIREMENT 

Adequate queuing space shall be provid­
ed at both the top and bottom of escal­
ators. 

YES NO 

X 

An emergency stop capability shall be X 
provided at the top and bottom of escal­
ators and shall meet the requirements 
of Cal/OSHA. 

The clearance between the cornbplate and X 
the steps and the balustrade and the 
steps shall be such that no shoes, 
clothing, or other similar articles may 
be trapped between these elements. 

Sufficient clearance shall be provided X 
between the structure and escalator mov-
ing handrails to prevent hands or cloth-
ing from being trapped. 

Safety devices shall include brakes X 
that assure that the escalator will not 
move when power is removed and patrons 
are using the stopped escalator as a 
stairway. 

Stairs 

There shall be a minimum of one stair 
connecting all levels in the public 
area that meets Fire/Life Safety re­
quirements. 

The tread-riser relationship shall meet 
the requirements of NFPA-101. 

X 

X 

COMMENT 

See Criteria Conformance 
Checklist for applicablE 
Station. Also A710 Arch. 
Plans. 

See A610, Sect. 14310. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see 
applicable Stations Arch. 
Std. Plans. 

12/15/86 - Rev. 1 
SDE7981 A631 PAGE~ OF_8 __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 

STATION AND SITE; 07/86 REVISION 2 

REO. 1.0. 

3.3.4.C 

3.3.4.D 

3.3.4.E 

REQUIREMENT 

The stairs shall be of a slip-resis­
tant material with an eased nosing that 
is distinct and meets the requirements 
of ANSI All7.l, and Title 24 of the 
California Administrative Code. 

When gutters/runnels are provided, they 
shall be protected by the handrails. 

Handrails shall be continuous and meet 
the requirements of ANSI All7.l, and 
Title 24 of the California Administra­
tive Code. 

Fare Collection 

DATE: 10/20/89 

A631 
CONTRACT No.:------~ 

REVIEW LEVEL: --,-F-INAL------

YES NO COMMENT 

X See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Std. 

X 

None Provided 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Std. 

3.3.5 

3.3.5.A Remote operation from the RCC shall be X Barrier free fare collec­
tion System being pro­
vided. No fare gate 

3.3.5.B 

3.3.5.C 

3.3.5.D 

3.3.5.E 

12/15/86 - Rev. 1 
SDE7981 A631 

provided to permit control of inbound 
patrons passing through the fare collec­
tion array. 

In the event of a power loss, the fare X 
collection array shall permit free exit­
ing. 

Remote controls shall be provided to X 
permit free exiting. 

Provisions shall be incorporated to 
permit ac~ess by the handicapped using 
wheelchairs. 

Sufficient exit gates shall be provid­
ed to allow rapid and complete dis­
charge of station occupant loads. 

X 

X 

arrays installed initially; 
will be addressed in Con• 
tract A660 as required. 

PAGE __ 7 _ OF_8 __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

DATE: 10/20/89 

REVIEWER: W. SMITH 

DISCIPLINE: 
SYSTEM SAFETY - STATION AND SITE 

SCRTD METRO RAIL SYSTEM DESIGN A631 
REVIEW REFERENCE: _____________ _ CONTRACT No.: ______ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.3 
REVIEW LEVEL: _F_INAL _____ _ 

STATION AND SITE, 07/86 REVISION 2 

REO. I.D. REQUIREMENT YES NO COMMENT 

3.3.6 Vehicle Approach System 

A visual and audible method shall be X See Contracts A650 
and A620 Spec. 

3.3.7 

3.3.7.A 

3.3.7.B 

3.3.7.C 

3.3.7.D 

12/15/86 - Rev. 1 
SDE7981 A631 

provided to alert patrons of the impend-
ing arrival of a train. 

Other Desi gn Features for Station and 
Site 

Patron flow patterns shall maintain a 
right-hand circulation where possible 
and shall be as simple as practicable. 

Maps shall be provided and located in 
the Emergency Management Panel (EMP) 
which show locations of shutoff con­
trols for water, gas, electricity and 
fuel lines. 

Guards and restraining rails, and 
similar items, shall be installed in 
specific areas where trains pose a 
clear danger to patrons, personnel 
or equipment. 

Adequate lighting of stairs and escal­
ators shall be provided. 

X 

X 

X 

X 

See Operations Plans 
& A760 Contract Dwgs. 

See A640, Sect. 10.4 
& A760 Contract. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Std. Dwgs. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see 
applicable Station Elect. 
Lighting Plans. 

PAGE __ B_ OF_8 __ _ 
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• 4 ;• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY - COMMUNICATIONS 
DISCIPLINE: St'.R1:0 ftB':i'RC -Mn sY''ST.EM DESlGN 

REVIEW REFERENCE: -------------­
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.4 

COMMUNICATIONS, 07/86 REVISION 2 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

--------,.-----------------------,.---r-T""'------------,1 
REQUIREMENT YES NO COMMENT 1 REQ. 1.0. 

3.4 

3.4.1 

3.4.2.A 

3.4.2.B 

3.4.2.C 

COMMUNICATIONS 

Closed Circuit Television (CCTV) 

Electronic surveillance shall be 
implemented to allow RCC to monitor 
selected station areas. 

CCTV shall permit RCC to monitor 
the station and platform. 

As a minimum, platform edges shall 
be covered by CCTV. 

Public Address (PA} System 

The PA system shall provide RCC full 
station coverage at a level sufficient 
to be heard over normal train, equip­
ment, and public noise. 

X 

X 

X 

X 

The PA system installation shall be X 
designed so that loss of an amplifier 
or a single audio loop will not leave 
any pttblic area without a public address 
capability. 

The PA system shall be on an uninter­
ruptible power source. 

The RCC shall have the capability to com­
municate with all the stations either 
singly or as a group. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see 
applicable Arch. & Elect r 
Dwgs. 

,, 
N/A to this Contract 
See A640 Contract 
Section. 

I 

12/15/86 - Rev. 1 
SDE7981 A631 PAGE_1_ OF_3 __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

REVIEWER: 

DISCIPLINE: 

W. SMITH 

SYSTEM SAFETY - COMMUNICATIONS 

Scil.TD METRC RAIL SYSTEM DESIGN 

10/20/89 
DATE: 

A631 
REVIEW REFERENCE: _____________ _ CONTRACT No.: ______ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 3.4 FINAL 
REVIEW LEVEL: ______ _ 

COMMUNICATIONS, 07/86 REVISION 2 

REQ. I.D. 

3.4.3.A 

3.4.3.B 

3.4.3.C 

REQUIREMENT VES NO 

Telephone Service 

Emergency telephone (ETEL) service shall X 
be provided at each passenger station. 

Emergency phones shall be located at the X 
Emergency Management Panel (EMF) and Com­
mand Post Locations, at the Emergency 
Trip Station (ETS), in the elevator, and 
at fire hose cabinets. 

The ETEL for ETS locations shall be used X 
for communication with RCC or Yard Tower. 

Patron assistance shall be provided by a X 
hands-free intercom service between 
patron at the station and RCC. 

Intercom service shall be located 
adjacent to fare-vending equipment and 
at other locations as determined by 
SCRTD. 

X 

Intercom operating controls, positions, X 
and locations shall be readily accessiblE 
and operable by elderly and handicapped 
persons. 

Public pay phones may be provided in X 
both free and paid areas of each station. 

COMMENT 

See Criteria Conformance 
Checklist for Applicable 
Station. Also see Arch & 
Elect. Plans for applic­
able Station. 

See Contract A640 Sect. 
5. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
& Elect. plans for 
applicable Station. 

12/15/86 - Rev. 1 
SDE7981 A631 PAGE __ 2 _ OF_3 __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

• 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 
MRTC-SAFETY, ASSURANCE & SECURITY 

GROUP: 

REVIEWER: 

DISCIPLINE: 

W. SMITH 

SYSTEM SAFETY - COMMUNICATIONS 

SC:RTD METH◊ MIL S?Stm bE:s..1Gf( 

REVIEW REFERENCE: -------------­
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.4 

COMMUNICATIONS, 07/86 REVISION 2 

REQ. I.D. 

3.4.4 

3.4.4.A 

3.4.4.A.l 

3.4 .. 4.A.2 

3.4.4.A.3 

3.4.4.B 

3.4.4.C 

3.4.4.D 

REQUIREMENT 

Public phones shall be located so that 
they will not interfere with pedestrian 
flow. 

Radio Communications · 

As a minimum, radio communication capa­
bilities shall be provided for: 

Emergency train operations 

Police emergency 

Fire emergency. 

Emergency radio communications shall be 
on separate channels. 

Emergency radio communications shall be 
provided to accommodate local Fire and 
Transit Police jurisdictions. 

An antenna system or other suitable 
arrangement shall be provided to permit 
use of handy-talkies of local fire de­
partments and other emergency service 
providers. 

Multiple channel capability shall be 
provided for emergency transmission in 
case of transmitter failure . 

12/15/86 - Rev. l 
SDE7981 A631 

10/20/89 
DATE: 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ----~- -

YES NO 

X 

COMMENT 

See Criteria ConformancE 
Checklist for applicabl1 
Station. Also see Arch. 
& Elect. plans for 
applicable Station. 

Not applicable to this 
Contract. See A640, 
Sect. 4. 

' • 

3 3 
PAGE-- OF __ _ 
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• 1'♦ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

' . . 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY - POWER 
DISCIPLINE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 
FOWER , -O 7 /86 EID,ITSTQN 2 

REQ. 1.0. 

3.7 

3.7.1 

3.7.1.A 

3.7.1.B 

3.7.1.C 

3.7.1.D 

3. 7 .1.E 

12/15/86 - Rev. 1 
SDE7981 A631 

REQUIREMENT 

POWER 

Emergency Trip Station (ETS) 

An ETS shall be located at each end and 
on each side of the platform, with 
appropriate signing. 

The locations shall not be accessible to 
patrons under normal conditions. 

An ETS shall be located at each tunnel 
cross passage, tunnel portals, and spe­
cial trackwork. 

ETS shall be located in the Yard, Yard 
Tower(s), and Yard buildings that re­
quire traction power. 

ETS shall be easily opened. 

ETS activation shall alarm at the RCC. 

The section of contact rail deenergized 
shall be identified. 

10/20/89 
DATE: 

CONTRACT No.: _A_6 __ 3 ___ 1 ____ _ 
FINAL 

REVIEW LEVEL: ______ _ 

rr'ES NO 

X 

X 

X 

X 

X 

X 

X 

COMMENT 

See Criteria Conform­
mance Checklist for 
applicable station. 
Also see applicable 
Station Elect. Plans. 
See A680 for signage. 

See Criteria Conform­
ance Checklist for 
applicable Station. 
Also see Arch. Plans. 

See Contract A640, 
Appendix TP-10-A and 
Article 15.12.2. 

See Contract Al15 
Elect. Dwgs. E-104 
through E-121. Also 
see Contract A640, 
Article 15.13.4. 

See Contract A640, 
10.9.1. 

See Contract A640, 
Article 10.9.1, 
10.9.2 and 10.9.3. 

See Contract A640, 
Article 10. 9·. 3. 

1 7 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

• 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 
MRTC-SAFETY, ASSURANCE & SECURITY 

GROUP: 
W. SMITH 

REVIEWER: 
SYSTEM SAFETY - POWER 

DISClPLJNE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 

REQ. I.D. 

3.7.1.F 

3.7.2 

3.7.2.A 

3.7.2.B.1 

3.7.2.B.2 

REQUIREMENT 

Yard ETS activation shall alarm at the 
Yard Tower. 

Station Emergency Power Requirements 

During power failures, emergency power 
shall be available at designated 
locations of each station and for all 
functions considered critical. 

Dual primary feeders shall be provided. 

Emergency power shall be provided for 
the following functions: 

o Public Address 
o Fire Suppression Systems 
o Fire Detection Systems 
o Security Detection and Alarms 
o CCTV Cameras and Monitors 
o Radio Subsystem 
o Displays depicting vertical circula-

tion element direction 
o Emergency Lighting 
o Emergency Telephones 
o Automatic Train Control Equipment 

Emergency lighting shall be .provided in 
the following locations: 

o Platform, other levels and entrances 
o Emergency exit routes 
o Ancillary rooms and spaces. 

12/15/86 - Rev. 1 
SDE7981 A631 

10/20/89 
DATE: 

CONTRACT No.: .... A=6=-=3 .... l....._ ___ _ 
FINAL 

REVIEW LEVEL: ______ _ 

YES NO 

X 

X 

X 

X 

X 

COMMENT 

See Contract A640, 
Article 4.2.11 and 
12.2.1. 

See A795 Contract -
Exhibit-I-one-Line 
Diagram and A640, 
Section 13. 

See Elect. Single­
Line dwgs. for 
Applicable station. 

See Contract A795 -
Exhibit 1 and Con­
tract A640, Article 
13. 

See Criteria Conform­
ance Checklist for 
applicable Station. 
Also Elect. Plan. 

2 7 
PAGE __ OF---
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• - SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY - POWER 
DISCIPLINE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 
PQWfR Q-1 /86 PEltIS IOtl' 2 

REQ. I.D. 

