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INTRODUCTICHN

This Criteria Conformance Verification package is submitted for
review and compliance assessment in accordance with the SCRTD
Metro Rail Project Safety Certification Plan, dated May, 1986.
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 and Security
personnel, in conjunction with Rolf Jensen & Associates and the
Metro Rail Project Fire/Life Safety Committee, have reviewed
design documents at the 60%, 85% and 100% levels. The 100%
design review for this contract was held in September, 1985.
Comments were resolved, the document revised and then archived,
In May, 1987, the contract documents were distributed for a
Legal/Technical review immediately prior to advertisement for
bid. At each review level, design review checklists were
utilized and appropriate design review comments generated.
Subsequent reviews were initiated by determining the resolution
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 Regquest 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 are indicated in the text of the design
criteria and pertinent Change Requests.

The comments included in this package represent the result of
reviews performed at the 100% and Legal/Technical level. The
checklists included are the updated checklists applied at the
Legal/Technical review. Design group responses to the comments
are indicated in most cases, as well as resolution verification
by MRTC Safety, Assurance & Security personnel. Supporting
correspondence has been included where deemed appropriate.
Additionally, addenda issued for each contract were 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 design, manufacture,
factory testing and delivery of station air supply units,
traction power substation fans and their associated
motor-controlled dampers and roll-filters. As none of these
ventilation system components are part of an emergency
ventilation system, there are no specific Fire/Life Safety or
system safety design criteria directly applicable. However,

14997 ' 1 09/28/87



checklists for reliability, maintainability, quality assurance
and configuration management were applied, as appropriate, and
are included in this document.

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.

14997 2 09/28/87
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT: _ AR ftapiniec  ELUFrEnsT
PMMET  EFETE Mol SSOURT

GROUP:

REVIEWER:

G, L. sz

DISCIPLINE:

RELIABILITY

REVIEW REFERENCE: METRQ RAIL PROJECT SYSTEM DESIGN
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.2

DATE:

—7/&/e7

CONTRACT No.__ AT7%5
REVIEW LEVEL: BiD

REQ. LD.

REQUIREMENT

YES

NO

COMMENT

5.2.1.B

5.2.2.C

5.2.2.D

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 Ceontrol
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 Cocllection.

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

/B
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT: F e e DR I P

GROUP: = SAFETy, (bRl & SEcURTYT  DATE: _?/‘5%/57
REVIEWER: EN OIS 7
DISCIPLINE: _RELIABILITY
REVIEW REFERENGCE: METRQ RAIL PROJECT SYSTEM DESIGN CONTRACT No. A7
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.2 BEVIEW. LEVEL: RO
REQ. LD. REQUIREMENT YES|NO COMMENT

2. Functicnal 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. 1Impact of operating or design changes
on predicted values

7. Definitions of all interfaces, such
that every part is identified as being
part of a particular subsystem. V/

5.2.2.E The contractors for vehicle, Train Con- AIA MR fﬁ ;6“7%5-Cévdh®fjp
trol, Fare Collection, and vehicle Propul-
sion systems shall be reguired to develop
Reliability Demonstration Test Plans. The
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 be
used by the Contractor

3. The mathematical verification that the
. test shall demonstrate the required

12/16/86 - Rev. 1 2 4
SNT7570B PAGE OF
0002.0.0




\' SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT: 10 A AN AN T Rt

GROUP:

REVIEWER:

Sl L ST

DISCIPLINE:

RELIABILITY

REVIEW REFERENCE: IL FROJECT TEM DEST
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.2

LEVT =prevy, flmeulsud £ SEcRrt 5aTE:

/BT

CONTRACT No.: A7

REVIEW LEVEL:

B0

REQ. ID.

REQUIREMENT

YES

NO

COMMENT

5.2.3.A

5.2.4

5.2.4.A

5.2.5.A

5.2.5.B

E

MTBF, MTBSF, MCBF, and failure rates
as specified by contract.

Contractors shall be legally beound to
ensure that contractual reliability
requirements are achieved.

The contractor shall demonstrate the
achievement or prove the failure of
reliability requirements incorporated into
contractor specifications and track system
reliability during testing and revenue
service.

Contractors shall be required to use the
format designed by the SCRTD for reporting
failures.

The system elements, as described below,
shall be suitable for a lifetime of use in
the Southern California environment, with
normal maintenance and overhaul, if
required, for the number of years as
outlined below:

. Vehicle Body: 30 vears

. Train Control System: 25 years

. Fare Collection System: 25 years
. Tunnels: 100 years

. Trackwork: 30 years.

