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APPENDIX 1
PROGRAMME
1 Time-Scaled Network/Bar Chart

1.1 All programmes shall be developed by computerised Critical Path Method (CPM)
using the Precedence Diagramming Method (PDM) and shall be presented in
either bar chart or time-scaled network diagram format, suitably coloured to
enable easy reading. All duration for the purpose of programming shall be in
calendar days. All reference to network shall mean time-scaled network unless
otherwise specified.

1.2 Not Used.

1.3 The coding structure shall be such that the activities can be summarised to the
various levels. Each level shall be summarised and collapsed to the next level
using the programming software. The Contractor shall propose essential codes
and activity codes to be used for review of the Engineer. The Engineer may
require additional activity codes subject only to restrictions imposed by the
programming software. Additional codes where necessary may be created by the
Contractor with the approval of the Engineer. Each activity in the network shall
be coded, as a minimum, with the following:

(i) Contract number, activity type, and unique identification numbers.

(i)  Activity codes to indicate Unit, Segment, Stage or Phase, for e.g. design,
manufacturing, delivery, installation, etc.

(i) ~ The Contractor shall note that breakdown of system into sub-systems is
essential and shall be carried out not through further coding but through
activity descriptions in a consistent manner such as to allow storing.
However, the Engineer shall have the right to require the Contractor to
code sub-systems, using codes approved by him, if necessary.

(iv) Area, location and location details under Activity Code — Unit.
(v)  Cost and resources

(vi) Cost and resources codes shall be submitted for the approval of the
Engineer. For tender purposes, the Tenderer shall use his own codes.

1.4 All logical and necessary relationships between activities shall be shown.

1.5 All key dates indicated in the Contract shall be shown. In addition to the key
dates, the Contractor may require certain events that are critical to his work to be
reflected in his programmes. These shall be reflected as “milestones".
Appropriate activity codes shall be used to distinguish "milestones” from the key
dates.

%\ Page 4 of 42
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1.6

1.7

1.8

1.9

1.10

1.12

2.1

22

The level of programme development, information and detail shall be sufficient to
permit the Engineer to have a good appreciation of the Contractor's project
management plan especially with regard to the co-ordination and timing of his
work in relation to the work of the other Designated contractors and the obtaining
of necessary approvals from the relevant local authorities. It shall demonstrate
ability to meet specified key dates through a logical work sequence that has taken
account of the Project constraints.

Activities pertaining to review/acceptance by the Engineer and local authorities
shall be identified. Where duration for review of the Contractor's submissions are
specified elsewhere in the Contract, they shall be used. Where they are not
specified, a duration of 30 days for review of each submission shall be used.

Activities outside the scope of the Contract that may affect the Contractor's
progress shall be shown.

The activity neMork shall be organised so that major work sections are carefully
co-ordinated with the Civil Contractor and the System-wide Contractors to allow
opportunity for all to work with as minimal disruption as possible.

Critical paths shall be identified.

Activity descriptions shall be brief (<48 characters) and shall convey the nature
and scope of the work. Uncommon abbreviations shall be explained in the
legend. Float time shall be distinguished from schedule performance.

The CPM Network Diagram shall be developed to permit modification to the
schedule and allow for impacts on the schedule to be analysed by introduction of
"what if' statements into the input data.

Time Scaled Network/Bar Chart Details

Design

The Design network/bar chart shall detail the various design, submission and
acceptance stages including approval by local authorities and the Engineer,
preparation, submission and approval of drawings, manuals and all other activities
related to the design.

Manufacturing

The manufacturing network chart shall indicate the relationship and duration of the
activities necessary to procure, fabricate manufacture, assemble
equipment/complete car tests, ship and deliver Rolling Stock in time to support the
activities at site. It shall establish milestones for monitoring the progress of the
manufacturing process. Major areas of work shall be shown as separate and
distinct activities. The network shall also cover activities of Sub-Contractor as
appropriate, including testing.

Page 5 of 42
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23

24

2.5

26

Testing and Commissioning

The Factory and On Site Testing and Commissioning network/bar chart shall
present the relationship and duration of those items relating to Commissioning
tests including those related to other Designated Contractors. The network/bar
chart shall present testing approach to be used, the deployment of resources in
accordance with train delivery dates.

Instrumentation Tests for Prototype Rake

Instrumentation Tests network/bar chart shall indicate that activities related to
Instrumentation Tests, including Oscillation Trials, followed by Statutory approval,
on the Prototype Rake including those related to Designated Contractors.

Integrated Testing

The Integrated Testing network/bar chart shall indicate the activities required to
verify the functioning of the Rolling Stock in conjunction with activities of the
System-wide and Civil Contractors.