3.7.2.B.3 

3.7.3 

3.7.3.A 

3.7.4 

3.7.4.A 

3.7.4.B 

3.7.4.C 

12/15/86 - Rev. 1 
SDE7981 A631 

REQUIREMENT 

Emergency power shall be provided in 
the following locations: 

o RCC 
o Train Control & Communication Rooms 
o Yard Tower. 

TUnnel Emergency Power Requirements 

The loss of a single substation or a 
tunnel feeder shall not interrupt the 
functioning of safety-critical systems, 
such as the ventilation system, ETS, 
telephones and lighting. 

Tunnel fans, lighting, ETS and tele­
phones shall be fed from two separate 
power sources. 

Contact Rail 

The contact rail shall be located 
opposite the safety walk and the sta­
tion platform. 

Patrons and employees shall be alerted 
to the hazards of the contact rail 
through signing. 

Coverboards shall be installed to re­
duce the possibility of patrons and em­
ployees inadvertently contacting the 
contact rail. 

10/20/89 
DATE: 

CONTRACT No.: ........ A6 __ 3=1,..._ ___ .....,.. 
FINAL 

REVIEW LEVEL: _ _____ _ 

, YES NO COMMENT 

X See Contracts A640 
and A795. 

X 

X 

X 

X 

X 

See Elect. Single­
Line dwgs. for ap­
plicable Station. 
Also see Contracts 
A795 and A640. 

See Single-Line 
dwgs. for applicable 
Station. Also see 
Contracts A640 and 
A795. 

See A612 Contract. 

See A680 Contract. 

See Criteria Conform­
ance Checklist for 
applicable Station. 
Also see Contract 
A680. 

3 7 
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• - SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY - POWER 
DISCIPLINE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 
POWE'.R , 07/8§ ~EVISION 2 

REQ. 1.0. 

3.7.5 

3.7.5.A 

3.7.5.B 

3.7.5.C 

3.7.5.E 

12/15/86 - Rev. 1 
SDE7981 A631 

REQUIREMENT 

Traction Power 

Electrical grounding and lightning 
protection shall be provided for all 
traction power subsystems and gap 
breaker stations. 

The RCC shall have the capability of 
operating and controlling essential 
ac/dc switchgear functions. 

There shall be alarms and visual 
indication of status changes and 
abnormal conditions associated with 
traction power substations and gap 
breaker stations. 

Remote control of the Yard traction 
power substation shall be provided 
at the Yard Tower. 

The cable connecting the contact rail to 
the pothead and specified energized 
hardware shall be covered with suitable 
insulating material. This material 
shall be installed so as not to present 
an electrical or tripping hazard to 
people on the trackway. 

10/20/89 
DATE: 

CONTRACT No.:_A6_3_1 ____ _ 
FINAL 

REVIEW LEVEL: ______ _ 

IYES NO I COMMENT 

X 

X 

X 

X 

X 

See Contract A631, 
Section 01010-1, 
Para:1.2. Also see 
A630 Elect. Plans for 
TPSS grounding 
details. 

See Contract A640, 
Article 9.2.5. 

See Contract A640, 
Article 9.2.5. 

See Contract A640, 
Article 4.2.11, 2.2.1 
and 12.3.6. Also see 
Dwg. N-108. 

See Contract A631, 
Sect. 16122-5, Para: 
3.2.A and 3.2.B. 
Also see Para:3.3 and 
Dwgs. P-356, P-357, 
P-360, and P-365. 

4 7 
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• 4. SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

•• 

CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 
MRTC-SAFETY, ASSURANCE & SECURITY 

GROUP: 
W. SMITH 

REVIEWER: 
SYSTEM SAFETY - POWER 

DISCIPLINE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 
POWEE: , P 7 (S-6 BFTJT ,Sr iQN 2 

REQ. I.D., 

3.7.5.F 

3.7.5.G 

3.7.5.H 

REQUIREMENT 

Key locks shall be provided on all 
manual ac/dc breaker control cabinets. 

Transformer/rectifier doors shall be 
provided with power interlock safety 
switches. 

1 All drawout switchgear shall have 
shutters to protect personnel from 
accidental contact with live power 
circuits when the circuit breaker is 
removed. 

10/20/89 
DATE: 

CONTRACT No.: ........ A .... 63 __ 1 ____ --
FINAL 

REVIEW LEVEL: ______ _ 

YES NO COMMENT 

X See Contract A630, 
Sect. TP-5-3, Para: 
5.2.4.A. Also see 
Sect. TP-6-3, Para: 
6.2.2.B.3. 

X 

X 

See Contract A630, 
Sect. TP-4-15, Para: 
4.4.2.B. 

See Contract A630, 
Sect. TP-5-3, Para: 
5.2.3.C. 

3.7.5.I Circuit interrupting devices which do I X See Contract A630, 
Sect. TP-5-6, Para: 
5.3.3.B. Also see 
Sect. TP-6-6, Para: 
6.3.2.D. 

3.7.5.J 

3.7.5.K 

3.7.5.L 

12/15/86 - Rev. 1 
SDE7981 A631 

not have load-break capability shall be 
equipped with interlocks to prevent I 
unsafe operation. 

High-voltage terminations shall be pro­
tected to prevent accidental contact. 

Substation monitoring devices for de 
equipment enclosed in metal housings 
shall detect and annunciate the con­
dition when the de equipment enclosure 
is grounded or a positive bus is being 
faulted to the enclosure. 

Rubber matting of high dielectric 
strength, or an epoxy coating, shall 
be provided on the floor around the 

X 

X 

X 

See Contract A63l, 
Sect. 16443-5, Para: 
2.9. 

See Contract A630, 
Section TP-5-9, Para: 
5.4.1. 

See Contract A631, 
Sect. 09660-1. 

PAGE __ s_ OF_7 __ _ 
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• 4:::1' SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY - POWER 
DISCIPLINE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 
POWER , 07/86 REJllSION 2 

REQ. 1.0. 

3.7.5.M 

3.7.5.N 

3.7.5.0 

3.7.6 

3.7.6.A 

12/15/86 - Rev. 1 
SDE7981 A631 

REQUIREMENT 

perimeter of de conversion equip­
ment and switchgear. 

The equipment shall be located such 
that personnel cannot bridge to groun­
ded surfaces. 

Two means of egress shall be provided 
from each substation. 

Traction power zones shall be separated 
by nonbridgeable gaps. 

Traction power substations shall have 
ac receptacles isolated to prevent 
accidental grounding of the de power 
when using test equipment. 

Other Design Features 

All critical support facilities shall 
have subsystem status indicators on the 
RCC mimic board. 

An alarm shall sound when an equipment 
failure occurs. 

10/20/89 
DATE: 

CONTRACT No.;_A_6_3_1 ____ _ 
FINAL 

REVIEW LEVEL: ______ _ 

YES NO I 

X 

X 

X 

X 

X 

X 

COMMENT 

See Contract A630, 
TPSS equipment 
arrangement plans for 
applicable station. 

See Criteria Conform­
ance Checklist for 
applicable Station. 
Also see Arch. Plans. 

See Contract A610/ 
115, A620, A615, and 
A631. 

See Contract A630, 
Sect. TP-5-19, Para: 
5.9. Also see A630 
Contract Plan, 4598-
D320. 

See Contract A640. 

See Contract A640, 
Sect. TP-9-72, Para: 
9.4.4 and Sect. 
TP-9-111, Para: 
9.5.ll. 

6 7 PAGE __ OF __ _ 
0017.0.0 



• "~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY - POWER 
DISCIPLINE: 

REVIEW REFERENCE: SCRTD METRO RAIL SYSTEM DESIGN 
CRITERIA AND STANDARDS - VOL. 1, SECTION 3.7 
POWER . 07/ 86 REVIS!ON 2 

REQ. 1.0. 

3.7.6.B 

3.7.6.D 

3.7.6.E 

3.7.6.F 

12/15/86 - Rev. 1 
SDE7981 A631 

REQUIREMENT 

The RCC shall have the capability to 
isolate contact rail sections under 
normal and abnormal conditions. 

Equipment provided shall protect against 
battery overcharging. 

"Stingers"used in locations such as 
the maintenance shop shall be of the 
fail-safe (deadman's switch) type. 

Battery rooms shall contain a fixed 
eye and body wash unit meeting 
Cal/OSHA requirements. 

10/20/89 
DATE: 

CO NTR ACT No.: ......a.aaA6.aa.a3 ... 1 _____ - ,,,........ 
FINAL 

REVIEW LEVEL: ------~ 

YES NO COMMENT 

X see Contract A640. 

X See Contract A640, 
Sect. TP-13-4, Para: 
13.3.3. 

Not applicable to 
this Contract. 

X See Criteria Conform-
and Checklist for 
applicable Station. 
Also see Arch. Dwgs. 

PAGE _!_ OF _7 __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRTC-SAFETY &,ASSttBANCE 

REVIEWER: W. SMITH 

SYSTEM SAFETY 
DISCIPLINE: 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW W~HJ~ STANDARDS - vet. 1 , sectrDN 3 . 9 

WAYS AND STRUCTURES, 07/86 REVISION 2 

REQ. I.D. 

3.9 

3.9.1 

3 .9.1.A 

REQUIREMENT 

WAYS AND STRUCTURES 

Yard and Shops 

Shops shall be provided with dual power 
feeders and/or an emergency power 
source. 

DATE: Hl - 20- Rq 

CONTRACT No.: _ _ A_6_3_1 ___ _ 

REVIEW LEVEL: ____;;;1..;..0.;:;..0%.;;.....;;.F.;;;.I;;.;;NAL=---

YES NO 

X 

COMMENT 

See Contract A610 
A6l5, Dwg: E-036 

- ~·. 3.9.1.B 

I 
The requirements of Cal/OSHA and ap­
plicable local codes shall be met in 
the design of the Yard, shops, and 
equipment. 

X See Contract A112 

• 

3.9.l.C 

3.9.l.D 

3.9.1.E 

3.9.l.F 

3.9.1.G 

3.9,1.H 

Maintenance and other auxiliary ve­
hicles, including the hi-rail, shall 
have positive train protection capa­
ability for detection purposes and shall 

' be compatible with ATC train detection. 

The Yard design shall provide the capa­
bility to perform daily safety and oper­
ational checks on all trains entering 
revenue service. 

Isolated yard tracks shall not be 
powered inadvertently by bridging, 

Slip-resistant surfaces shall be provid­
ded in all maintenance facilities areas. 

Personnel in the Yard Tower shall be 
able to view the yard . 

Yard access for vehicular traffic by 
perimeter road shall be provided. 

12/~0/89 - Rev ~ 1 
SDE798l A631-1 

X 

X 

X 

N/A to this Contract 

See Contract All2 

See Contracts A620, 
A63l & A610/All5 
Dwgs 

See Dwg, S080, Con­
tract A610/A115 

N/A to this Contract 

N/A to this Contract 

PAGE_l_ OF~2 __ 
0001. 0. 0 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: MRI'C- SAfETY S b,SSHR-ANCE 

W. SMITH 
REVIEWER: 

SYSTEM SAFETY 
DISCIPLINE: 

SCRTD METRO RAIL SYSTEM DESIGN 
REVIEW tk~~~hN~ STX.11'.'lARDS - VOL, l , SECTION 3. § 

WAYS AND STRUCTURES, 07/86 REVISION 2 

RE0.1.0. 

3.9.l.I 

3.9.l.J 

3.9.l.K 

3.9.l.N 

REQUIREMENT 

Storage rooms and rooms containing com­
bustible or hazardous materials or high­
energy sources/equipment shall be pro­
vided with emergency exits. 

Overhead ac/dc power bus systems shall 
be protected or recessed to prevent con­
tact with movable maintenance platforms, 
ladders, or mobile cranes. 

Emergency eye wash and shower systems 
and drainage shall be provided for per­
sonnel decontamination, and shall be 
located in the immediate a~ea of the 
battery or battery or battery charging 
rooms(s). 

Rotating or other moving machinery 
shall be enclosed or properly guarded 
from personnel contact, and located 
away from pedestrian flow and mainte­
nance activities. 

I 3.9.1.0 High-temperature equipment and piping 
shall be properly guarded or covered 
with approved insulation in locations 
where contact by personnel or combus­
tibles may occur. 

I 

3.9.1.P 

Routing of high-temperature liquids over 
maintenance activities, personnel areas, 
or electrical equipment shall be avoided. 

Adequate clearance shall be provided in 
the shop area for safe "stinging" 
operations. 

12/20/89 - Rev. 1 
SDE7981 A631-l 

DATE: IQ- 20- 89 

CONTRACT No.: __ A_6_3_l ___ _ 

REVIEW LEVEL: _1_0-"-0%..;;......cF;....cI=N=AL=---

YES NO COMMENT 

X See Criteria Confor­
mance Checklist for 
applicable contract 

X 

X 

X 

X 

N/A to this Contract 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract 

See Criteria Confor­
mance Checklist for 
applicable contract 

N/A to this Contract 

PAGE_2_ OF-2 __ 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
'C.EKTIFIAKl.E E'LEMENT: T~AC'TJDN POWEf< INSTALLATIUN 

GROUP: MRTC-SAFETY, ASSURANCE & SECURITY DATE: 10/20/89 

W. SMITH 
REVIEWER: 

DISCIPLINE: 
SECURITY - STATION AND SITE 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: _____________ _ 

CRITERIA AND STANDARDS - VOL. 1, SECTION 4 

REQ. I.D. 