LU SR Y G

The system elements shall be capable of
being operated, stored, and maintained at
specific performance levels without
impairment resulting from the impact of

"
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V SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

CERTIFIABLE ELEMENT: _ AIE Atme o) ELUIPHIERTT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

GROUP: IMETT %ﬁfﬁ?‘}’; SR MIE A SECLETY DATE: —71/%/87
&
REVIEWER: o L, e
DISCIPLNE: _RELIABILITY
REVIEW REFERENCE: 1L PROJECT SYSTEM DESIGN CONTRACT No.: /617‘/'5
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.2 REVIEW LEVEL: y272
REQ. L.D. REQUIREMENT YES|NO COMMENT
the following environmental parameters
throughout the indicated range of wvalues:
1. 24ir 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: 45 mph
6. Seismic activity: (Reference
"DESIGN EARTHQUAKE PARAMETERS" and
"DESIGN FAULT PARAMETERS" tables of .
Criteria)
7. Air pollution:
© Dust Particulates:
Size: 1 to 200 microns
Concentration: (max.) 0.248 mg/m?
{avg.) 0.142 mg/m3
© Acid Precipitation: pH of 4.41
0 Gases and fumes: (Reference
"rypes" and "Concentrations”
table of Criteria)
12/16/86 - Rev, 1 4 4
SNT7570B PAGE OF
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& SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

. METRO RAIL PROJECT DESIGN REVIEW CHECKLIST
CERTIFIABLE ELEMENT: AIe Mol i EQUIMEST

HETT  SHOEYY | MepuRindbd , € SECORAY  paTE:

/%7

GROUP:
DISCIPLINE: MAINTAINABILITY
REVIEW REFERENCE: METRO BAIL PROJECT SYSTEM DESIGN CONTRACT No.. ___&A7¢5
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.3 REVIEW LEVEL: BD
REQ. I.D. REQUIREMENT YES|NO COMMENT
§.3.1.m Manufacturers of the following system AR UAG z&: ﬁ‘?"fgw
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 gquide for
style, content, and format. ‘/’
5.3.2.a A detailed Maintenance Concept shall be rjg AR 195 £?7VZ;C:hd£*£9]

developed and submitted to the SCRTD by
the contractors indicated in 5.3.1.B. The
Maintenance Concept shall include a
description of how the contractor intends
to achieve the maintenance regquirements
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

¢. Module and component repairs done
at the contractor's facilities.

V

12/16/86 - Rev.
SNT7570B
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

® METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT: AWE. Mrorplinils EQUIFrfasr

GROUP: MesT SR /G‘Ssufeowcf/L?( SECURTY DATE: '_{/@743'7
REVIEWER: G, L. ez
DlSCIPLlNE' MAINTAINABILITY
REVIEW REFERENCE: METRCO BAIL PROJECT SYSTEM DESIGN CONTRACT No.. _ A745
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.3 REVEEW LEVEL: A0
REQ. I.D. REQUIREMENT YES|NO COMMENT

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
¢. Component Repair Facilities.
4. Shop Equipment and Tools

a. Furnished by Vehicle/Train Control/
Fare Collection Contractor

b. Furnished by Shop Equipment
Contractor.

5. Spare Part Requirements

a. Expected Part Life

b. Consumables and Repairables.

6. Skill Levels and Mechanics Required. \V/
5.3.2.B A Maintenance Analysis shall be developed A Aié*”¢b ‘? - Cé‘ﬁ J
. and submitted to the SCRTD by the Vehicle, %-

12/16/86 = Rev. 1
SNT7570B PAGE 2 __ OF2
0006.0.0




é) SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST
CERTIFIABLE ELEMENT:__ AW@ a6 EQUFPMEST

GROUP: PRT.  SREETT, fesuesrré, & secuery  pate —/=le7
REVIEWER: G.l. sz
DISCIPLINE: _ MAINTAINABILITY
REVIEW REFERENCE: METEQ RATI PROJECT SYSTEM DESIGN CONTRACT No:_ A7%%5
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.3 REVIEW LEVEL: B/D
REQ. ID. REQUIREMENT YES[NO COMMENT

Train Control, and Fare Collection
contractors.