Service Trials

After completion of Commissioning, the Contractor shall be required to carry out
service trials.

The network/chart shall indicate tests, measurements and interface tests required
to be carried out to verify system performance and readiness for revenue service

g< Page 6 of 42
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APPENDIX 2

1

MONTHLY PROGRESS REPORT

Contract Stages

14

General

The Contractor shall submit to the Engineer, a Monthly Progress Report. This
Report shall be submitted by the end of each calendar month and shall account for
all work actually performed from 26" day of the last month and up to and including
the twenty-fifth (25th) day of the month of the submission. It shall be submitted in
a format to which the Engineer shall have given his consent and shall contain
sections/sub-sections for, but not be limited to, the topics listed in clauses 2 to 10
below.

Financial Status

2.1

2.2

23

24

A narrative review of all significant financial matters, and actions proposed or
taken in respect to any outstanding matters.

A spread sheet summarising each Cost Centre, the budget, costs incurred during
the period, costs to date, costs to go, cost forecast (total of costs to date and
costs to go) and cost variance (difference between cost forecast and budget).

A spread sheet indicating the status of all payments due and made.

A report on of the status of any outstanding claims. The report shall in particular
provide interim updated accounts of continuing claims.

Physical Progress

3.1

32

It shall describe the status of work performed, significant accomplishments,
including critical items and problem areas, corrective actions taken or planned
and other pertinent activities, and shall, in particular, address interface issues,
problems and resolutions.

It shall include a simplified representation of progress measured in percentage
terms compared with percentage planned as derived from the Works Programme.

Programme Update (For Entire Project)

4.1 Programme updating shall include :

0

The monthly Programme Update which shall be prepared by recording actual
activity completion dates and percentage of activities completed up to the
twenty-fifth (25th) of the month together with estimates of remaining duration
and expected activity completion based on current progress. The Programme
Update shall be accompanied by an Activity Report and a Narrative Statement.
The Narrative Statement shall explain the basis of the Contractor's submittal:

(a) Early Work and Baseline Submittals — explains determination of

' : 7 of 42
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activity duration and describes the Contractor's approach for meeting
required Key Dates as specified in the Contract.

(b) Updated Detail Programme Submittals — state in narrative the Works
actually completed and reflected along Critical Path in terms of days
ahead or behind allowable dates. Specific requirements of narrative
are:

(c) If the Updated Detailed Work Programme indicates an actual or
potential delay to Contract Completion date or Key Dates, identify
causes of delays and provide explanation of Work affected and
proposed corrective action to meet Key Dates or mitigate potential
delays. Identify deviation from previous month's critical path.

(d) Identify by activity number and description, activities in progress and
activities scheduled to be completed.

(e) Discuss Variation Order Work Items, if any.
(ii) the Programme Status which shall :

(a) show Works Programme status up to and including the current report
period, display Cumulative progress to date and a forecast of
remaining work.

(b) be presented as a bar-chart size A3 or A4 and as a time-related
logic network diagram on an A1 media, including activity listings;

(i) the Activity Variance Analysis which shall analyse activities planned to start prior
to or during the report period but not started at the end of the report period as
well as activities started and/or completed in advance of the Works Programme.

L) Milestones Status

5.1 A report on the status of all Milestones due to have been achieved during the
month and forecasts of achievement of any missed Milestones, and those due in
the next month.

6 Three Month Rolling Programme
6.1 The monthly issue of the Three Month Rolling Programme.
7 Planning And Co-Ordination

.3 A summary of all planning/co-ordination activities during the month and details of
outstanding actions.

72 A schedule of all submissions and consents/approvals obtained/outstanding.

8 Procurement Report

8.1 A summary of all significant procurement activities during the month, including

q( Page 8 of 42
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10.

1

action taken to overcome problems.

8.2 A report listing major items of plant and materials, which will be incorporated into
the Works. The items shall be segregated by type as listed in the Specifications
and the report should show as a minimum the following activities:

(i) purchase Order Date - Scheduled/Actual,

(i) manufacturer/Supplier and Origin,

(i) letter of Credit Issued date,

(iv) manufacturer/Supplier Ship Date - Scheduled/Actual,
(v) method of shipment,

(vi) arrival date in India- Scheduled/Actual.

Production And Testing

9.1 A review of all production and manufacturing activities during the month.

9.2 Summaries of all production and manufacturing outputs during the month
together with forecasts for the next month.

9.3 Review of all testing activities (both at site or at the manufacture's premises)
during the month

Safety

10.1  Areview of all safety aspects during the month including reports on all accidents
and actions proposed to prevent further occurrence.

Environmental

1.1 A review of all the environmental issues during the past month to include all

monitoring reports, mitigation measures undertaken, and activities to control

environmental impacts.