4.3.1 

4.3.1.C.l 

4.3.1.C.2 

4.3.1.D 

4.3.2.A.l 

4.3.2.A.2 

REQUIREMENT 

Station and site landscape plantings and 
design features shall be coordinated 
with traffic movements and lines of 
signt so as not to interfere or obstruct 
with electronic or visual surveillance 
or result in potential hiding places for 
vandals/intruders. 

Station sites and parking lots shall be 
illuminated during hours of darkness and 
reduced visibility, in accordance with 
IES standards and APTA security 
guidelines. 

Parking lots shall be fenced and open­
spaced to provide a high degree of 
visibility by an attendant when present. 

Controlled access shall be provided 
whenever possible. 

Traffic patterns and site layouts shall 
be structured to permit rapid and easy 
access to all portions of the site and 
station by secur,ity personnel, whether 
on foot or by 'vehicle. 

All levels of the station, including the 
platform and mezzanine, shall be as open 
as possible. 

Columns and other obstructions to visual 
and electronic surveillance shall be 
minimized. 

12/15/86 - Rev. 1 
SNT7570 A631 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: -------

YES NO 

X 

X 

COMMENT 

Not applicable to this 
Contract. 

Not applicable to this 
Contract. 

Not applicable to this 
Contract. 

Not applicable to this 
Contract. 

Not applicable to this 
Contract. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Dwgs. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Dwgs. 

PAGE __i__ OF __ ..._ 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIAl3LE ELEMENT: TRACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

W. SMITH 
REVIEWER: 

DISCIPLINE: 
SECURITY - STATION AND SITE 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: 

CRITERIA AND STANDARDS - VOL. 1, SECTION 4 

REQ. 1.0. 

4.3.2.B.1 

4.3.2.B.2 

4.3.2.C 

4.3.2.D 

4.3.2.E 

4.3.2.F 

4.3.3.A 

REQUIREMENT 

Illumination of station elements shall 
be guided by applicable IES standards 
and APTA design guidelines. 

Emergency power and lighting require­
ments shall be developed as part of the 
overall security and safety requirements 
(See Table I-4-1 of Criteria). 

Construction and finish materials shall 
be graffiti- and vandal-resistant, 
easily cleaned, and meet the appropriate 
Fire/Life Safety requirements for 
flammability, smoke emission, and 
toxicity. 

CCTV cameras shall be used to cover 
selected sectors of the station and 
platform, and shall be monitored at 
Central Control. 

Station entrances shall be well lighted 
and designed to have high visibility by 
patrons and the public. 

No concessions other than newspaper 
vending machines and a public telephone 
will be considered for installation in 
transit stations. 

A single occupancy unisex restroom shall 
be provided. Restrooms shall be easily 
visible within the station mezzanine. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

YES NO 

X 

X 

X 

X 

X 

X 

X 

COMMENT 

See Criteria Conformance 
Checklist for applicable 

See Contract A795 and 
applicable Station 1 s 
Elect. Plans. 

See Criteria Conformance 
Checklist for applicable 
Station. 

See Contract A640, Sect. 
7, also see Arch. Dwgs. 
for applicable Station. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Elect 
Plans. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Plans. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch . 
Plans. 

PAGE ___i_ OF __ _,_ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CElfTIFIABLE EJ.EMcNT: THACnON fl/WE~ INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

W. SMITH 
REVIEWER: 

DISCIPLINE: 
SECURITY - STATION AND SITE 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------­

CRITERIA AND STANDARDS - VOL. 1, SECTION 4 

REQ. 1.0. 

4.3.3B 

4.3.4.A 

4.3.4.B 

4.3.4.B.2 

4.3.4.B.3 

REQUIREMENT 

Conduit for electronic access control of 
restrooms shall be provided. 

Station entrances shall be secured and 
alarmed during nonrevenue hours. 

Non-public areas shall be secured to 
preclude unauthorized entry. 

Where public access is required through 
ancillary spaces for emergency purposes, 
access into that area shall be 
annunciated. 

Any unauthorized areas along an emer­
gency egress route through ancillary 
space shall be secured against inadver­
tent entry. 

12/15/86 - Rev. 1 
SNT7570 A631 

DATE: 
10/20/89 

A631 
CONTRACT No.: ______ _ 

FINAL 
REVIEW LEVEL: ______ _ 

YES NO 

X 

X 

X 

X 

COMMENT 

Not applicable to this 
Contract. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Plans and Key Implementa~ 
tion Plan. 

See Card Key Implementa­
tion Plan. 

See Criteria Conformance 
Checklist for applicable 
Station. Also see Arch. 
Plans. 

See Criteria Conformance 
Checklist for applicable 
Station. Also Arch. 
Plans and Doors w/lockin 
hardware provided . 

; 

PAGE-+- OF __ ____ 
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,~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CE/1.T/FIAELE ELENIE/ff: TRArnDN r'OWEtr IHS77Jt.UTIU,V 

GROUP: MRTC-SAFETY, ASSURANCE & SECURITY 

W. SMITH 
REVIEWER: 

DISCIPLINE: 
SECURITY - LOCK AND KEYING SYSTEM 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND S'IMDARDS - VOL , 1 ., SE TTON 4 

REQ. I.D. 

4.9.l 

4.9.2 

4.9.3 

REQUIREMENT 

A multiple level master key system shall 
be provided to pennit ease of use and 
convenience in changing key combinations 
when necessary. Critical access areas, 
which are defined as extremely hazard­
ous, essential to the system safe 
operation, or which require restricted 
access due to the nature of the equip­
ment or value of the product within 
these areas, shall be equipped with an 
electronic card access control system 
which can be monitored and controlled 
from a central point. 

The multiple level master key system to 
be developed for the SCRTD shall not be 
modified to accommodate the system­
unique keys such as the gamewell and 
elevator access keys. 

Entrance to the vehicle's operator cab 
by key shall pe provided. 

12/15/86 - Rev. l 
SNT7570 A631 

DATE: 11/20/89 

CONTRACT No.:_A6_3_1 ____ _ 

REVIEW LEVEL: _FI_N_AL_.c..-___ _ 

YES NO 

X 

X 

X 

COMMENT 

See Criteria Conformance 
Checklist for applicable 
station. ALSO SE£ J:DNTL. 
lfACr Ak40. 

See Criteria Conformance 
Checklist for applicable 
station. 

See Contract A650. 

PAGE-4-- OF----
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• - SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVl'EW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION POWER INSTALLATION 

MRTC-SAFETY, ASSURANCE & SECURITY 
GROUP: 

W. SMITH 
REVIEWER: 

RELIABILITY 
DISCIPLINE: 

METRO RAIL PROJECT SYSTEM DESIGN 
REVIEW REFERENCE: --------------

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.2 

REO. I.D. 

5.2.1.B 

5.2.2.C 

5.2.2.D 

10/23/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

' Manufacturers of the following system 
equipment shall be required, by contract, 
to establish and maintain a Reliability 
Program and Plan: 

Program and Plan: 

1. Vehicle 
2. Train Control 
3. Fare Collection. 

Their plans shall be prepared using the 
SCRTD System Assurance Program Plan as a 
guide for style, content, and format. 

Contractors for the following systems 
shall be required to prepare and submit a 
FMECA to identify all critical single 
point failure modes. The FMECA shall be 
conducted to the lowest replaceable 
module. 

1. Vehicle 
2. Train Control 
3. Fare Collection. 

Contractor for the Vehicle, Train Control, 
and Fare Collection systems shall be 
required to prepare and submit a Reliabil­
ity Analysis which shall include, as a 
minimum: 

1. System definitions and related 
assumptions 

10/20/89 
DATE: 

A631 
CONTRACT No.: ______ _ 

REVIEW LEVEL: __ F_I_NAL ___ _ 

YES NO COMMENT 

Reliability Program 
requirements are not 
applicable to this 
Contract. Equipment 
is District-Furnished. 
Systems Installation 

PAGE __..l.,_ OF .... 4 __ _ 
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CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
rEKTIFJAl!LE: ELEMENT: TKACTION POWE!r INST.AUJ.Tf[Jtv 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
RELIABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA ll:ND STANDAR,0S - VOL . I. SECTION 5, 2 

REQ. I.D. 

5.2.2.E 

10/23/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

2. Functional flow and reliability block 
diagrams 

3. Description of data base and any 
adjustment factors 

4. System and subsystem failure assump­
tions and predicted MTBF, MTBSF, MCBF, 
as appropriate 

5. Comparison of reliability predictions 
with allocations in the Reliability 
Requirements Report (Criteria R4) 

6. Impact of operating or design changes 
on predicted values 

7. Definitions of all interfaces, such 
that every part is identified as beinc 
part of a particular subsystem. 

The contractors for Vehicle, Train Con­
trol, Fare Collection, and Vehicle Propul 
sion systems shall be required to develop 
Reliability Demonstration Test Plans. Th4 
Reliability Test Plan shall include: 

1. Criteria to be used by the SCRTD for 
evaluating the equipment under test 

2. The failure reporting procedures to b~ 
used by the Contractor 

3. The mathematical verification that th◄ 

test shall demonstrate the required 

DATE: 
10/20/89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: -----"F'--=I=N=AL=-----

YES NO COMMENT 

Not Applicable 

PAGE~ OF __ _ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
tERTIFIM5LE ELEMEA/T: TKACTJON POWE!r IN.STALLATJUN 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
RELIABILITY 

REVIEW REFERENCE: . METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL, 1. S'EQTTON S. 2 

REO. 1.D. 

5.2.3.A 

5.2.4 

5.2.4.A 

5.2.5.A 

5.2.5.B 

10/23/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

MTBF, MTBSF, MCBF, and failure rates 
as specified by contract. 

Contractors shall be legally bound to 
ensure that contractual reliability 
requirements are achieved. 

The contractor shall demonstrate the 
achievement or prove the failure of 
reliability requirements incorporated intc 
contractor specifications and track systen 
reliability during testing and revenue 
service. 

Contractors shall be required to use the 
format designed by the SCRTD for reportinc 
failures. 

The system elements, as described below, 
shall be suitable for a lifetime of use iI 
the Southern California environment, with 
normal maintenance and overhaul, if 
required, for the number of years as 
outlined below: 

1. Vehicle Body: 30 years 
2. Train Control System: 25 years 
3. Fare Collection System: 25 years 
4. Tunnels: 100 years 
5. Trackwork: 30 years. 

The system elements shall be capable of 
being operated, stored, and maintained at 
specific performance levels without 
impairment resulting from the impact of 

DATE; 10/20/89 

CONTRACT No.: _ _ A_6_3_1 _ _ -­

REVIE W LEV EL: - --=F...:INAL.:;,;• ~-- -

YES NO COMMENT 

Not Applicable 

PAGE-+- OF_.,.._ __ 
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•• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CEl<TIFIA6LE ELEMENT: TR'ACTJDN POWETr INSTALLA TIDN 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
RELIABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.2 

REQ. 1.0. 

10/23/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

the following environmental parameters 
throughout the indicated range of values: 

1. Air temperature: Minimum: 20°F 
Maximum: 110°F 
Average: 66°F 

2. Relative humidity: 24 hour range: 
45% to 85% 

3. Rainfall in 24 hours: Maximum re­
corded: 6.11" 

4. Rainfall in 1 hour: Maximum re­
corded: 1.87" 

5. Wind speed: Average: 10 mph 
Maximum recorded: 49 mph 

6. Seismic activity: (Reference 
"DESIGN EARTHQUAKE PARAMETERS" and 
"DESIGN FAULT PARAMETERS" tables of 
Criteria) 

7. Air pollution: 
o Dust Particulates: 

Size: 1 to 200 microns 
Concentration: (max.) 0.248 mg/m 3 

(avg.) 0.142 mg/m3 

o Acid Precipitation: pH of 4.41 
o Gases and fumes: (Reference 

"Types" and "Concentrations" 
table of Criteria) 

DATE: 
10/20/89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: _----ccF...aaI=NAL-=----

YES NO COMMENT 

Not Appicable 

' 
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~· ·~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

. , 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CEJITIF/Af5LE ELEMENT: TffACTJON POWEi? INSTALL ATID~ 

GROUP : 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
MAINTAINABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA __ i\NQ STANDARDS - V1 L. l • SEC ION S • 3 

REQ. 1.0. 

5.3.1.B 

5.3.2.A 

10/23/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

Manufacturers of the following system 
equipment shall be required, by contract, 
to establish and maintain a Maintainabili 
ty Program and Plan. 

1. Vehicle 
2. Train Control 
3. Communications 
4. Fare Collection 
5. Traction Power. 

Their plans shall be prepared using the 
SCRTD system Assurance Plan as a guide fo 
style, content, and format. 