The Maintenance Analysis gshall be submit-
ted iteratively (every 920-180 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. \l/

5.3.4.3 aAll suppliers and contractors shall be Iye T Cee o VT
reguired to submit maintenance manuals S ﬁ
which contain all the information needed O & -
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:
o Atie 33 4

1. Running Maintenance and Servicing Ve L

q Manuals \L

12/16/86 = Rev. 1

SNT7570R PAGE 3 OFS
0007.0.0



é) SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

® METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

e Garil  EQuPrELT

GROUP: LIRTT.  DMFETT, MetRAncE, £ SEURTY  paTE, —7/%@;—;
=T
REVIEWER: G L L ke
DISCIPLINE: MATINTAINABILITY
REVIEW REFERENCE: METRC BAIL PROJECT SYSTEM DESIGN CONTRACT No.: £7v4
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.3 REVIEW LEVEL: ﬁm{ﬂ
REQ. I.D. REQUIREMENT YES| NO COMMENT
2. Heavy Repair Maintenance Manuals e
3. Parts Catalcgs v’
4. Test Equipment Maintenance Manuals. v d
Rolicle 2.2
5.3.4.B The manuals shall be designed for continu- |« g‘”‘- =< cﬁ
ous, long term service in a maintenance d_:u.-ig':ovv ot 730,
. shop environment.
Aotrcle =,2.4
All manuals shall be in either pocket size | « Seaa ©
{3-1/2" x 8" x less than 1" thick) or 56 Sacdfo 0170
standard size (8-1/2" wide x 11" high).
All manuals shall be prepared in accord- | See Aeticle /. z2-8
ance with normal commercial standards, A Coetinn 01720 .
using MIL-M-38784 and MIL-M-15071 as 2 ; Sw@wm ,
guides for format and technical content,
respectively.
: . Va Sae = e o=,
5.3.3.A Contractors shall be required to provide
comprehensive training program for SCRTD
maintenance personnel. ’
Contractors shall provide the SCRTD with _ S éﬁz)’?fs’v 2K
course materials, instructors, training )
aids, equipment, ané all literature
required.
The contractor shall train all SCRTD Sa /Qﬂsz/i&:‘ /1.8
maintenance personnel to a level of / 4 S'Zaﬁ o et
competence such that work performed by
these personnel will not void any of the O/05D
warranties or guarantees in effect.
12/16/86 - Rev, 1 4 P
SNT7570B PAGE OF
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‘) SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

@ METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT: AE RAOL /MG EAUIPAEng
GROUP: IMBT  SRETT, BESURAME, # Stcueny’ DATE: ek
REVIEWER: s, L, LORBZ
DISCIPLINE: _MAINTAINABILITY
REVIEW REFERENCE: MEIRO RAIL PROJECT SYSTEM DESIGN CONTRACT No.: A7
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.3 REVIEW LEVEL: B/D
REQ. I.D. REQUIREMENT YES| NO COMMENT
5.3.6.A The contractors shall incorporate qualita- ol =5 S'-J?""" &0 -
tive features into a2ll equipment whenever /[j;f— ‘é\&u—J s A745
feasible. MIL-STD-1472C shall be used as 1;,
a guide, along with the design features in C}«-‘A’
the "Maintainability Checklist" provided /V/A‘ "}'B A-'74§
in paragraph 15.3.6 of UMTA Report No.
IT-06-0027-A "Guideline Specification for s
Urban Rail cars", March 1973. 9/25'/8'7

12/16/86 - Rev. 1 s s
SNT75708 PAGE OF
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.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST
—fats

CERTIFIABLE ELEMENT: Are  theontmys FOUAMEIT
GROUP: METT %&Fﬁy—y%,esww, Z Stcopgy

REVIEWER:

.0 LUesz

DISCIPLINE: _Quality Assurance

DATE:

9 SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

[

SCRTD Metro Rail Project System
REVIEW REFERENCE: etro Rai ] i CONTRACT No.: ¢S
Design Criteria & Standards - Vol. 1, Sect. 5.4 REVIEW LEVEL: B
REQ. LD. REQUIREMENT YES|NO COMMENT
5.4.1.B QUALITY ASSURANCE PROGRAM PLAN -
CONTRACTORS
. rele 1./
Manufacturers of the following system v See .A-»-(-(c_e 0-6
elements shall be required by contract to Section OIYeD .
establish and maintain a QA Program and
Plan:
. 1. Facilities
2. Vehicle
3. Train Control
4, Fare Collection
5. Communications
6. Escalators
7. Elevators
8. Auxiliary Vehicles
= le 1./ R
These plans shall be prepared using the |« /Q-q[;ce -2
SCRTD System Assurance Program Plan and aﬁs“:‘g’r""“ O/ C,
the SCRTD QA Manual as a guide for style, ’o/m rw&J' ,ge sw@a«ﬁb
content, and format. Q
:?-p-z eﬁﬂf‘ .
5.4.2 WARRANTIES
Warranty provisions shall be included in [« Sae f;Cé-ré gfv‘““'c
all contracts, both civil and system.
The following additional time warranties |4)/M MR ¥ ﬂﬁﬁé; CLwJTWJT
shall be included in the vehicle contract:
1. Carbody - 5 years
2. Truck-sStructural Elements -~ 5 years
. 3. Traction Motors, except brushes -~ 5
years