X
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APPENDIX 3

TENDER 'RS15': KEY DATE SCHEDULE

Refer Attachment to Appendix FT-1 of Form of Tender
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APPENDIX 4
DRAUGHTING AND CAD STANDARDS
1. Introduction
14 The purpose of this document is to define the minimum Draughting and CAD

1.2

1.3

14

1.6

standard to be achieved by the Contractor for all drawings produced by the
Contractor for the purpose of the Works.

By defining a common format for the presentations of drawings and CAD files, the
exchange of drawn information is improved and will maximise the use of CAD in
the co-ordination process.

All submissions shall be made to the Employer's Requirement in a format
reviewed without objection by the Employer's Requirement and in accordance
with the requirements in:

(i) The Contract;
(i) The Document Submittal Instructions to Consultants and Contractors.
Paper and drawing sizes shall be "A" series sheets as specified in BS 3428.

The following software compatible for use with Intel-Windows based computers
shall be used, unless otherwise stated, for the various electronic submissions

required:
Document Type Electronic Document Format
Text Documents MS office 2007 Professional version
Spread Sheets MS office 2007 Professional version
Data Base Files MS office 2007 Professional version
Presentation Files MS office 2007 Professional version
Programmes Ver 2.0a Primavera for Windows, Ver. 2.0b, Suretrack
AutoCAD Graphics AutoCAD 2011
Photographic Adobe Photoshop, Ver.4.0
Desktop Publishing Page Maker 6.5,5
CADD Drawings AutoCAD 2011

The latest versions of the above mentioned Document formats shall be
applicable.

Media for Electronic File Submission
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21

17

1.8

Appendices to ERGS

One copy shall be submitted unless otherwise stated in CD-ROM.

Internet File Formats/Standards

(i) The following guidelines shall be followed when the Contractor uses the
Internet browser as the communication media to share information with

the Employer.

(ii) All the data formats or standards must be supported by Microsoft Internet
Explorer version 3 or above running on Windows NT and Windows 7

and/or upgraded version.

(iii) The following lists the file types and the corresponding data formats to be
used on the Internet. The Contractor shall comply with them unless prior
consent is obtained from the Employer's Requirement for a different Data

format :
File Type Data Format
Photo Image Joint Photographic Experts Group
(JPEG)
Image other than Photo GIF or JPEG

Computer Aid Design files (CAD)

Computer Graphics Metafile (CGM)

Video

Window video (.avi)

Sound

Wave file ((wav)

The following states the standards to be used on Internet when connecting to
database(s). The Contractor shall comply with them unless prior consent is

obtained from the Employer's Requirement for a different standard :

Function to be Implemented

Standard to be Complied With

Database connectivity

Open Database Connectivity
(ODBC)

Publishing hypertext language on
the World Wide Web

Hypertext
(HTML)

Markup  Language

The hard copy of all documents shall be the contractual copy.

General Requirements

General

211

The Contractor shall adopt a title block similar to that used in the Drawings for all

drawings prepared under the Contract.

Each drawing shall be uniquely referenced by a drawing number and shall define

both the current status and revision of the drawing.

The current status of each drawing shall be clearly defined by the use of a single

letter code as follows:

& Page 14 of 42

400347




DMRC Contract ‘RS15’ Appendices to ERGS

232

23

3

(iv) e - Preliminary Design Drawing

(v) D - Definitive Design Drawing

(vi) C - Construction Reference Drawing
(vii) w - Working Drawing

(vii) B - As-Built Drawing

(ix) M - As Manufactured Drawing

(x) E - Employer's Drawing

Drawing Numbering System

221 A suitable drawing numbering systems shall be evolved by the contractor and
submitted to Engineer for his review. It shall present unique numbers and take
care of revisions.

Types of Drawing

2.3.1 'Design drawings’ mean all drawings except shop drawings and as-built
drawings.

232 ‘'Working drawings’ are design drawings of sufficient detail to fully describe the
Works and adequate to use for construction or installation.

2.3.3 Site drawings and sketches' are drawings, often in sketch form, prepared on site
to describe modifications of the Working drawings where site conditions warrant
changes that do not invalidate the design.

2.34 'Shop drawings' are special drawings prepared by the manufacturer or fabricator
of various items within the Works to facilitate manufacture or fabrication.

2.35 ‘As-built drawings' show the Works exactly as constructed or installed. They are

usually prepared by amending the working drawings to take into account changes
necessitated by site conditions and described in Site drawings. These drawings
shall be completed on a regular basis as the works progress, and shall not be left
until completion of the entire works.