A detailed Maintenance Concept shall be 
developed and submitted to the SCRTD by 
the contractors indicated in 5.3.l.B. Th1 
Maintenance Concept shall include a 
description of how the contractor intends 
to achieve the maintenance requirements 
identified in their contract. The Mainte 
nance Concept shall cover the following, 
as a minimum: 

1. Maintenance Levels 

a. System repairs done on SCRTD 
property 

b. Module and component repairs done 
on SCRTD property 

c. Module and component repairs done 
at the contractor's facilities. 

DATE: 
10/20/89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEV EL: __ F_I....aN.;..;.AL-=----

YES NO COMMENT 

Maintainability program 
requirements are not 
applicable to this sys­
tems Installation Con­
tract. Equipment is 
District-furnished. 

1 , 

PAGE ___J_ OF~--
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•· - SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CE!{TIFIABLE ELEMENT: TKACTION POWER INSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
MAINTAINABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITEBJA AND STANDARD,$ - VOL, 1 r sECTIOO 5 , 3 

REQ. I.D. REQUIREMENT 

2. Maintenance Tasks 

a. Scheduled Maintenance 
i. Preventive Maintenance 
ii. Service Maintenance 

b. Corrective Maintenance. 

3. Shop Facilities 

a. Union Station maintenance 
activities 

b. Hollywood maintenance activities 

c. Component Repair Facilities. 

4. Shop Equipment and Tools 

DATE: 10/20/89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEV EL: _ ___,F=--=I=N=A=L'------

YES NO COMMENT 

Not applicable to this 
Contract. 

a. Furnished by Vehicle/Train Contra/ 
Fare Collection Contractor 

5.3.2.B 

b. Furnished by Shop Equipment 
contractor. 

5. Spare Part Requirements 

a. Expected Part Life 

b. Consumables and Repairables. 

6. Skill Levels and Mechanics Required. 

A Maintenance Analysis shall be developed 
and submitted to the SCRTD by the Vehicle, 

10/23/89 - Rev. 1 
SNT7570B A631 

PAGE ~ 0 F ~s---­
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,~SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT • METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

• 

•· 

[EKTJFIA/!LE ELEMENT: TlrAETIDN POWEi<' INfTA LLATIDN 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
MAINTAINABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1 , SECTION 5.3 

REQ. 1.D. 

5.3.4.A 

REQUIREMENT 

Train Control, and Fare Collection 
contractors. 

The Maintenance Analysis shall be submit­
ted iteratively (every 90-180 days) as the 
design develops. 

The analysis shall describe all the 
maintenance tasks SCRTD personnel may be 
required to perform on the system. The 
analysis shall include for each mainte­
nance task, as a minimum: 

1. Frequency of task 

2. Time to perform 

3. Test equipment, tools, and facilities 
required 

4. Crew size and skill level 

5. Manuals and instructions needed. 

All suppliers and contractors shall be 
required to submit maintenance manuals 
which contain all the information needed 
to service, maintain, repair, inspect, 
adjust, troubleshoot, replace, and over­
haul each component or subsystem. Re­
quirements for the maintenance manuals 
shall include, but not be limited to: 

1. Running Maintenance and Servicing 
Manuals 

10/23/89 - Rev. 1 
SNT7570B A631 

DATE: 
10/20/89 

CONTRACT No.; __ A_6_3_1 ___ _ 

REVIEW LEVEL: __ F_I_NAL ___ _ 

YES NO COMMENT 

Not applicable to this 
Contract. 

PAGE ----1.,_ OF _s...__ __ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CEKTJFIAELE ELEMENT: TffArTJJJN FOWEK I/iSTALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
MAINTAINABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA MD STAND&IDS - YQL, 1 . SECT,10N 5.J 

REQ. 1.0. 

5.3.4.B 

5.3.5.A 

10/23/89 - Rev. l 
SNT7570B A631 

REQUIREMENl 

2. Heavy Repair Maintenance Manuals 

3. Parts Catalogs 

4. Test Equipment Maintenance Manuals. 

The manuals shall be designed for continu­
ous, long term service in a maintenance 
shop environment. 

All manuals shall be in either pocket sizE 
(3-1/2" x 8" x less than l" thick) or 
standard size (8-1/2" wide x 11" high). 

All manuals shall be prepared in accord­
ance with normal commercial standards, 
using MIL-M-38784 and MIL-M-15071 as 
guides for format and technical content, 
respectively. 

1 Contractors shall be required to provide c 
comprehensive training program for SCRTD 
maintenance personnel. 

Contractors shall provide the SCRTD with 
course materials, instructors, training 
aids, equipment, and all literature 
required. 

The contractor shall train all SCRTD 
maintenance personnel to a level of 
competence such that work performed by 
these personnel will not void any of the 
warranties or guarantees in effect. 

DATE: 
10/20/89 

CONTRACT No.: __ A_6_3_1 ___ _ 

REVIEW LEVEL: __ F=I-NAL--=----

YES NO COMMENT 

Not applicable to this 
Contract. 

,, 

PAGE----+- OF.....,.. __ 
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. , SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

•· ·' 

I:EKTIFIABLE ELEMENT: TKACrJON POWER' INSrALLATION 

GROUP: 
MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: W. SMITH 

DISCIPLINE: 
MAINTAINABILITY 

REVIEW REFERENCE: METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.3 

REQ. 1.0. 
' 

REQUIREMENT 

5.3.6.A The contractors shall incorporate qualita 
tive features into all equipment whenever 
feasible. MIL-STD-1472C shall be used as 
a guide, along with the design features ir 
the "Maintainability Checklist" provided 
in paragraph 15.3.6 of UMTA Report No. 
IT-06-0027-A "Guideline Specification for 
Urban Rail Cars", March 1973 . 

. 

10/23/89 - Rev. 1 
SNT7570B A631 

DATE: 
10/20/89 

CONTRACT No.: _ _ A_6_3_1 ___ -

REVIEW LEVEL: __ F_I_NAL.,;,a;.. __ _ 

YES NO COMMENT 

Not applicable to this 
Contract. 

1' 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION PDWEK INSTALLATION 

GROUP: 
MRTC Safety, Assurance & Security 

REVIEWER: W. Smith 

DISCIPLINE: Qua lit x A$ sunmce 

REVIEW REFERENCE: SCRTD Metro Rail Project System 

Design Criteria & Standards - Vol. 1 1 Sect. 5.4 

REO. 1.0. 

5.4.1.B 

5.4.2 

A. 

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: 

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

f 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 

warranty provisions shall be included in 
all contracts, both civil and system. 

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

1. Carbody - 5 years 

2. Truck-Structural Elements - 5 years 

3. Traction Motors, except brushes - 5 
years 

10/23/89 - Rev. 1 
SDE13403 A631 

DATE: 
10/20/89 

CONTRACT No.: _ A_6_3_1 ___ ~ -

REVIE W LEV EL: _ F.._in __ a_l _____ -~ 

YES NO 

X 

COMMENT 

Unless otherwise noted 
QA Requirements for 
Systems Contracts are 
the responsibility of 
PDCD Construction Man­
agement Consultants. 
See RTD letter dated 
10/22/89, DCC #84-11620. 
Reference PDCD QA/QC 
Procedures Manual and 
Resident Engineer's 
Manual for details. 

See General Conditions 
Article 19, Contract 
A631. 

., 
Not applicable to this 
Contract. 

PAGE~ OF __ ......._ 
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, • . ,.,~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRACTION PUWEI? INSTALLATION 

GROUP: 
MRTC Safety, Assurance & Security 

DATE: 
10/20/89 

REVIEWER: W. Smith 

DISCIPLINE: 011alitv · Assurance 

REVIEW REFERENCE: SCRTD Metro Rail Project System CONTRACT No.: _ A_63_1 ____ _ 

Design Criteria& Standards - Vol. 1 , Sect. 5 . 4 REVIEW LEVEL: ........ F.::a.in_a_l;;._ __ ~ -

REQ. I.D. REQUIREMENT 

4. Gear reducers for propulsion 
subsystem - 5 years. 

YES NO 

5.4.3 QUALITY PROGRAM CONTENT 

A. Receivin9 Inspection 

Contractors shall provide for the inspec­
tion of all incoming material. Statisti­
cal sampling is acceptable. 

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

B. Statistical Sa~pling Plans 

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

C. Changes to Drawings and Specifications 

Contractors shall ensure that all inspec­
tion and acceptance test are based on the 
latest revision or changes to drawings and 
specifications. 

An acceptable configuration management and X 
control system shall be established and 
maintained. 

The responsibility for control of changes 
shall extend to suppliers. 

10/23/89 - Rev. 1 
SDE13403 A631 

COMMENT 

Not applicable to this 
Contract. 

See Spec. A631, Section 
Submittal Para: of 
various Spec. Sections. 
Maintenance of Records 
is PDCD responsibility. 

Not applicable. 

PDCD responsiblity. 

PDCD and MRTC responsi­
bility. 

Not applicable to this 
Contract. 

PAGE--2...._ OF---
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• SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: iRACTJ-ON POWEK INSTALL.A Tl DN 

GROUP: 
MRTC Safety, Assurance & Security 

REVIEWER: W. Smith 

DISCIPLINE: :Qn@lit-1" Assu,::au.,-... 

REVIEW REFERENCE: SCRTD Metro Rail Project System 

Design Cr,;itgda & sund,a,rds - Ys:l 1 - 1. s"'c:t s.4 

REQ. I.D. REQUIREMENT 

D. Identification of In spection Status 

Contractors shall maintain a system for 
identifying the progressive inspection 
status of components or materials as to 
their acceptance, rejection or 
non-inspection. 

E. Shipping Inspection 

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

F. Quality Assurance Organization 

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

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

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

G. Qualification of Personnel 

DATE: 10/20/89 

CONTRACT No.: _A6_3_1 __ ~ - -

REVIEW LEVEL: _F.,..t..,f'l.,.a,.1 ___ _ _ 

YES NO 

X 

COMMENT 

PDCD responsibility. 

See Spec. Section 
01450-2, Para: 1.2.J, 
Contract A631. 

PDCD responsiblity. 
See PDCD QA/QC Pro­
cedures Manual. 

Contractor personnel performing inspec- X 
tions, test or special processes shall be 

See Spec. Sect. 05500-1, 
Para: 1.2.A and 1.3.D 

10/23/89 - Rev. l 
SDE13403 A631 

PA GE ----J-. 0 F ---
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• 
• • SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TKA C TIDN POW£ K I NSTAL LAT/ 0 N 

GROUP: 
MRTC Safety, Assurance & Security 

REVIEWER: W. Smith 

DISCIPLINE: Oµa li;ty .Asfillt't?Wv"" -

REVIEW REFERENCE: SCRTD Metro Rail Project System 

Desicm Cr eri a & Standar ds - Vql 1 L Sec:t, 5 .4 

RE Q. 1.D. REQUIREMENT 

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 fabricating, shall 
be accomplished under controlled 
conditions. 

I. Handling, Storage and Deliver y_ 

DATE: 
10/20/89 

CONTRACT No.: _A_6_3_1 _ _ ~--

REVIE W LEVEL: ........,F..._in .... a_..1.__ _ __ _ 

YES NO COMMENT 

X 

test and insp. is PDCD 
Responsibility, Contract 
A631. 

Maintenance of records 
is PDCD responsibility. 

PDCD responsibility. 

Contractors shall provide adequate work X Requirements called out 
in product Delivery; 
Handling, and Storage 
para. of various Spec. 
Sections. 

and inspection instructions for handling, 
storing, preserving, packing, marking, and 
shipping to protect the quality of prod-
ucts and to prevent damage, loss, deterio­
ration, or substitution thereof. 

J. Corrective Action 

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

K. Nonconforming Material 

Contractors shall establish and maintain 
an effective system for controlling 

10/23/89 - Rev. 1 
SDE13403 A631 

PDCD responsibility. 

PDCD responsiblity. 

PAGE ----4.-- 0 F ------

0004. 0. 0 



•· 

' 

r · 

.) 

.SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TRAI:TJON POWEK INSTALLAT/llN 
GROUP: MRTC Safety, Assurance & Security 

REVIEWER: W. Smith 

DISCIPLINE: __Qualit-7 .As9nrauce 

REVIEW R EFERE!'-JCE: SCRTD Metro Rail Project System 

Design Cti ter i a & Standar ds - Vol. l. Sept, 5. 4 

REO. 1.0. REQUIREMENT 

nonconforming material including proce-
dures for identification, segregation, 
disposition. 

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

10/23/89 - Rev. 1 
SDE13403 A631 

and 

DATE: 
10/20/89 

CONTRACT No.:_A6_3_1_-____ _ 

REVIEW LEVEL: _Fi_·n_a __ l ____ _ 

YES NO COMMENT 

Not applicable to this 
Contract. 

PAGE_s.,_ OF __ .....__ 
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TKACTION POWE.I? IN.STALLATION 

GROUP: MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: ..,w,_ _ _...s ... M ... T.i.TH~-..---------~ ------­
CONFIGURATION MANAGEMENT 

DISCIPLINE: 

REVIEW REFERENCE:METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 

REQ. 1.0. 