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

@\ETRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

PUNT.  SRFETY | [ABDURAICE, F SECORRY hatE

AR LaguplidC  EQIPrmtT

GROUP: ‘7,/‘3,/957
REVIEWER: G L. =T
DISCIPLINE: _Quality Assurance
t il Project Syst
REVIEW REFERENCE; SCRTD Metro Rall Froject System CONTRACT No: A 745
Design Criteria & Standards - Vol. 1, Sect. 5.4 REVIEW LEVEL: Be
REQ. LD. REQUIREMENT YES]NO COMMENT
4. Gear reducers for propulsion subsystem
- 5 years.
5.4.3 QUALITY PROGRAM CONTENT
A.| Receiving Inspection
Contractors shall provide for the inspec- [« Fae ﬂ—x—-{‘-&:fzﬁ /'N 4
tion of all incoming material. Statisti- .14 ,ﬁ 59&57'.9-7 O1e50
. cal sampling is acceptable. e
All material <certifications and test | .~ = /Q%?L’fc’fe /’2" c’é
reports used as the basis for acceptance < 7 - D I1YSD
by the contractors shall be maintained as e ! '
quality records.
B.| Statistical Sampling Plans
bicle (/4
Statistical sampling used in inspection d Tee ,@,,. Ce' c6
shall be fully documented and based on ot D/HSO -{‘,O/““‘e
generally recognized statistical practic- . gg .--_.ﬁ,ﬂ—.;-\--..é.,
es, such as MIL-STD-105 or MIL-STD-414. . '
C.} Changes to Drawings and Specifications
Contractors shall ensure that all inspec- [« =2 EC,ieb J/CJ
) [ (D &7{ v Hg O,
tion and acceptance test are based on the 8 b
latest revision or changes to drawings and
specifications.
An acceptable configuration management and [ 9% /Q'V!L/L/e e # %
control system shall be established and = Ao /EED
maintained. R |
2 fichs /&
shes /.
. The responsibility for control of changes e M.fg’- Oty
' shall extend to suppliers. ¢ -
[ e R Dahiom .
/S ST, :
12/15/86 - Rev. 1
SDE13403 PAGE _2 OF >




~ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:
GROUP; Vil SAOFET Y, /GSSUKM # SECORTY D ATE:
REVIEWER:
DISCIPLINE:

REVIEW REFERENCE:

K78 Bl r e Ok P in i

.. LRz

Quality Assurance

SCRTD Metro Rail Project System

Design Criteria & Standards - Vol. 1, Sect. 5.4

CONTRACT No.:
REVIEW LEVEL:

/57

A ia)
=24

REQ. LD. REQUIREMENT YES|NO COMMENT
D.| Identification of Inspection Status
ékﬂ#’ﬂa a3
Contractors shall maintain a system for |*~ = S (S ey
identifying the progressive inspection 55445’3*‘ OS50,
status of components or materials as to
their acceptance, rejection or
non-inspection.
E.| Shipping Inspection
/.
Contractors shall provide for the proper |« é;ﬁQ-A@F4ﬂL&L =
inspection of products to ensure comple- 5£ E;md%bm OIS0
tion of manufacturing and conformance to -
contract requirements prior to shipment.
F.| Quality Assurance Organization
N N |ane fotile 1-Z =R
The organizaticn of each contracteor's QA
Program shall be well defined. Cncticn 01950,
Qa personnel shall have sufficient, || (<o futiele (2 4
well-defined responsibilities and organ- . . Pl
izational freedom which encourage the Copekio P
identification and evaluation of quality
problems.
N 1
Contractors shall have a QA Program that |« T ﬂS’ " e /. ’/?
can verify compliance with contract 0 et O/Y50.
requirements. cti
G.| Qualification of Personnel
Contractor persconnel performing inspec- e ffiwt K%*%&Jea {{77“”JL
tions, test or special processes shall be /;ngﬁg ation HI50),

qualified for such work based on prior
experience and training.