Computer Aided Design & Draughting (CAD) Standards

Introduction

311

Scope of Use

Data input procedures between the Engineer and contractors must be co-
ordinated, and the key parameters used to form CAD data files must be
standardised. The production of all CAD data files shall comply with the following
requirements.

k
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3.2 Objectives

3.2.1

The main objectives of the CAD standards are as follows:

(i) To ensure that the CAD data files produced for Project are co-ordinated
and referenced in a consistent manner.

(ii) To provide the information and procedures necessary for a CAD user
from one discipline or external organisation to access (and use as
background reference), information from a CAD data file prepared by
another discipline or external organisation.

(i) To standardise the information contained within CAD data files which
may be common to more than one discipline such as drawing borders,
title boxes, grid lines etc.

(iv) To establish procedures for the management of CAD data files.

(v) To ensure all contractors use ‘Model space’ and ‘Paper space’ in the
production of their CAD files'.

33 General

3:31

3.32

3.33

334

3.356

To facilitate co-ordination between contractors, it is a requirement that all
drawings issued by contractors for co-ordination or record purposes shall be
produced using CAD methods. Drawings shall be issued in digital format in
addition to the paper copies.

The intent of the issue of digital information is to aid the related design by others.
The definitive version of all drawings shall always be the paper or polyester film
copies which have been issued by the contractor or organisation originating the
drawing.

Drawings and drawing packages issued for co-ordination, record purposes or for
acceptance shall be accompanied by a complete set of the corresponding CAD
data files.

Any contractor or organisation making use of the CAD data from others shall be
responsible for satisfying himself that such data is producing an accurate
representation of the information on the corresponding paper drawing which is
satisfactory for the purpose for which he is using it. Provided the general
principles of this section have been achieved by the originator of the CAD data,
contractors making use of the CAD data from others shall not be entitled to
require alterations in the manner in which such CAD data is being presented to
them.

In particular, automatic determination of physical dimensions from the data file
shall always be verified against the figured dimensions on the paper or polyester
drawings. Figured dimensions shall always be taken as correct where

' AN Page 16 of 42
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34

3.5

3.6

discrepancies occur.

Terminology & Associated Standards / Guidelines

3.4.1 Any terminology used within this section that is ambiguous to the user shall be
clarified with the Employer's Requirement. British Standard BS1192 is used in
principle as a guide for drawing practice, convention, CAD data structure and

translation.

Paper Drawings

3.5.1 For the Project “Paper” drawings are considered to be the main vehicle for the
receipt and transmittal of design and production information, typically plans,
elevations and sections.

3.52 The Project wide accepted media for the receipt and transmittal of “Paper”
drawings will be paper and polyester film of various standard ISO ‘A’ sizes. The
composition of this information shall be derived from a CAD “Model".

3.5.3 The CAD derived “Paper” drawing composition will reflect a window of information
contained within a CAD “Model Space” file together with a selection of information
contained within the associated CAD “Paper Space” file.

CAD Data Creation, Content & Presentation

36.1 A consistent method of CAD data creation, together with content and
presentation is essential. The method of CAD “Model Space and Paper Space”
creation is as follows:

(i) Model Space Files

Typically CAD "Model Space” files are required for general arrangement and
location plans and will consist of a series of other "Model Space” referenced CAD
files covering the total design extents at a defined building level (the number of
referenced files should be kept to an absolute minimum). Data contained within a
CAD “"Model Space” files is drawn at full size (1:1) and located at the correct global
position and orientation on the Project Grid / or defined reference points.

Each CAD “Model Space” file will relate to an individual discipline. Drawing border
[ text, match / section lines or detailed notation shall NOT be included within a
CAD *“Model Space” file. Dimensions shall be included within a CAD “Model
Space” but located on a dedicated layer. Elevations, Long Sections and Cross
Sections shall also be presented in CAD *Model Space” as defined above, but do
not need to be positioned and orientated on the Project Grid.

(ii) Paper Space CAD Files

Paper Space” CAD files are utilised to aid the process of plotting “Paper” drawings
and are primarily a window of the CAD “Model Space” file. A “Paper Space” CAD
file will typically contain drawing borders, text, match or section lines & detailed
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3.7

38

3.9

notation. Once these files are initially set up and positioned, the majority of
“Paper Drawing" plots at various approved scales are efficiently and consistently
generated by displaying different combinations of element layers and symbology
contained within the “Paper Space” file and the referenced “Model Space" files.

The purpose is to ensure that total co-ordination is achieved between the CAD
“Model Space” file and the “Paper Drawing” output during the revision cycle of the
design and production process. Duplicated data in "Model and Paper Space” files
will not be acceptable unless an automatic update link exists between the two data
sets. “Paper Space” files are not typically required as part of the CAD Media
Receipt from contractors, unless specifically requested.