5.6.1.B.1 

5.6.1.B.2 

5.6.1.B.3 

10/20/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

The following system equipment contractors 
shall be required to prepare and maintain 
a Configuration Management Program that 
complies with the basic requirements of 
MIL-STD-483-USAF: 

0 Vehicle 
0 Train Control 
0 Communications 
0 Fare Collection 
0 Traction Power. 

The configuration management program shall 
include the elements of: 

o Configuration identification, includ-
ing drawing identification and release 

o Change control 

o Configuration accountability. 

Equipment manufacturers shall not be 
required to modify, expand or replace 
their existing manufacturing, and change 
control and reporting systems if they can 
show, to the satisfaction of the SCRTD, 
that their existing systems will accom­
plish the configuration management objec­
tives as defined in contractual documents. 

Drawing numbering shall be in accordance 
with the system being established by the 
GC for the Metro Rail Project. 

DATE: 10/20/89 

CONTRACT No.: _-A_6_3_1 ___ _ 

REVIEW LEVEL: __ F_I_NAL __ ~ --

YES NO COMMENT 

Configuration Management 
Program requirements are 
not applicable to this 
Traction Power Installa­
tion Contract. 

PAGE _l_ OF' __ _ 
0001.0 .o 



SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
tEFIT"IFIABLE ELEMENT: TKACTIDN PUWEK INSTALl.A TION 

GROUP: MRTC- SAFETY , ASSURANCE & SECURI TY 

REVIEWER: .llwi..· --.a!A.sl.!lri:l.1..ITFJ.;C.· - ----- - - -~-- - - --­

CONFIGURATION MANAGEMENT 
DISCIPLINE: 

REVIEW REFERENCE:METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 

RE 0 . I.D. 

5.6.1.B.4 

5.6.1.B.5 

5.6.3.A 

10/20/89 - Rev. 1 
SNT7570B A631 

REQUIREMENT 

Construction contractors, and systems 
equipment contractors other than those 
listed in paragraph B.l. above shall 
demonstrate to the SCRTD that at the time 
he receives Notice to Proceed he has in 
place adequate procedures for: 

o Drawing Release and Control 

o Change Control 

o Drawing Number and (if required) Part 
Numbering Identification 

o Change Status Reporting. 

Drawing numbering shall be in accordance 
with the system being established by the 
GC for the Metro Rail Project. 

The contractor's technical documentation 
shall be capable of defining the approved 
configuration of system equipment under 
development, test, production, or opera­
tional use. 

The technical documentation shall identify 
the configuration to the lowest level 
necessary to meet production and mainte­
nance requirements. 

The contractor's release records and 
documentation shall be capable of 
determining: 

DATE: 10/20/89 

CONTRACT No.: __ A_6_31 ____ ~ 

REVIEW LEVEL: __ F_I_N_AL __ ~ - -

YES NO COMMENT 

N/A to Contract A631 

PAGE-3__ 0~---
0002.0.0 



• SOUTHERN CALIFORNIA RAPID TRANSIT rnSTRICT •· METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELEMENT: TKACTJON POWER INSTALLA TID/'I 

GROUP: MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: ,..w ...... iiil,SMi.:i.I.i..T.l.!H~-------------- - --
CONFIGURATION MANAGEMENT 

DISCIPLINE: 

REVIEW REFERENCE:METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. l, SECTION 5.6 

REQ. 1.0. 

5.6.3.B 

5.6.3.C 

10/20/89 - Rev. l 
SNT7570B A63l 

REQUIREMENT 

l. The composition of any part number at 
any level in terms of subordinate part 
numbers 

2. All next assembly part numbers of any 
part 

3. The specification document or drawing 
number associated with the part 
number. 

All part numbers used by contractors or 
subcontractors shall identify a specific 
item having a specific configuration. 

All items, beginning with the lowest 
1 replaceable or repairable unit, and 
I 

identified by the same part number, shall 
have the same physical and functional 
characteristics, shall be equivalent in 
performance and durability and shall be 
interchangeable without alteration to 
themselves or associated items, other than 
normal field adjustments. 

Contractors shall assure that all engi­
neering change proposals are screened at 
management levels high enough so that only 
essential changes are submitted. All 
potential impacts of the change shall be 
considered including: 

l. Safety 
2. Reliability 
3. Maintainability 

DATE: 10/20/89 

CONTRACT No.: __ A_6_3_1 __ ~_ 

REVIEW LEVEL: __ F_I_N_AL _ _ _ ~ 

YES NO COMMENT 

N/A to Contract A63l 

, 

N/A to Contract A63l 

N/A to Contract A63l 

N/A to Contract A63l 

PAGE_3_ ot __ _ 
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,~SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

•·· METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 

•· 

CEKrJFIABLE £1EMEIJT: TKACTIDN POINEK INSTALLATJIJN 

GROUP: MRTC-SAFETY, ASSURANCE & SECURITY 

REVIEWER: ~llLi ....... §w,jMJ.u..T~l:l .... --------- ---- - ---
CONFIGURATION MANAGEMENT 

DISCIPLINE: 

REVIEW REFERENCE:METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 

REO. I.D. 

5.6.3.D 

5.6.4 

5.6.4.A 

REQUIREMENT 

4. Human Engineering 
5. Scheduling and Cost Impact 
6. Test(s) Implications 
7. Retrofit Requirements 
8. Publications 
9. Training 
10. Spare Parts. 

Engineering changes shall be classified as 
Class I or Class II, as defined in 
MIL-STD-480A. 

Class I changes shall be processed on a 
change request form provided by the 
General Consultant and shall be submitted 
to the SCRTD for approval prior to 
implementation. 

Contractors shall maintain records such 
that the configuration of any item being 
delivered shall be definable in terms of 
its component part numbers. 

A serialization and configuration record 
shall be maintained for all items deliv­
ered by a contractor to the SCRTD. 

The following design reviews and audits 
shall be conducted jointly by the SCRTD 
and the contractors. 

A Preliminary Design Review shall be 
conducted prior to detail design to 
evaluate the progress and technical 
adequacy of the selected design approach. 

10/20/89 - Rev. 1 
SNT7570B A631 

DATE: 10/20/89 

CONTRACT No,; __ A_6_31 ____ _ 

REVIEW LEVEL: __ F_I_N_AL ____ _ 

YES NO COMMENT 

N/A to Contract A631 

PAGE_4_ of __ _ 
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- SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT 

• METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
t:EITTIF/ABLE ELEMENT: TKAt:TION PUWEK IIVSTALLATJDN 

GROUP: MRTC-SAFETY , ASSURANCE & SECURITY 

REVIEWER: ..uK._SiolllW1i1.·J --blTH~---------------~ 
CONFIGURATION MANAGEMENT 

DISCIPLINE: 

REVIEW REFERENCE:METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. l, SECTION 5.6 

REO. I.D. 

5.6.4.B 

5.6.4.C 

5.6.4.D 

5.6.4.E 

10/20/89 - Rev. l 
SNT7570B A631 

REQUIREMENT 

Every contractor shall prepare the re­
quested material for submission to In­
Progress, Pre-Final, and Final Design 
Reviews at design milestones determined by 
SCRTD. 

For major systems equipment as defined in 
5.6.1-B, the SCRTD shall conduct a physi­
cal configuration audit on the first 
production unit by formal examination 
against the production drawings and 
specifications in order to establish the 
production baseline. 

Functional configuration audits shall be 
conducted on system equipment subjected to 
qualification testing after successful 
completion of qualification testing. 

An audit shall also be conducted at the 
completion of the passenger vehicle 
performance demonstration testing to 
verify formally that the vehicle has 
achieved the performance required by the 
contract specifications. 

As configuration baselines are estab­
lished, the baseline documentation shall 
be identified and recorded. 

All approved changes to a baseline shall 
be recorded and maintained and periodical­
ly reported to the SCRTD. 

Drawings shall be of appropriate quality 
and size. 

DATE: 10/20/89 

CONTRACT No.: __ A_6_31_ - __ _ 

REVIEW LEVEL: _ _ F_I_NAL-___ _ 

YES NO COMMENT 

N/A to Con·~ract A631 

PAGE_5_ of __ _ 
ooos.o.o 



4-.,, SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT •-
METRO RAIL PROJECT DESIGN REVIEW CHECKLIST 
CERTIFIABLE ELE.JIJENT: TKA£TJDN FIJWEK' IIVSTALLATIDN 

GROUP: MRTC-SAFETY. ASSURANCE & SECURITY 

REVIEWER: lil~-....... SW11.M1.1.I~TH~---------------
CONFIGURATION MANAGEMENT 

DISCIPLINE: 

REVIEW REFERENCE:METRO RAIL PROJECT SYSTEM DESIGN 

CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 

REQ. I.D. REQUIREMENT 

5.6.5.A Drawings shall be of a quality where 
line, number, and symbol is clearly 
legible. 

every 

5.6.5.B Standard drawing size shall be 22" by 34" 

5.6.5.C 

10/20/89 - Rev. 1 
SNT7570B A631 

unless approved by the SCRTD. 

Any microfilm provided shall be 35mm 
silver halide film and shall be processed 
to archival standards. 

DA TE: 10 /20/89 

CONTRACT No.: __ A_6_31 ____ _ 

REVIEW LEVEL: __ F_IN_AL ____ _ 

YES NO COMMENT 

N/A to Con ~·ract A631 

,, 
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~~ METRO RAIL TRANSIT CONSULTANTS 
~~:!] DMJM/PBQD/l<E/HWA 

DESIGN REVIEW COMMENTS 

•• •• 
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SECTION 9 

SYSTEM ASSURANCE 

QUALITY ASSURANCE PROGRAM 

The Contractor shall provide and maintain - a Quality 
Assurance (QA) Program to regulate methods, procedures, 
and processes to ensure compliance with the Contract re­
quirements. The QA Program, including ~ written 
procedures, shall be submitted for approval. (CDRL) 

The requirements of this QA Program shall apply to all 
activities related to quality of items, including de:. 
signing, purchasing, inspecting, handling, .,.,eeM•¥£it:'" 
i~Pi>Nt1!1~ testing, storing, and shipping. ,,.,sf.,-tl,. ,- ,o ... 

ORGANIZATION 

The QA organization shall be clearly defined. Manage­
ment responsibility for~ QA shall be set forth on the 
Contractor's policy and organization chart. 

EVIDENCE OF COMPLIANCE 

The Contractor may use certificates of compliance for 
certain equipment or materials and products in lieu of 
the sampling and testing procedures. Certificates of 
compliance shall be accompanied by certified docwnenta­
tion of test results or shall state that such test 
results are on file and will be furnished to the Dis­
trict on request. 

9.4 CALIBRATION/CERTIFICATION OF MEASURING EQUIPMENT AND 
TOOLS 

An effective time- or usage-cycled calibration/certi­
fication program shall be demonstrated. Validity of 
measurements and tests shall be ensured through the use 
of suitable inspection, measurement, and test equipment 
of the range and type necessary to determine conformance 
of items. Calibration certifications shall be recorded 
and be part of the QA records. 

9.S QUALITY ASSURANCE RECORDS 

Adequate records shall be maintained in a readily_ re­
trievable manner to provide documented evidence of 
quality and accountability. These fecords shall be 

. maintained, completed, and available to the District at 

TP-9-1 
0001.0.0 

01/04/88 34987 



all times during the term of the Contract and for a 
3-year retention period thereafter. 

9 . 6 VERIFICATION 

9.7 

9 . 8 

9.10 

SDE:7100-9 
SCRTD A630 

The QA operations shall be subj ect to District verifica­
tion at any time , including : .surveillance of the 
operations to determine that practices, methods, and 
procedures of the program are being properly applied; 
inspection to measure quality of items to be offered for 
acceptance; inspection of i terns awaiting release for 
shipment; and audits to ensure compliance with require­
ments of the Contract documents . 

QUALIFICATION AND CERTIFICATION OF PERSONNEL 

'ti.G ~..J2_ersonnel performing inspections and tests shall 
be qual=ffied for such work by virtue of those skills 
which are obtained by experience or training. Me~~•a:9 
tcz WffJ" personnel performing special processes, such as 
welliii:R~ iil'tei: btaz;it,~, shall be certified for such work .. 
~phc,;.,!) J\>"d teR,..1~4f,d..,, 
Records of personnel certifications shall be maintained 
and monitored by the QA personnel. These records shall 
be made available to the District f.or review , upon 
request . 

SPECIAL PROCESSES !pJic,,;,, A>-IJ +(It,_.;,,,, 110,Js ~ 

Processes that control or verify quality, such as ,;Hil•"""· 

~!'ei!l'Soi:~ , welding, i,l Li.!¢. and nondestructive testing, 
shall be performed by certified personnel and in accord­
ance with approved documented procedures . 

PROCUREMENT QUAL!TY ASSURANCE 

The methods to be used for the selection and control of 
suppliers sh all be defined . 

INSPECTION AND TEST· 

Inspect and physically or functionally test all items to 
be deli e G~ r' -i._.t-i~ ,..,,., 

ll . Inspect ion and testing instructions shall provide 
for reporting nonccnformances or questionable conditions 
to the District . 