12/15/86 - Rev. 1

SDE13403
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@ SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT: AR MARIOL A S Pr1énT
GROUP: _METT Zprery, M=cURfArE £ SHURNY DATE: /8 /&7
REVIEWER: Cn .l L s2

DISCIPLINE: _Quality Assurance
SCRID Metro Rail Project System

REVIEW REFERENCE: CONTRACT No.: ﬁ?'{ﬁ’_

Design Criteria & Standards ~ Vol. l' Sect. 5.4 REV!EW LEVEL. BID
REQ. LD. REQUIREMENT YES| NO COMMENT
Records of personnel qualifications shall |+« See ﬁ;’%fbaf /'T7'£5
be maintained and available for review. Oﬁ Gefionm OIYED,
H.| In-Process Inspection
G Moticle /.lz
The contractor shall ensure that all |~
machining, wiring, batching, shaping, and ,@ ESJR&%é”“ OS50,
all basic production operations, together
. with all processing and fabricating, shall
be accomplished under controlled

conditions.

I.| Handling, Storage and Delivery

Z e Aeticle 1077

Contractors shall provide adeguate work v =

anéd inspection instructions for handling, ‘%ﬁ :3¢*}ﬂu" /95U,
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

Cpe ot /8
Contractors shall establish, maintain, and w T

document procedures to ensure that condi- C%@ S ading O .
tions adverse to qguality are promptly
identified and corrected.

K.| Nonconforming Material

Contractors shall establish and maintain | ¢ —r ‘E CKQ /r/€7
an effective system for controlling CTﬁ Suchron, O/450 .
nonconforming material including proce-
dures for identification, segregation, and

. disposition.

12/15/B6 - Rev. 1 4
SDE13403 PAGE OF >
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CERTIFIABLE ELEMENT:

REVIEWER: Sl sz

DISCIPLINE: _Quality assurance

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST
SR A e R P ST

GROUP: PAELTT %m ]@SSJM & Sl DATE:

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

7{/‘?{/%7

i ject Syst
REVIEW REFERENCE: SCRTD Metro Rail Project System CONTRACT No.: &7%‘
Design Criteria & Standards ~ vol. 1, Sect. 5.4 REVIEW LEVEL: B{p
REQ. LD, REQUIREMENT YES|NO COMMENT
A Material Review Board consisting of =T /Q"""""C[*’- (. (7
appropriate SCRTD, contractor, QA and 06 < ﬂ,’ e O /c_{zgg'
design personal shall be established.
/\/}A 7 ATES.
mT
5)15)57
12/15/86 - Rev. 1 5 5
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& SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

IR NARDLIG G preEsaT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

GROUP: _ IBT. _ SfFErs, foesukbnick GSECUTY  DATE: 7/?({/3’7
REVIEWER: o . e esz
DISCIPLINE: _ CONFIGURATION MANAGEMENT
REVIEW REFERENCE: METEQ SAIT. PROJECT SYSTEM DESTGN CONTRACT No.__ A 775
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 REVIEW LEVEL: B0
REQ. I.D. REQUIREMENT YES| NO COMMENT
5.6.1.B.1 The following system equipment contractors ﬂ%@- AR o j}jﬁ?f;Cl,cﬁuuit
shall be required to prepare and maintain — }@r{ftaa .Y R
a Configuration Management Program that Q“ = D
complies with the basic requirements of Cﬁ% S o 0.
MIL-STD-483-USAF : ‘
o Vehicle
o Train Control
. ¢ Communications
o Fare Collection \{/
o Traction Power.
5.6.1.B.2 The configuration management program shall | ¢~ S ﬁ%’ﬁzh& ('QCK}
include the elements of: ,,5 So Ao [SBSD .
o Configuration identification, includ-
ing drawing identification and release
o Change control
o Configuration accountability.
5.6.1.B.3 Equipment manufacturers shall not be == e ;G’EFEAL /:qf
required to modify, expand or replace ¢T§ fkuihbhﬂ JSESD .
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.
Pl [
Drawing numbering shall be in accordance v ’LL;L Powangd /4 A%72€5
with the system being established by the (:cn;4rlzﬁi
GC for the Metro Rail Project.
& MA To AT745
MT &
‘iyZF/
12/17/86 - Rev. 1 1 &
SNT7570B PAGE OF