CAD Quality Control Checks

371

372

3.7.3

Random CAD Quality Control Audits will be carried out by Engineer on all CAD
media received and transmitted.

These checks DO NOT verify the technical content of the CAD data received or
transmitted (as this is the responsibility of the originating organisation), however
compliance with Project CAD and Draughting Standards shall be checked.

In addition, all contractors who transmit and receive CAD data from the Project
shall have CAD quality control procedures in place. A typical quality control
procedure shall contain CAD data quality checking routines coupled with
standards for CAD data transmittal and archiving.

CAD Data Transfer Media and Format

3.81

When CAD data is received & transmittal between Engineer and the Contractor,
the media shall be as follows:

(i) Data Exchange Format - Autocad Release 14 (.DWG).

(i) Operating System - / Window NT 3.51 Windows 7 and/or upgraded

version.
(iii) Data Transfer Media : DVDs/Hard disc/better

(iv) All media shall be submitted with a completed Form (CAD Disk/Tape

Sheet).
(v) The Contractor must ensure the supplied media is free from virus.
(vi) Sub-directories on tapes or disks are not permitted. If CAD Data is

created using UNIX, archive commands must be unrooted.

CAD Media Receipt & Transmittal

3.91

CAD Media Transmittal (from the Contractor to Engineer) - this will consist of the
following:
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(i) CAD Digital Media (disk(s), CD's or tape (s)) shall typically contain CAD
"Model Space” and "Paper Space” files.
(ii) CAD data sheet
(iii) CAD issue / revision sheet
(iv) CAD Quality Checklist confirming compliance.

(v) Plot of each “Model Space” file issued on an A1 drawing sheet (to best
fit).
3.92 The above CAD media will be collectively known as "CAD Media Transmittal Set’.

The CAD data file transmittal format required by Engineer from all contractors
shall be in AutoCAD.

3.9.3 All CAD media received from contractors will be retained by Engineer except for
SCSI disk (if used) as an audit trail / archive of a specific contractor's design
evolution.

394 CAD Media Receipt (from Engineer to the Contractor)

(i) CAD media should normally be obtained from the respective Designated
contractor(s), but should Engineer issue CAD media it will consist of the
following:

(a) CAD Digital Media (disk (s) or tape (s)) typically contain only CAD
*Model Space” files.

(b) CAD data sheet.

(c) CAD issue / revision sheet

(ii) The above CAD media will be collectively known as the “CAD Media
Receipt Set". The CAD data file transmittal format used by Engineer to all
contractors will be in AutoCAD version as stated in clause 1.5.

(iii) Each CAD transmittal disk / tape will be labelled with proper disk label as
approved by the Engineer. Any CAD data transmitted without this label is
assumed to be provisional information not to have been quality checked
and therefore not formally issued.

3.10 Revisions

3.10.1 All ‘Revisions’, 'In Abeyance’ and ‘Deletions’ shall be located on a common layer.
This layer can be turned on or off for plotting purposes.

3.10.2 The following example text indicates the current CAD file revision, i.e. ‘Revision
[A]. This shall be allocated to a defined layer on all CAD “Model Space” files, in
text of a size that will be readable when the CAD “Model Space” file is fitted to the
screen, with all levels on.
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3.1

3.12

313

3.14

3.15

Block Libraries, Blocks, & Block Names

3.11.1 All Construction Industry symbols produced as CAD Cells shall typically conform
to British Standard BS1192 - part 3.

3.11.2 All Blocks created shall be Primitive (i.e. NOT Complex) and shall be placed
Absolute (i.e. NOT Relative).

3.11.3 The Contractor's specific block libraries shall be transmitted to Engineer together
with an associated block library list containing the filename (max. 6 characters)
and block description. The Contractor shall ensure that the library is regularly
updated and circulated to all other users, together with the associated library
listing.

3.11.4 All Blocks of a common type, symbols or details should initially be created within
a CAD "Model Space File" specifically utilised for that purpose. These files will be
made available on request by Engineer.

3.11.5 All Blocks created will typically be 2D unless 3D is specifically requested. In both
instances they shall have an origin at a logical point located within the extents of
each Block's masked area or volume.

CAD Dimensioning

3.12.1 Automatic CAD Dimensioning will be used at all times. Any dimensional change
must involve the necessary revision to the model space file. If the CAD Quality
Control Checks find that the revisions have not been correctly carried out, the
rejection of the entire CAD submission will result.

CAD Layering
3.13.1 All CAD elements shall be placed on the layers allocated for each different

discipline. The layer naming convention to be adopted by the Contractor shall be
submitted for acceptance and inclusion within these standards.