Inspection shall occur at appropriate points in the 
.aan11 ~actµ,-j nq an• installation sequence to ensure com­
pliance with drawings, test specifications , ~reeaer­
~es-~jcatjQQ§.>-and quality standards . The District may 
designate inspection hold points into the n1am,,1factprj n<}.,..._ 

0002.0.0 
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9.11 

installationJ'?r inspection planning, upon review of 
Contractor's efforts. 

In-process tests, including tests of raw 
shall be performed and d 

RECEIVING INSPECTION 

The receiving inspection activity shall provide for the 
inspection of incoming materials. These inspection 
measures shall be used to preclude the use of noncon­
forming materials and to ensure that only correct and 
accepted items are used and installed. 
t ..v ! T ,4L L" T IOfJ 

9. 12 ,f'1'&99Gi'HIH, OPERATIONS 

\ 
\ 

9.15 

9.16 

SDE7100-9 
SCRTD A630 

Mach h;.in9 , w:L. ±rig , tl&i!chi ng, sh.aptrt.y , and otner Las1o ""'­
Jil.rila-w.cti.ii 'A ~..:.a.ieu.!I c.Z arty tf'pi! , l..ogcthe~ ·ail!!!! ar > ... 
.JITg,i;&iiil a!i.n,9 , i sb,:; 1 c:a t"r!Tg am:r hu ea l:. a cz on 61 a.ny ... l" !:-'!:I , -
shall be accomplished under controlled conditions. 
Docwnen. ted work in.st. ructio.ns shall be the criteria for 1 Ji J 

11 a .... . . a sm:i . . :15 ,,1,1,7,,. ... ,,, a p■erlii.: : on 1 ,.pro-as-i.ai!f•► t!IP.r __ f ... ,..et:_G!lf erk . Tb.e 
QA program shall effectively· monitor the issuance of and 
compliance with work instructions. Quality inspection 
procedures shall be used where applicable. Criteria 
for approval and rejection shall be established and 
shall be subject to approval. 

SHIPPING INSPECTION 

The QA program shall provide and enforce procedures 
the proper inspection of all products deliverable to 
District, to assure completion and conformance rior 
hi ment. 
------ - . -- -·-- --- --· - -·-

STATISTICAL SAMPLING PLANS 

Statistical sampling used in inspec~~on shall be fully 
documented and based on generally · recognized and accep- , 
ted statistical practices and shall be approved. 

IDENTIFICATION Of INSPECTION STATUS 

A system for identifying the progressive 
status of equipment, materials, components, 
blies, and assemblies as to their acceptance, 
or noninspection shall be maintained. 

IDEN'I'IfICATION AND CONTROL Of ITEMS 

Item identification and traceability control 

inspection 
subassem­

rejection. 

provided. Where specified, i terns having 
shall be 

limi.ted 

TP-9-3 
0003.0.0 
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• 
9.17 

9.18 

calendar ·or operating life or cycles shall be identified 
and controlled to preclude use of items whose shelf life 
or operating life has expired. 

HANDLING, STORAGE, AND DELIVERY 

Provide for adequate work, wt; ei ll11111■~and _inspection 
instructions for handling, storing, preserving, packag­
ing, packing, marking, and shipping. 

CORRECTIVE ACTION 

Ensure that conditions adverse to quality, such as 
failures, malfunctions, deficiencies, deviations, and 
defects in equipment and material shall be promptly 
identified and corrected. 

9.19 NONCONFORMANCES 

SDE7100-9 
SCRTD A630 

Establish, document, and maintain an effective and 
positive system for controlling nonconforming material o-R 
including procedures for its identification, segrega­
tion, and disposition. Dispositions for the use or 
repair of nonconforming material shall require 
approval. 

END OF SECTION 

TP-9-4 
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• 
3.3.5 

3.3.6 

3.3.7 

.... ' 

D. Vehicle-mounted equipment shall meet vibration 
criteria specified herein (Reference: Section 8). 

Seismic Environment 

The design and installation of equipment included in 
the Work shall comply with earthquake regulations set 
forth in Title 24, CAC and City of Los Angeles Building 
Code for essential Msp· -, _..facilities within Seismic 
Hazard Zone 4. 

Modular Desi gn 

A. Use modular design throughout. Organize electrical 
and mechanical components in rack-mounted, plug-in 
assemblies. 

S. Within one plug-in assembly, minimize mixing of 
equipment associated with separate functions. 

C. Where practicable, mount equipment serving similar 
func-:ior.s .:.n the same relative location on racks. 

Interchanqeabil1t~ - Accessib:lit v 

A. Parts, components, and assemb:.ies performing like 
functions shall be physical~: and functionally 
inte=-changeable. Those not :~nctionally inter­
changeable shall not be physica:ly interchangeable. 

B. Accessibility to system elements shall be provided 
by using the following techniques : 

l. Panels and openings shall oe of suf::cient 
siz:e, ~antity, and :=,lacement ~o permit ::-eady 
access from a norma~ o= se=v:ce work area . 

2. Self-retaining :aste~ers shal~ ce ~sed ~herever 
practicable. 

J. Special-access open.:.ng tools shall not be 
required :lnless :.ecessary to ;irevent vandalism. 

4. Latch hold-open devices shal~ be incorporated, 
where practicable, as an additional safety 
factor. 

5. In eq:i...1pment cabinets, :he components that are 
most :=equen~ly main~ained or adJusted shall be 
the ~os: access.:.ble. 

SDE0056-3A2C 
SCRTD A620 TP-3-ll 
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PCCO PROJECT REVIEW/COMMENT SHEET 

REV I EWE R~ __ R_. _F_r_i_a_s _ ____ ___ _ Fl LE NO. __ W_OO..:..l_A_6;...3....;1 _ _ __ DATE June 24 t. 1988 

oEPT/SEcr10N __ O..;.,A,....... _____ ~--- - -l¾t~b"V~kr\0• Rec. 6/09/88 SHEET 2 OF 2 

o E SIGN REVIEW/SU BMI n AL Tl n E __ ;_;,A 6~3=-1=---___;T....:...r-=a;..:;c....:;t....:...i ~o n:..:.........;P_o;....;,w....:;e;.:_r---=.I .:..:.n =-s t.=.:a:...;1~1:.-=a:...::t:..!.i ..::,O.:;.n_C:...;o::..:n..:...;t:.:.r~a~c:..,::t~-------­
ll legal/Technical Review" 

REF PAGE DRAWING NO./ COMMENT RESPONSE/ACTION 
NO. NO. DOCUMENT SECT 

1. 01340 ~ 2.2.E. Modify 2.2.E.2 as follows: t>\!..A.CS'i.?CC • Tr-"' 
3 Delete "Certified" and add "or manu- . 

facturer's data sheets or brochures 
cs: n;,~ ~~C'""•.:- .. 1 t'c. 

indicating compliance with required : A B.AsiLINt :t>~c~r-a-:-....t 

standards". i>1<-Cv10U•LY t<tev'li=~,:~L, 

r.'/ ~J..1.. PA ><'T"l 1:7 r. ... ~~=-
Delete "and be notarized" from 2. 2. E. 4. 

l.,".,i£i) l>J PKl!'I/ICVS. 
C6o.lT"Jt.-..._-:-s., /.JO('~,:,,.._~;' 

2. General Note we are sti 11 referring to CAL/OSHA CAL I O~HA. STI" L 

in the specifications. Suggest using ~-,it'!.T':. °"'T"l"°I,~ t1Mi: • 

OSHA. (01500/ .1.2. 01620/3.lA, No C'l-+A.,.G:t:. 
16050/1.3.G) 

I 
I 

I 

I 

.. 

P0C0 FORM 29 (10/84) 
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88-02836 

R~CE.\VE.D SY M RTC 

JUN 2 8 19B8 M E M O R A N D U M 
G~ Ol~\5\0~ 

SYSTEMS OE.SI :~OUTHERN CAL I !:ORN I A RA I? ID TRANSIT DI S"rR ICT R_ECEIYED 
JUN 2 8 l'::!bc, 

Date: 

From: 

TRANSIT SYSTEMS DEVELOPMENT DEPARTMENT 
SYSTEMS AND CONSTRUCTION SAE"ETY 

June 27, 1988 

P. M. Burgess -,~' 

Harold E. Storeyp 

Subject: Contract A631, Traction Power Installation 
Legal-Technical Review 

The Systems and Construction Safety De9artment has reviewed the 
subject contract and submits the following comments: 

cc: 

Even though the contract title implies installation work, a 
num b,:;;r p,f i, t..2IJ S a r t;i' be i. O.\J 1;2ur,c_ha sed by the: cord;:,rac; i;;o:r,, and 
therefore a Quality Assurance effort is required. Please 
add a QA section as outlined by Malcolm Ingram, MRTC, in his 
correspondence to you concerning t \1 is subject. 

L. Boyden 
R. Frias 
8. Hansson 
M . Ing r arn 
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METRO RAIL TRANSIT CONSULTANTS 
DMJM/PBQDIKE/HWA 

MEMORANDUM 

DATE: May 4, 19 8 8 

TO: Geoffrey Penney - Systems 
Supervising Engineer, Electrical 

FROM: Eva Beneze - Facilities ~-6• 
Supervisor, Mechanical Engineering 

SUBJECT: Ventilation for DWP Service Yard Battery Room 
Contract A-631 

FILE: - T420A631 

------------------------------------------------------------------
Per CAL/OSHA Title 8. requirement battery rooms should be ade­
quately ventilated to prevent concentration of flammable gases 
exceeding 20 percent of the lower explosive limit and to prevent 
harmful concentration of mist from the electrolyte. To satisfy 
this requirement mechanical ventilation is required, and we have 
provided a small wall fan in the Service Yard Battery Room for 
this purpose. 

Significant hydrogen production occurs only, when maximum system 
voltage is impressed on the fully charged cells. Fan should run 
continuously during this period. Otherwise fan shall be operated 
twice a day for 10 minutes, which provides adequate ventilation 
during float charging operations, when very little hydrogen gas is 
produced. 

EB/srt 

cc: Alan 

16323 

oo,0-on2-088J 
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METRO RAIL TRANSIT CONSULTANTS 
DMJM/PSQOtKE/HWA 

MEMORANDUM 

DATE: May 10, 1988 

TO: Eva Benze - Facilities 
Supervisor Mechanical Engineering 

FROM: Geoff Penney - Systems ,4~,,JJ::·~ . 
Supervising Engineer, El~;ridl 

SUBJECT: Contract A631, DWP Service Station Battery Room 
Ventilation at Yard TPSS 

FILE: WSSOA631 

In response to your memo of May 4, 1988, Bo Hansson of SCRTD/TSDA 
has agreed with the need for mechanical ventilation of subject 
battery room per subparagraph 2. 2. 3. 5. 2 (page I-2-12) of the 
Fire/Life Safety design criteria. However, since DWP does not 
allow de-energization of their battery charger in the event of 
failure of the exhaust system, it will be necessary to provide 
two full capacity fans (main and standby) per standard arrange­
ment for DWP battery rooms at the passenger stations. 

Attached is a marked copy of Drawing No. P-396 incorporating the 
required fan control elementary diagram, which is a modification 
of the standard WD-O7 scheme for stations, by the omission of 
motorized dampers and battery charger disconnect circuit. 

GP/rl 

Attachment 

cc: G. Cofer 
A. Dale 

16522 

M. Ingram 
K. Sain 
DCC ( 2) 

Q0,0-002-088] 
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METRO RAIL TRANSIT CONSULTANTS 
OMI ,\1/PBQ 0 / K E/ HWA 

c,-~s~ 
Se.c,./-(q ~ 

D"' s, 'J 1;1 

MEMORANDUM 

DATE: 

TO: 

FROM: 

SUBJECT: 

FILE: 

July 20, 1988 

Distribution v}f./) 

A.M.D~ 

Legal/Technical Review Comments 
Traction Power Installation Contract A631 

W001A631 

k<1.+<21c,,_c '­
ell 
1<e.v, ew Cc>~/f( ~""" ts 

Attached is a copy of all comments received to·date on the A631 
pre-bid review package, together with the proposed responses. 
Each comment has been evaluated and appropriate resolutions will 
be incorporated into the contract specifications book before the 
pre-advertise sign-off commences on October 12, 1988. Any lack 
of agreement with the proposed comments resolutions, or any 
additional requests for changes must be brought to the attention 
of Geoff Penney by September 2, 1988. 