00l0.0.0




S

RrE FtRrit e ERUIfr1ET

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

GROUP: VAL, Siery MAccliflalcf, & SECORMTE  DATE: '7/8/57
REVIEWER: S L. eIRS7
DISCIPLINE: CONFIGURATION MANAGEMENT
REVIEW REFERENCE: METRO RAIL PROJECT SVOTEM DESICN CONTRACT No.: &79/5‘
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 REVIEW LEVEL: &ID
REQ. ID. REQUIREMENT YES|NO COMMENT
5.6.1.B.4 Construction centractors, and systems g e K%ﬁ#bQ- 4
equipment contractors other than those 75 Sction, /555D
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
0 Drawing Number and (if required) Part
Numbering Identification
0 Change Status Reporting. \V
5.6.1.B.5 Drawing numbering shall be in accordance o Azb+'ﬂir*~ﬁ et ‘Q~7?%;
with the system being established by the Cs ﬁangﬁ,
GC for the Metro Rail Project.
./ ) .
5.6.3.A The contractor's technical documentation v Sac E*{1C£1 ( QCA% /
shall be capable of defining the approved qu f%acffan /5850.
configuration of system equipment under
development, test, production, or opera-
tional use.
by v
The technical documentation shall identify v /Lk;k M;f" fa AQ/QFA é
the configuration to the lowest level ClzﬂiﬂV Sa
necessary to meet production and mainte- /- 9/.34\ ESQ££7@4 15820
nance reguirements. e
The contractor's release records and v /Lkﬂ% QZ,AHQ i /@7@@5

documentation shall be capable of
determining:

c,,,g@,i )Q-l—(-ffe,

%

12/17/86 - Rev.

SNT7570B

2 (DFG
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

@,\ETRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

Al il e ECPAEATT

GROUP: MMeTT  SAEETTE ,65&18&1:5 & SEXET—
REVIEWER: oo b LIEZ

DISCIPLINE: CONFIGURATION MANAGEMENT

REVIEW REFERENCE: METRO BAIL PROJECT SYSTEM DESIGN

CRITERIA AND STANDARDS - VOL. 1,

SECTION 5.6

DATE:

CONTRACT No.:
REVIEW LEVEL:

—ftz7

77

T4

L0

REQ. L.D.

REQUIREMENT

YES

NO

COMMENT

5.6.3.B

5.6.3.C

The composition of any part number at
any level in terms of subordinate part
numbers

All next assembly part numbers of any
part

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, bheginning with the lowest
replaceable or repairable unit, and
identified by the same part number, shall
have the same physical and functional
characteristics, shall be eguivalent 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. A&all
potential impacts of the change shall be
considered including:

dho
Ag
o

Safety
Reliability
Maintainability

| “d==

oo fetide 1.4.C
af% EE:qufav‘ IEREBD .,

G forticle 4-C3

) e
i ;.L F] :-—-.)
Lo Al
(4B <f < ra,
/SO,

12/17/86 - Rev.
SNT7570B

1
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SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

AR e 1 L) Pt

GROUP: AT ‘“_-“.x“?fié?'}"',_ /L*ﬂﬁ-r_mﬁé 4 <tcupiry DATE: "7/3//g7
RE VIEWER: & L. s
DISCIPLINE: CONFIGURATION MANAGEMENT
REVIEW REFERENCE: METEQ BAIL PROJECT SYSTEM DESIGN CONTRACT No.: ﬁ_—;c/g
CRITERIA AND STANDARDS — VOL. 1, SECTICN 5.6 REVIEW LEVEL: .6/.0
REQ. ID. REQUIREMENT YES|NO COMMENT
4. Human Engineering
5. &cheduling and Cost Impact
6. Test(s) Implications
7. Retrofit Reguirements
8. Publications
9. Training
10. Spare Parts.,
Engineering changes shall be classified as v’ Jﬂlril QQ’““Q ra A75
. Class I or Class II, as defined in C._-,»:@'rm‘% Cne )Qvﬁ‘cfe
MIL-STD-480A. .48 ,,é )
Class I changes shall be processed on a v e M'L‘(‘es 1.4.B
change request form provided by the s
General Consultant and shall be submitted ¥ /'L/' -C G—é
to the SCRTD for approval prior to [G=ED.
implementation.
< 4
5.6.3.D Contractors shall maintain records such ' ém A"J-‘Cfe'&' /o ;5
that the configuration of any item being g-/,aictél CZS o
delivered shall be definable in terms of /SREED
its component part numbers. ,
‘ ,.\L?‘ - /(¢ C
A serialization and configuration record U/’ faﬁ‘ ¢ Céb' >
shall be maintained for all items deliv-~ - /¢ . cqg S aetion
ered by a contractor to the SCRTD. [ SEED
5.6.4 The following design reviews and audits A~ 17 f;;k, fﬁg¢4¥ow~ O/ 3ad
shall be conducted jeintly by the SCRTD
and the contractors.
5.6.4.A A Preliminary Design Review shall be o SGse -S*“jyab’ Or200
conducted pricr to detail design to - _
evaluate the progress and technical ¥ ot APPLICABLE - OFF N
. adequacy of the selected design approach. THE-SHELF EQuiPMEMT-
M=
%27@7

12/17/86 - Rev. 1
SNT7570R
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‘) SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

CERTIFIABLE ELEMENT:

GROUP;

SR Aol ERuirnT

REVIEWER:

Ol e pzz

DISCIPLINE:

CONFIGURATION MANAGEMENT

REVIEW REFERENCE: METEQ BATT. PROJECT SYSTEM DESIGN

CRITERIA AND

STANDARDS - VOL. 1, SECTION 5.6

CONTRACT No.
REVIEW LEVEL:

/27

Vi i

=%

REAQ. I.D.