Global origin, Location & Orientation on the Alignment Drawing.

3.14.1 Location or Plan information in “Model Space” files shall coincide with the correct
location and orientation on the Project grid for each specific contract.

3.14.2 Location plans shall have at least three setting out points shown on each CAD
“Model Space” file. Each setting out point shall be indicated by a simple cross
hair together with related Easting and Northings co-ordinates. The Civil
Contractor(s) will establish the three setting out co-ordinates for their respective
works, which will then be used by all other contractors including the Contractor.

Line Thickness and Colour

3.15.1 To assist plotting by other users, the following colour codes will be assigned to
the following line thickness / pen sizes.
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3.16

3.17

3.18

Colour Code No. Line Thickness
Red 10 0.18
White 7 0.25
Yellow 2 0.35
Brown 34 0.5
Blue 130 07
Orange 30 1.0
Green 3 1.4
Grey 253 20

CAD Utilisation of 2D & 3D Files

3.16.1 Although the project standard is 2D CAD files, certain disciplines and contractors
may use 3D CAD files for specific applications or where the isolated use of 3D
aids the design and visualisation process (i.e. Architecture, Survey and Utilities).
In these specific instances 3D CAD data will only be transmitted if all other users
can use this data. If this is not the case, a 3D to 2D translation shall be
processed by the creator prior to issue.

CAD File Numbering
3.17.1 Contractors CAD File Numbering shall be described in 2.2 above.

3.17.2 Employer CAD File Numbering Unlike most of the contractors, Employer will not
be required to produce numerous CAD files. This will follow the numbering
system Except that the status of the drawing in 2.1(3) shall be "E".

CAD File Naming Convention - General

3.18.1 CAD "Model Space” files shall be named in accordance with general drawing
conventions.
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APPENDIX 5

DESIGN CERTIFICATE
This Design Certificate refers to Submission No. ........... which comprises:
[description of the Works to which the submission refers]
The contents of this submission are scheduled in Section A below.

Section A : Submission No. ....... comprises the following :
Drawings : (Title, drawing number and revision)

Other : (Title, reference number and revision)

The documents scheduled in Section B below, for which a Notice of No Objection has
been issued, are of relevance to this submission.

Section B : Documents for which a Notice of No Objection has been issued and which are
of relevance to this Submission No. .....

Iltem Reference: (Title, reference number and revision)
() Ve (RIS
[ e

%4.
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Contractor’'s Statement

We certify that :

(a) the design of the Works, as illustrated and described in the documents scheduled
in Section A above, complies with the Employer's Requirements General /Technical
Specification

Clause............cccoe.....

(b) an in-house check has been undertaken and completed to confirm the
completeness, adequacy and validity of the design of the Permanent Works as illustrated
and described in the documents scheduled in Section A below;

(c) all necessary and required approvals relating to the design of the Works, as
illustrated and described in the documents scheduled in Section A, above have been
obtained and copies of such approvals are annexed in Section C below;

(d) all effects of the design comprising the submission on the design of adjacent or
other parts of the Works have been fully taken into account in the design of those parts.

Signed by Contractor's Authorised Representative

g(.
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Contractor’s Certification

This Certifies that all design has been performed utilizing the skill and care to be expected of a
professionally qualified and competent designer, experienced in work of similar nature and scope.
This further certifies that all works relating to the preparation, review, checking and certification of
design has been verified by us.

Name
(for Contractor)
Position/Designation

Signed by ‘Authorized Representative’ Date
Note 1
The Contractor shall insert one of the following, as applicable :

(i) the Contractor's Technical Proposals

(ii) the Contractor's Technical Proposals and Design Packages Nos. ........ for which
a Notice of No Objection has been issued.

(i) Design Packages Nos. ......... for which a Notice of No Objection has been issued
if such Design Packages develop and amplify the Contractor's Technical Proposals.

(iv) The Definitive Design

Section C

[Contractor to attach copies of necessary and required approvals]

ke
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APPENDIX - 6

SPARES

6.1 Unit Exchange Spares

6.1.1

6.2

6.2.1

For details, refer to ‘Annexure-G1' in ‘Instructions to Tenderers, Annexure ITT-2B, Pricing
document'’. Prices of spares shall be actual prices and not apportioned prices. The spares
shall be delivered at the nominated depots by the Employer. The delivery is linked to the
key dates indicated in the notes under Cost Centre 'G' of ‘Instructions to Tenderers,
Annexure ITT-2B, Pricing document'.