AMD/GWP/rl 
6t4'f 

Attachment 

cc: Distribution 
DCC (2) 

17020 
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MRTC 

H. Chaliff 

G. Cofer 
w. Armento 
C. Vaswani 
K. Sain 
J. Hegede 

A. Dale 
N. Brown 
M. Burgess 
M. Ingram 
D. Mahapatra 
G. Penney 
A. Sanderson 
G. Wasz 

T. Cook 

cc: DCC ( 2) 
Chron 
Subject 

TRACTION POWER INSTALLATION (A631) 

Legal/Technical Review Distribution 

SCRTD 

*W. Rhine 

B.J. Hanson 

S. Louis 

J. Crawley 

S. Gifford 

*W. Norwood 
A. Martinez 

*M. Walters 
T. Johnson 
D. Griffin 

J. Sandberg 
B. Hansson 
R.P. Townley 

J. Christiansen 

H. Storey 

OTHERS 
M. Polacek (PDCD) (2) 
R. Lontok (PDCD) 
R. Frias (PDCD) 
R. Schiehl (F/LSC) 

*w/o attachments 

17020 
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MEMORANDUM 

DATE: April 4, 1986 

TO: Distribution !:YNvgnssv ~ 'JJ.Jjv~ 

986l f o cldtl FROM, I. Sha fir ½,.,,,,,: Iif r 
SUBJECT: Traction Power Design 

Action Items #180, #181 & #184 

FILE: W550A630 
P.8.2 

1. A.I.#180 (Also prefinal design reviev.' 1-.. I. #1). "Obtain 
F /LS Corr.mi ttee approval for use of fiberglass cable trays 
and conduits, as specified, in substations and tunnel". 

2. A.I.4::181 (Also prefinal desigr. review A.I. #2). "Review 
traction power cable installation in trays within stations, 
but outside of substation room, for fireproofing 
requirements." 

3. A.I.#184. "Resolve F/LS Committee's objections to spray-on 
fireproofing". 

The subject action items were discussed with F/LSC at a March 
18, 198 6 working session. A summary of that discussion is 
provided in the attached memorandum from M. Ingr~~ to attendees. 

Members of F/LSC objected to the use of non-metallic enclosures 
and raceways as well as a spray-on fireproofing within Metro 
Rail stations and tunnels. They also stated that a 2-hour rated 
ceiling assembly was required to separate exit corridors from 
exposed traction power raceways. 

The following modifications to the prefinal traction power 
installation design (Contract A631) are being proposed in order 
to resolve the above F/LSC objections: 

1. A.I. :/:!180 

a. 

3341 

At substation rooms: 
o Metallic cable trays and co!1dui ts will be used 

instead of fiberglass ones. 
o The metal lie trays/conduits housing de positive 



•' . ·} 

2. 

cables will be insulated from ground 2.nd 
connected to the de switchgear enclosure to 
satisfy traction power design criteria, Volume V, 
Section 4, paragraph 4. 4. 8. C. Such design would 
allow us to utilize the de switchgear alarm 
circuits so as to monitor conditions when the 
travs /conduits become grounded and/or energized. 

o The - metallic trays/conduits housing de ne9ative 
cables will be insulated from ground and from the 
negative bus box enclosure. This is necessary to 
prevent leakage current in the event cable insula­
tion is damaged. No connections to any-monitoring 
circuits will be made for the negative trays/ 
conduits. 

b. At track level, cut and cover/tunnel interface: 
o The outer surface of a disconnect switch enclosure 

will be specified to be made of steel and the 
inner surface of the enclosure to be made of 
fiberglass. 

o "OJ:._ positive cable.,s,. connecting disconnect switches 
to contact rail will be :n.Jn _exp osed a nd tX!unted 
on suoocrt insulato l"'c- :attached to conc r ete walls/ 
tunnel liners (see attached sketch Figure 1). 

A.I. ¥181 
0 

0 

DC positive and negative cables within exit 
corridors ('outside substation rooms) will be run 
in exposed steel conduits. These conduits will 
be insulated from ground. Conduits housing de 
positive cables will be connected to the 
associated cable trays (see attached sketch 
Figure 2). 
A 2-hour fire rated ceiling assembly will be 
provided below the exposed steel conduits. 

3. A.I. -#184 
0 

0 

3341 

Tunnel 35kv cable (three single conductors) will 
be run in 5-inch GRS conduit. No fireproofing 
will be provided around the conduit (see attached 
sketch Figure 3). Members of F/LSC indicated at 
the March 18, 1986 meeting that such design would 
be acceptable. 

It is noted that the requirement to enclose 
tunnel 3Skv cable in conduit will result in a 
MOS-1 cost increase of so~e $180,000 (largely 
conduit cost) compared to currently utilized 
fireproofed armcred cable. This cost increase 



• 

0 4 / (i !,/ S €, 

I--c:gs ,; 

will have to be absorbed by Co~tr2ct A62G. Al~o 
some A631 budget (approximat~ly S]6Q,0GG) would 
have to be transferred to A620 contract. 

We plan to incorporate the above design modifications into the 
A631 final submittal scheduled to be completed by April 30, 
1986. Please review the proposed design concepts and submit 
your comments to me no later than April- 14, 1966. 

IS/cc 

Distribution: 
D. Bartlett, F/LSC 
B. Blakesley 
L. Boyden, SCRTD 
J.N. Brown 
P.M. Burgess 
G. Cofer 
A.M. Dale 
D. Gary, SCRTD 
B. Hansson,. SCRTD 
M. "Ingram ; 
S. Loo, SCRTD 
K.N. Murthy 
D. Schiehl, F/LSC 
T. Tanke 

cc: DCC (2) 

3341 
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METRO RAIL TRANSIT CONSULTANTS 
O""'I""' PBQD It.I H',\" 

MEMORANDUM 

DATE: 

'1'0: 

PROM: 

March 26, 1986 

Attendees 

M. Ingram ?l"' ~ 

Iirf:C~IYED 

M~R 2 6 1386 

·D.lC.~C. 

SUBJECT; 

PILE HO.: 

P/LSC WORltING SESSION - TRACTION POWER 

S440 A631X028 

A working session of the F/LSC was held at 10:00 a.m., March 
18, 1986 in RTD Conference Room "B" to discuss materials used 
for traction power electrical conduits, cable trays and equipment 
enclosures. The following topics were discussed and are followed 
by the resulting decisions/action items. 

l. Use of exposed fiberglass disconnect switch enclosures/junc­
tion boxes and conduit to contact rail connections in train­
ways at nine end-of-platform locations in MOS-1. Junction 
or switch enclosure box and eight-two inch conduits, maximum 
length of installation approximately fifty feet. Reference 
drawing A63l/P359A. (Handouts included the referenced 
drawing, product data on Fipco fiberglass raceways and 
Thermo-Lag Fire Resistive Coating, and excerpt of traction 
power design er i teria volume V, sectio!1 4, paragraph 
4. 4. 8 .c.) 

The referenced drawing indicates the use of PVC for the 
indicated components. The use of exposed PVC is not allowed 
by F/LSC design criteria 2.2.4.1.l and 2.3.3.4. Exposed 
fiberglass also does not meet these requirements nor does 
it meet the requirements of Article 347 of the NEC. Use 
of fire resistive coating on non-metallic raceways is not 
acceptable to the F/LSC due to the potential negative impacts 
of maintenance actions on the integrity of the coating. 

ACTION ITEMS: 1.-A) F/LSC to investigate the use of exposed 
fiberglass for traction power raceways 
at other modern U.S. transit properties. 

1-B) MRTC to consider the use of non-metellac 
liners for GRS conduit and the use 
of metal shielding for the equipment 
enclosure/junction boxes . 

., / 
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Minutes of Meeting 
F/LSC working Session - Traction Power 
March 26, 1986 
Page 2. 

2. 

3. 

4. 

Use of exposed fiberglass cable trays in TPSS rooms. Ap­
proximately 120 feet of overhead cable trays in each of 
four TPSS rooms. Reference drawing A631/P278A. 

Unacceptable to the F/LSC 
Item 1 relative to design 
fire resistive coating. 

for the same reasons stated 
criteria compliance and use 

in 
of 

ACTION ITEM: 2-A) MRTC to revise contract documents to 
:::equire the use of metallic cable trays 
possibly with non-metallic liners for 
traction power. The cable trays will 
comply with the requirements of design 
criteria volume V, section 4, paragraph 
4.4.8.C. 

Use of exposed cable trays (metallic o~ non-metallic) in 
corridors. Approximately 150 feet of overhead cable trays 
in each of four station ancillary area corridors. Reference 
drawing A631/P278A. 

Routing of electrical raceways through required exit corri­
dors is not allowed by requirements stated in Uniform Build­
ing Code Chapter 33. 

ACTION ITEM: 3-A) MRTC to revise contract documents as 
described in Action Item 2-A. 

3-B) MRTC to revise appropriate facilities 
drawings to provide a 2 hour rated 
ceiling assembly to separate required 
exit corridors from exposed traction 
power raceways. 

The F/LSC reiterated their position that the use of armored 
cable for the 34. 5 KV dedicated feeder did not comply with 
the requirements of F/LSC design criteria 2.2.4.1.5. 

ACTION ITEM: 4-A) MRTC to review the use of GRS conduit 
for the 34.5 KV dedicated feeder. Change 
Request 4-057 will be reviewed to deter­
mine configuration of original proposed 
change. 

l 
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Minutes of Meeting 
F/LSC working Session - Traction Power 
March 26 , 1986 
Page 3 . 

The F/LSC resta ted that cable trats with fire- resistive 
coating and exposed in the trainway did not meet the require­
ments of F/LS design criteria 2 . 2.4.1.5 , 2.2.4.1 . 8 and 
2.3.3 . 4. This position was originally stated in F/LSC 
letter tow. Rhine, dated March 13 , 1986 {F/LSC #86-3-029/­
STA. 86-8.) 

MI.:MI.:fp/jb 

Attendees: D. Bartlett 
D. Blakesley 
L. Boyden 

M. Burgess 
N. Brown 
G. Cofer 
A. Dale 
K. N. Murthy 
T. Tanke 
DCC ( 2) 
Chron 
Subject 

B. Hansson 
M. Ingram 
J . Loo 
D. Schiehl 
I. Shafir 

F/LSC 
MRTC 
SCRTD 
SCRTD, 
MRTC 
SCRTD 
F/LSC 
MRTC 
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Rolf Jensen & Associates, Inc. 
Fire Protection Engineers 
Building Code Consultants 

C ('() s s i2e ~ 
sa.c..+-10"-- :rr 
P (. 5 ,s_.v- R~ vi e c.J 
c. o w. M. e .._,, "- ~ 

1 -ll-8# 

July 11, 1986 FEDERAL EXPRESS 

Mr. Malcolm Ingram 
Metro Rail Transit Consultants 
548 South Spring Street, Seventh Floor 
Los Angeles, California 90013 

A-631 
TRACTION POWER SUBSTATIONS 
100% FINAL DESIGN REVIEW 

Malcolm: 

RE·CEI-VED _ .. - . . ~ - ~. -

We have reviewed the above subject package. Our comments 
are enclosed. 

Sincerely, 

David R. Fiedler, P. E. 

DRF:pkb - H3275 - Traction Power 

Enclosure 

7015 West Tidwell Road, Suite 101, Houston, Texas 77092-2019, (713) 462-1840 
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METRO RAIL TRANSIT CONSULTANTS 
DMIM / PBQO / KE. HWA 

MEMORANDUM 

DATE: July 28, 1986 

TO: I. Shafir 

FROM: J. N. Brown 

C l<oss /c,d' : 

S~c..+ 10....._ "tr 

D~t-S",;( j;!e,.;,e/.J 
Co11,t,1M.4.,.._,?-::. 

1-tl- fl" 

SUBJECT: Design Review Comments - A631 Final Design Review 

FILE NO.: S400XA631X028 
X082 

Attached are design review comments on the subject contract from 
MRTC Safety, Assurance & Security. Please contact M. Ingram at 
Ext. 7134 should you have any questions. 

/'1>-
JNB :MI: jb 
Attachment 

cc: H. J. Chaliff, w/o attachment 
T. W. Cook 

11727 

A. M. Dale, w/o attachment 
~.::.Ingram:~ 
D. Mahapatra 
DCC ( 2) 
Chron 
Subject 

0010·002-086] 
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METRO RAIL TRANSIT CONSULTANTS 
OMJM/PBQ D/Kl:/HWA 

MEMORANDUM 

DATE: 

TO: 

FROM: 

August 20, 1986 

Distribution 

I. Shafir t/ /Sau•!' ff✓,.,-

C.t--oss Per: 
Sec-+,'(),,. 1T 
U<2..s13 11.. 1~e(lr 4u 

C.oM v¾ e .,i,.,-1-S 

7-17- f3,G 
7- I 8. 8 c;;, 

SUBJECT: Responses to A631 

W550A630 

. I . 
Final Review Comments 

FILE: 
P.10 

The subject responses are being transmitted for your information. 
Please review the attached material and note your disagreements 
with the provided responses. 

A series of meetings with the reviewers is being planned for the 
week of August 25 to discuss the proposed disposition of 
comments. The time and place are as follows: 

Or ganization Date Time Place 

SCRTD 08/26 9:00 a.m. SCRTD Conf. Room C 

PDCD 08/25 9:00 a.m. PDCD Conf. Room 1315 

MRTC 08/25 1:30 a.m. MRTC 11th Floor Conf. Room 

A marked up set of the A631 drawings and a revised specification 
will be available during the meetings to supplement the 
responses and to illustrate the planned revisions. 