REQUIREMENT

YES

NO

COMMENT

5.6.4.B

5.6.4.C

5.6.4.D

5.6.4.E

. 5.6.5

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 gualification 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 gquality
and size.

ok

N/

v

S“—- S-JT'G% Ol%'

%%D,Q'MJCMJWA

Se Ah“étﬁac' /'/O'£}A
€ (G A Sady
Ol SsD .

J <o BT Canchind]

~

o

Tz K%~éﬁ£¢: /ﬂqdﬁ
/S ¥=D

e f%%i@s'zr/ﬁLq
cg Coclin., &I

1)
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CERTIFIABLE ELEMENT: AHA /amlnll ERUIFMEAST

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT

.METRO RAIL PROJECT DESIGN REVIEW CHECKLIST

REVIEWER: (o, L. aMs2
DISCIPLINE: CONFIGURATION MANAGEMENT
REVIEW REFERENCE: METRC EAIL PROJECT SVSTEM DESICM =~ CONTRACT No. /679/6’
CRITERIA AND STANDARDS - VOL. 1, SECTION 5.6 REVIEW LEVEL: L
| REQ.ID. REQUIREMENT YES|NO COMMENT
5.6.5.A Drawings shall be of a quality where every u// S e /Qy4{gﬁa 4'3[‘i§
line, number, and symbol is clearly Séndﬁfmm I8l X ol
legible. !
5.6.5.B Standard drawing size shall be 22" by 34" v e /4*'#‘:43 2'/"&
unless approved by the SCRTD. O& Sackson O/B.
5.6.5.C Any microfilm provided shall be 35mm MR | <o XF7?%;f:znc¢wdﬁ-
silver halide film and shall be processed
. to archival standards.

12/17/86 - Rev, 1
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87 “UHYT TReCHVED BY MRTC

MAY 2 ¢ 1987

MEMORANDTUM SAFETY & ASSURANCE

SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT
TRANSIT SYSTEMS DEVELOPMENT DEPARTMENT
SYSTEMS DESIGN AND ANALYSIS

kA Ak kAT dkdhddkhkhkdk ik dddhkddrddhhdddkdddddkddddh & ddddddikkkdhdihhik

DATE: May 19, 1987
TO: B. Hansson RECEIVED
..-]. "v_-( It -l sogm
FROM: H. Storey// T
£ R
SUBJECT : Contract A745, TPSS Air Handling Equipmentp-‘c- G

Legal/Technical Submittal

I A T T T TR g e e Y L 2 2 2 22 X2 X222 2R R R SRR R R R R R R R R R R RS S S

The Safety and Systems Assurance Section and the Fire/Life Safety
Committee have reviewed the subject contract package. Our
comments are indicated on the attached Review/Comment sheets.

Attachments
cc: F/LSC
M. Becher /Vo (0MMEMJ$
Sul:)f;|+4tl 107! WUC‘
M
5)28/7

PEF H. S‘}O)?E‘f

HS/5:40



¥1-019 ¥

METRO RAIL TRANSIT CONSULTANTS
ﬁﬁ DMIM/PBQD/KE/HWA
1%

® MEMORANDUM

May 14, 1987

TO: %;? Sain
FROM: Mafcolg Ingram

SUBJECT: MRTC Safety, Assurance & Security Design Review Comments
A-745 TPSS Air Handling Equipment Legal/Technical
Review

FILE NO: S440A745X028
X082

—— o - e L R S S S S S M T S S S S e S S T ——— T ——————

The attached comments are submitted for your resolution. Please
contact me should you have any questions regarding these comments
. or those submitted by the F/LSC.

MI:djr
Attachment

cc: J. N. Brown Ré
Chaliff
Cook *

. Dale

. N. Murthy

. Tanke

pCcC (2) *
Chron

Subject

HX > Ao

(* w/attachment)

14160

Q010-0012-0883



85682131

Rolf Jensen & Associates, Inc.