Mandatory Spares:

For details, refer to ‘Annexure-G2' in ‘Instructions to Tenderers, Annexure ITT-2B, Pricing
document’. Prices of spares shall be actual prices and not apportioned prices. The spares
shall be delivered at the nominated depots by the Employer. The delivery is linked to the
key dates indicated in the notes under Cost Centre ‘G’ of ‘Instructions to Tenderers,
Annexure ITT-2B, Pricing document'.
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APPENDIX 7
DESIGN AND MANUFACTURE INTERFACES
4 INTERFACES
1.1 General
1.1.1  The Contractor shall interface the design, manufacture, supply covering with that

1.2

13

of other contractors, principally the Contractors for the Designated Contracts as
defined in the General Conditions of Contract. The Contractor shall keep the
Engineer fully informed in respect of such interfaces, such information being
given to the Engineer in a manner and form and at such intervals as stated in the
Contract or as required by the Engineer.

Major Designated Contractors for the RS15 Contract are mentioned below.

Signalling and Communications Contract:

1.21

For Phase-ll (BG) of DMRTS the work of providing signalling and train control
systems and telecommunications systems for different lines, relevant to Contract
RS16 will be done under the following contracts:

(i) BS01 & BS03 : For Signalling and Communications works train control
for Line # 2 (Huda City Center — Jahangir Puri) and Jahangir Puri - Badli,
Line # 3 (Dwarka 21 to Noida City Center) and Line # 4 (Yamuna Bank
Depot — Vaishali)

(ii) BS14: For Train Radio works for Phase-lll Telecommunications for
entire system for Phase-lll of Delhi MRTS.

(iii) GS01: For Signalling and Communications works train control systems
Line#1 (Rithala — Ghaziabad New Bus Adda).

(iv) CS10: For Signalling and Communications works train control systems
Line#3 (Dwarka Sector-21 to Noida Sector-62).

Railway Electrification, Power Supply Contract

1.3.1

132

1.33

For the two corridors on BG, for flexible overhead 25 kV ac 50 Hz traction power,
receiving, traction & auxiliary substation equipment, AC switchgear, transformers,
auxiliary power equipment, power cables and SCADA are planned to be under
one contract.

For rigid overhead 25 kV ac 50 Hz traction power, AC switchgear, transformers,
auxiliary power equipment and power cables for under ground another contract is
planned.

A detailed design consultant may also be engaged by DMRC for the design of
works.
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14

1.5

1.34

The details of these contracts and contractors shall be made available during the
execution of the contract RS15.

Track Contract

1.41

142

For these corridors on BG, detailed design consultants, if any, and construction
contractors for the tracks works for the elevated corridor and under ground
corridor shall be advised during the execution of the contract RS15.

DMRC may also procure the Head Hardened Rails and Fastenings and a
contractor may be engaged for design and supply turnouts and Rail Expansion
Joints (REJ).

Other Contracts:

1.51

Besides above there are several designated contractors who would need the
information regarding the design features and other parameters of the Rolling
Stock. Their contracts shall have the provisions to interface directly with RS15
Contractor for the exchange of information. A list of contractors and contracts is
provided in the tender documents at appendix-7. It is not exhaustive and many
more contractors shall be added. RS15 contractor shall do the required interface
with them as and when required.

Interface Responsibilities

21

22

23

24

The responsibility for specification and provision of the requirements for the works
that interface with Designated Contractors’ equipment are tabulated in this
appendix.

This Appendix describes the interface requirements between Designated
Contractors with Contract RS15.

This Appendix shall be read in conjunction with the relevant clauses of the
Employer's Requirements including the General Specifications and Technical
Specifications. The RS15 Contractor shall be responsible for ensuring that all
requirements of the specifications pertaining to interfaces are satisfied.

The requirements specified herein are by no means exhaustive and it remains the
Contractors’ responsibilities to develop and execute jointly an Interface Plan after
the commencement of the works and throughout the execution of works, to
ensure that:

(i) all interfacing issues between the two Contracts are satisfactorily
resolved;
(i) supply, installation and testing of equipment and software are fully co-

ordinated; and

&
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2.5

26

2.7

2.8

29

210

(i) that all equipment supplied under the Contracts are fully compatible with
each other, whilst meeting the requirements of the respective
Specifications.

Notwithstanding the requirements described elsewhere in the Contract regarding
document precedence the provisions contained in the drawings and elsewhere in
the Employer's Requirements shall prevail over the provisions contained in this
Appendix.

This Appendix outlines the interfacing requirements during the execution of the
Works. However the requirements herein specified are by no means exhaustive
and it remains the RS15 Contractor's responsibility to develop, update and
execute jointly an Interface Management Plan after the commencement of the
Works and throughout the execution of the Works to ensure that:

(i) all interface issues between RS15 and the Designated Contractors are
satisfactorily identified and resolved; and

(ii) all the construction tolerances at the interface shall meet the
requirements of the respective specifications relating to the interface
points.