Distribution: 

W.J. Armento 
A.S. Atalla, PDCD 
D.L. Baker, PDCD 
D. Fiedler 
R. Frias, PDCD 

cc: J.N. Brown 
P.M. Burgess 
A.M. Dale 
D.A. Gary 

-7~M:=!Jlgram ":,.__ 

11772 

Q010-llll2-RIIIII 

B. Hannson, SCRTD 
R. Honingford, PDCD 
J. Loo, SCRTD 
R.D. Lontok, PDCD 
E.S. Martins, PDCD 

E. Noack 
W.J. Rhine, SCRTD 
J.A. Strosnider, SCRTD 
DCC ( 2) 

G. Poli 
W. Robertson, PDCD 
K. Sain 
H.E. Storey, SCRTD 
F.W. Thompson, PDCD 



• 

• 

• 



• 
ARE/LIFE SAFETY 

COM1,'.ITTEE 

July 18, 1986 

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

Transit District 
425 South Main Street 
Los Angeles, CA. 90013 

Dear Mr. Rhine: 

FLSC 86-6-071 
TRAC PWR 86-2 

A-631, Traction Power, 100% Design Review· 

On June 26, 1986, the Fire/Life Safety Committee (FLSC) received a 
transmittal from MRTC requesting review of A-631, Traction Power, 
100% Design, dated June 26, 1986. 

After review of this submittal, the FLSC hereby forwards its comments 
on the attached Review/Comment sheet/s. 

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

Very truly yours, 

Donald E. Bartlett, Battalion Chief 
Los Angeles City Fire Department 

~b,A.d ~ ,~ ./u_ 
Richard B. Schiehl, Battalion Chief 
Los -~eles County Fire/ Department 

~--~,,// G' W~r 
Mt'. Harold E. Storey :7 

I • ~CRTD, Metro Rail 

Southern California Rapid Transit District 425 South Ma,n Street. Los Angeles. Calilom,a 90<;)13 (213) 972•6000 
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A D D E N D U M 

covering 

KEVIEWEIJ Bl Mtrr.C 
SAFE~ ASSUK'ANJ:E 
!VII AflVEKSE IMPACT .11/tl 
SAFETY CEKTIFIL"AT/ff,,11 

CHANGE IN SPECIFICATIONS AND/6R PLANS 

Date Issued: January 12 r 1989 

Addendum Date: January 12, 1989 

Bid No: 

Contract: A631: TRACTION POWER INSTALLATION 

INTENT 

Addendum No: A631-l 

1. This addendum is issued prior to receipt of bids to provide for modi­
fications in Specifications. Acknowledgement of this addendum shall 
be made, and cost of work included or excluded, in bidder's proposal. 

• 2. 
This addendum consists of the following items: 

The Bid due date is changed from February 1, 1989 to March 1, 1989. 

Revisions to the following Specification Section and the pages in­
cluded: 

• 

0 Invitation to Bid. Pages 1 and 2. 

Specification addendum revisions are identified by the Addendum 
Number in the margins before and after each line modified. Pages 
changed due to relocation of lines or paragraphs that are not modi­
fied by addendum will not have identifying numbers, but are includ­
ed to keep the Contract Specifications Book intact and continuous. 
Please place the enclosed pages in your Contrac·t Specifications 
Book and remove amended pages. 

MZW/RV/ez 

Addendum A631-l Pagel of l 

Paul Como 
Director 

Office of Contracts 
Procurement and Materiel 

Southem California Rapid Transit District 425 Soult, Ma,n Sir~f'I Lns Arn1P.IP.s. C,1hfornril 90013 (2131972 -6000 



• 

• 

•• 



• ,~ 
RTC 

A D D E N D O M 

covering 

REVIEWE/J B"I M~TC 
SAFETY ASS11K'ANCE 

Nil ADVel?SE !Mf'AET 

ON SAFETY CEKTI F/£AT/llN 

CHANGE IN SPECIFICATIONS AND/OR PLANS 

Date Issued: January 251 1989 

Addendum Date: ,January 25, 1989 

Bid No: 

Addendum No: A631-2 

Contract: A631: TRACTION POWER INSTALLATION 

l. 

INTENT 

This addendum is issued prior to receipt of bids to-provide for modi­
fications in Contract Drawings and Specifications. Acknowledgement 
of this addendum shall be made, and cost of work included or exclud-
ed, in bidder's proposal. • 

2. This addendum consists of the following items: 

The Bid due date is changed from March 1, .1989 to March 15, 1989. 

Revisions to the following Specification Sections and the pages 
included: 

0 Table of Contents. Pages 1, 2. 
0 Invitation to Bid. Pages 1 and 2. 
0 Instructions to Bidders. Pages land 2, 7 and 8. 
0 General Conditions Table of Contents. Page iii. 
0 Special Conditions, Appendix A and B. Pages 5 and 6. 
0 Exhibit 5, Minimum Wage Rates. Pages 1 through 74·. 
0 Section 01300, Submittals. Pages 1 and 2. 
0 Section 01310, Network Analysis System. Pages l through 16. 
0 Section 16122, Splices and Terminations. Pages 3 through 5. 

Specification addendum revisions are identified by the Addendum 
Number in the margins before and after each line modified. Pages 
changed due to relocation of lines or paragraphs that are not modi­
fied by addendum will not have identifying numbers, but are includ­
ed to keep the Contract Specifications Book intact and continuous. 
Please place the enclosed pages in your Contract Specifications 
Book and remove amended pages. 

Addendum A631-2 Page 1 of 2 

South•m Callfomla Rapid lhlnslt District 425 South Main Street. Los Angeles, Callforni~ 90013 (213) 972-6000 



• Revised Contract Drawings as follows: 

Sheet No. Drawing No. Sheet No. Drawing No. 

A631 
--31 P229 114 P279 

81 P258 134 P308 
83 P261 152 P313 
89 P385 166 P323 
98 P390 190 P355 

219 P361 

Issued By•-.......:=.-.-~.........;:~-=---=:;,_--.......,.,--=---=,......,,,_­
ul Como 

Director 
Office Contracts 

Procurement and Materiel 
MZW/RV/ez 

Addendum A631-2 Page 2 of 2 
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METRO RAIL TRANSIT CONSULTANTS 
DMJM/PBQO/KE/HWA 

l?EVIEWEIJ BY MRT£ 
SAFETY ASSUJrANCE 

NIIADVEKSE /HIF'AIT 
ON 5AF£ TY C£KTI f'/CAT/IIN 

MEMORANDUM 

Date: 

To: 

From: 

March 21, 1989 

Planholders. Contract A631 
Traction Power Installation 

Manager. Configuration Control . •.· •• 
T.W. Cook ✓ 

' ~ 
Subject: Supplement to Specifications Addendum ~2 

--------------------------------------------------~------------
This letter is issued to transmit "General Prevailing Wage 
Rates" (January 1989) to all planholders of Contract A631 . 
Although listed on the cover sheet of Addendum ~2 as "Exhibit 
5. Minimum Wage Rates ... ". that section was. in fact. omitted 
from the addendum. 

Please update your specifications sets accordingly. 

Q010-002-088l 
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• '>' RTO 
A D D E N D U M 

covering 

l?EVIEWElJ 81 MKTC 

JAFET1✓ ASSLJl(ANCE 

NU AlJVEffSE J.MPAL'T U/11 

SAFETY CERTIF/CATIIIN 

CHANGE IN SPECIFICATIONS AND/OR PLANS 

Date Issued: February 8, 1989 

Addendum Date: February 8 , 1989 

Bid No: 

Contract: A631: TRACTION POWER INSTALLATION 

INTENT 

Addendum No: A631-3 

1. This addendum is issued prior to receipt of bids to provide for modi­
fications in Contract Drawings and Specifications. Acknowledgement 
of this addendum shall be made, and cost of work included or exclud­
ed, in bidder's proposal. 

2. This addendum consists of the following items: 

Revisions to the follow'ing Specification Sections and the pages 
included: 

0 Table of Contents. Pages 1 and 2. 
0 Invitation to Bid. Pages 1 and 2. 
0 Special Conditions, Appendix A and B. Pages 5 and 6. 
0 Section 01545, Worksite Safety Requirements. Pages 1 and 2. 
0 Section 16950, Testing and Start-up. Page 5. 

Specification addendum revisions are identified by the Addendum 
Number in the margins before and after each line modified. Pages 
changed due to relocation of lines or paragraphs that are not modi­
fied by addendum will not have identifying numbers, but are includ­
ed to keep the Contract Specifications Book intact and continuous. 
Please place the enclosed pages in your Contract Specifications 
Book and remove amended pages. 

Addendum A631-3 Page 1 of 2 

Southern Callfomla Rapid lnlnstt Dllltrlct 425 South Main Street. Los Angeles. California 90013 (21:¼) 972-6000 
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Revised and New Contract and New Reference Drawings as follows: 

Revised Contract Drawing s 

Sheet No. Drawing No. Sheet No. Drawing No. 

A631 
-1- P-201 79 P-382 

3 P-203 95 P-389 
29 P-227 98 P-390 
45 P-241 106 P-399 
52 P-248 113 P-278 
53 P-249 125 P-288 
66 P-271 132 P-295 
77 P-256 188 P-342 
78 P-270 219 P-361 

A631/l P-400 

New Contract Drawinqs 

A631 
91 P-274 

New Reference Drawing s 

All5 All2 
A631/50 Cl05 A631/91 C098 
A631/51 Cl07 
A631/52 E261 

Issued By:'-_...~_:~~r--..M~Nlb6+.H-+.=:r-----:----=-­
aul Como 

MZW/RV/ez 

Addendum A631-3 Page 2 of 2 

Director 
Office of Contracts 

Procurement and Materiel 
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RTC 

A D D E N D U M 

covering 

~EVIEWElJ l!Y MKTC. 

SAFETY; ASSL!KANCE 

NO ADVEKSE I Mf'Arr DIii 

SAFETY CEKT/FICATION 

CHANGE IN SPECIFICATIONS AND/OR PLANS 

Date Issued: March 8, 1989 

Addendum Date: March 8, 1989 

Bid No: 

Contract: A63l: TRACTION POWER INSTALLATION 

INTENT 

Addendum No: A631-4 

l. This addendum is issued prior to receipt of bids to provide for modi­
fications in Contract Drawings and Specifications. .Acknowledgement 
of this addendum shall be made, and cost of work included or exclud­
ed, in bidder 1 s proposal. 

2. This addendum consists of the following items: 

The Bid due date is changed from March 15, 1989 to March 29; 1989. 

Revisions to the following Specification Sections and the pages 
included: 
0 Tal::ile of Contents. Pages land 2. 
0 Invitation to Bid. Pages land 2. 
0 Instructions to Bidders. Pages 3, 4, 9 and 10. 
0 Special Conditions. Pages i, and l through 10. 

Specification addendum revisions are identified by the Addendum 
Number in the margins before and after each line modified. Pages 
changed due to relocation of lines or paragraphs that are not modi­
fied by addendum will not have identifying numbers, but are includ­
ed to keep the· Contract Specifications Book intact and continuous. 
Please place the enclosed pages in your Contract Specifications 
Book and remove amended pages. 

The following Sections have been ADDED: 
0 Bid Form A-l. Pages land 2. 

Issued B ·'----==.,J..-::::~:::,:.~~~~c::.:.-,,--=---:-=-­
aul Como 

MZW/RV/ez 

Addendum A63l-4 Pagel of l 

Director 
of Contracts 

Procurement and Materiel 

Souttiem C.llfomla Fl■Pld "lnln■tt Dl■trtct 425 Soutn Main Streer. l..os Angeles. Catllom1a 90013 (2131 972·6000 
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A D D E N D U M 

covering 

REV/El/IE~ !JY MKTC 

SAFE~ ASSLJKANCE 

NII AlJVE~.f E JJY/PAC T Qt1/ 

SJIFETi' £EKTIF/£ATI/IJI 

CHANGE IN SPECIFICATIONS AND/OR PLANS 

Date Issued: March 24, 1989 

Addendum Date: March 24, 1989 

Bid No: 

Contract: A631: TRACTION POWER INSTALLATION 

INTENT 

Addendum No: A631-S 

1. This addendum is issued prior to receipt of bids to provide for modi­
fications in Contract Drawings and Specifications~ Acknowledgement 
of this addendum shall be made, and cost of work included or exclud­
ed, in bidder's proposal. 

2. This addendum consists of the following items: 

Revisions to the following Specifications Sections and the pages 
included: 

0 Section 16442, DC No-load Disconnect Switches. Pages 3, 4 and 7. 
0 Section 16443, DC Load Interrupter Switches. Pages 5 and 6. 
0 Section 16451, Negative Bus Boxes and Voltage Recorders. Pages 3 

and 4. 
0 Section 16622, Standby Engine-Generator Set. Pages 5 and 6. 

Specification addendum revisions are identified by the Addendum 
Number in the margins before and after each line modified. Pages 
changed due to relocation of lines or paragraphs that are not modi­
fied by addendum will not have identifying numbers, but are includ­
ed to keep the Contract Specifications Book intact and continuous. 
Please place the enclosed pages in your Contract Specifications 
Book and remove amended pages. 

.; MZW/RV/ez 

Paul Como 
Director 

Office of Contracts 
Procurement and Materiel 

Addendum A631-5 Page 1 of l 

Southern Callfomla Rapid Tran■lt Dl■trlct 425 South Main Street. Los Angeles, Cahforn1a 90013 (213) 972-6000 