Fire Protection Engineers RECE] VED
® Building Code Consultants N
0 C e
QOctober 2, 1985 FEDERAL EXPRESS

Mr. Malcolm Ingram

Metro Rail Transit Consultants

548 South Spring Street, Eleventh Floor
Los Angeles, California 90013

A-740 VENTILATION EQUIPMENT
A-745 TPSS AIR HANDLING EQUIPMENT
100 PERCENT DESIGN REVIEW

Malcolm:

Our comments and checklist for the subject packages are
enclosed.

Sincerely,

T e A

David R. Fiedler, .

DRF:pkj - H3275 - Ventilation
(HECRLIST WoT  APPLICABLE

TO THIS CONTRACT:
mI
Al

Enclosures

cc: Mr. Daniel K. Bloomfield

7015 West Tidwell Road, Suite 101, Houston, Texas 77092-2019, (713) 462-1840
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TO SAFETY/ASSURANCE
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gECURl?‘Y . /Vo A’::)VEYUE M‘IPAdL oN jﬁ‘(gﬁl}/
RTD Cer ‘}'-L‘F( CA.'ILM}V . MmT
. ADDENDUM 9/7,,/5—7

covering
CHANGE IN SPECIFICATIONS AND/OR PLANS

Date Issued: August 13, 1987 Addendum No: A745-1

Addendum Date: August 13, 1987

Bid No:

Contract: A745: AIR HANDLING EQUIPMENT

INTENT

1. This addendum is issued prior to receipt of bids to provide for modi-
fications in Contract Specifications. Acknowledgement of this adden-
dum shall be made and cost of work included or excluded in bidder's
proposal. '

2. This addendum consists of revisions to the following Specification
Sections and the pages included:

. ° Invitation to Bid. Page 1.
° Bid Form C. Pages 1 and 2.
° Bidder's Qualification and Business References Questionnaire.
Page 5.
° Special Conditions. Pages 3, 5, and SC-I-l.
° Technical Provisions Appendixes. Pages TP=-B=-2-2, TP-C-1-1,

TP-gE-2-2, TP-F-1~1, TP-G-1-1, and TP-H-1-1.

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 remogye addended pages.

A e —
Issued Byg —
Maynard 2. Walters

Director
Office of Contracts
MZW/RV/ez Procurement and Materiel

. Addendum A745-1 Page 1 of 1

Southemn California Rapid Transit District 425 South Main Street, Los Angeles, California 90013 (213) 972-6000



Reviewed by MRTC Safety, Assuramce s
Secoray- Mo Adverse :Frpacf' on 5;9-?51‘«{

Cert ficationm ~ AT
8J3/7

ADDENDTUM
covering

CHANGE IN SPECIFICATIONS AND/OR PLANS

Date Issued: August 21, 1987 Addendum No: A745-2

addendum Date: August 21, 1987

Bid No:

Contract: A745: AIR HANDLING EQUIPMENT

INTENT

1. This addendum is issued prior to receipt of bids to provide for modi-
fications in Contract Specifications. Acknowledgement of this adden-
dum shall be made and cost of work included or excluded in bidder's
proposal.

2. This addendum consists of revisions to the following Specification
Sections and the pages included:

° Bid Form A. Page 2.

° Bid Form C. Pages 1 and 2.

° Special Conditions. Pages 3 and S5C-I-1.
° Section 15850. 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 addended pages.
Cjnﬁgynard Z., Walters
Director

Issued By: [/1%;>
T /
Office of Contracts

MZW/RV/pg Procurement and Materiel

Addendum A745-2 Page 1 of 1
Southern California Rapid Transit District 425 South Main Street. Los Angeles, California 80013 (213) 972-6000
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RTD ME
ADDENDUM 9’7”7
covering
CHANGE IN SPECIFICATIONS AND/OR PLANS
Date Issued: August 28, 1987 Addendum No: A745-3

Addendum Date: August 28, 1987

Bid No:

Contract: A745: AIR HANDLING EQUIPMENT

INTENT

1. This addendum is issued prior to receipt of bids to provide for modi-
fications in Contract Specifications. Acknowledgement of this adden-
dum shall be made and cost of work included or excluded in bidder's

proposal.

2. This addendum consists of revisions to the following Specification
Sections and the pages included:

. * Instructions to Bidders. Pages 2, 3, and 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 continuocus.
Please place the enclosed pages in your Contract Specifications
Book and remove addended pages.

Issued By: (

;%Maynard Z. wWalters
Director

Office of Contracts
MZW/RV/ez Procurement and Materiel

Addendum A745-3 Page 1 of 1
Southern Californla Repid Transit District 425 South Main Streat. Los Angeles. Caiifornia 90013 (213) 972-6000