Where details of the RS15 design are required to enable the Designated
Contractor to implement interface works, the RS15 Contractor shall provide the
Designated Contractors with the necessary information including, but not
necessarily limited to, those described in the summary table appended to this
requirement. The level of information provided shall be in sufficient detail to
enable the Designated Contractors to design and / or construct the required
interface work.

The RS15 Contractor shall take a lead in developing the Interface Management
Plan. (IMP), which will be prepared in conjunction with the Designated
Contractors to cover all aspects of the implementation of the interface works
required. The Plan will define the interface works necessary to complete all the
works in this contract and may not be limited to those listed in the summary table
attached.

The IMP shall be fully conforming with the Works Programme and shall, in
respect of the Contractor and each of the Designated Contractors, show and be
in logical agreement with Key Dates and Handover Dates for Rolling Stock. The
IMP shall indicate dates for the commencement and completion of each principal
activity by each contractor, and delivery and installation of principal items of
equipment.

The IMP shall be submitted by the Contractor to the Engineer, in a preliminary
form, as per schedule furnished in table 2-A. Thereafter, the IMP shall be updated
by the Contractor at regular intervals, not exceeding twenty eight days, agreed
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with Designated Contractors and submitted to the Engineer. Should it appear to
the Engineer that the progress of the Works, Works Programme or the Three
Month Rolling Programme does not conform with the IMP, the Contractor shall be
required to revise all such programmes and plans such that they do reflect that
are progress of the Works is mutually consistent and conforms to other provisions
of the Contract.

211 The RS15 Contractor shall review the details of interface works and notify the
Engineer of any amendments to the summary table required in the process of his
works. Unless such requests are reviewed without objection by the Engineer, the
RS15 Contractor shall design and construct the RS15 works in accordance with
the provisions outlined in this Appendix and the attached summary table.

3 Scope of Work of Integrated Management Plan

31 The information and scope of works to be provided by the RS15 Contractor
include but may not necessarily be limited to those outlined in the attached
summary table. This table only defines those tasks at the interface point and is
not a complete itemisation of the Scope of Work.

3.2 The Designated Contractors shall liaison with the RS15 Contractor in the design,
installation, testing and acceptance of the RS15 Works.

33 The RS15 Contractor shall provide all access and attendance necessary in
accordance with the Contract requirements to enable the Designated Contractors
to complete those activities defined under the summary table attached to this
interface specification in a timely manner.

3.4 Where RS15 Contractor works are identified as failing to meet the requirements
of the Contract and which will impact the Designated Contractor's works, the
RS15 Contractor shall submit the proposed remedial measures to the Engineer's
Representative for review and shall copy the same to the Designated
Contractors.

4 Interfaces between RS15 and GS01, CS10, BS01 & BS03, BS14 Contracts.
This has been defined in the Appendix-TD of Employer's Requirements -
Technical Specification.

5 Interfaces between RS15 and Rigid OCS Contract.
This has been defined in the annexure-(i)
6 Interfaces between RS15 and Flexible OCS Contract
This has been defined in the annexure-(ii)
7 Interface specification of RS15 and Track Contract
This has been defined in the annexure-(iii)
8 Interface specification between RS15 and Other Contracts.

This has been defined in the annexure-(iv).
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9 Interface between RS15 contractor and existing ‘RS1, RS6, RS13’' Broad gauge
supplier “MRM Consortium and M/s BEML/India”
The 'RS15’ contractor has to interface with existing ‘RS1, RS6 & RS13’ Broad
gauge train supplier “"MRM Consortium and M/s BEML/India" and comply the
ERTS clause 1.1.8,1.1.9and 2.2.7.

ANNEXURE (1)
INTERFACE FOR RIGID OCS:

Interface between Rolling Stock Contractor RS15 & Rigid OCS, Power Supply Designer and
Construct Contractor for under ground Corridor

1 These shall include the following but not limited to:
Item Subject RS15 Responsibilities | OCS and Power Supply
No. Contractor’s
Responsibilities
1 Size and types of to incorporate into the | shall provide information
conductor wires design of the Pantograph | to RS15 Contractor.
2 Contact wire to incorporate into the | shall provide information
tension design of the Pantograph | to RS15 Contractor.
3 Arrangement of to incorporate into the | shall provide information
the Overhead design of the Pantograph | to RS15 Contractor.
Line System and
sectioning
4 Detailed shall provide information | to incorporate into the
drawings of to designated Contractor. | design of the OHE
pantograph and System
pantograph head
5 Material of shall provide information | to incorporate into the
pantograph to designated Contractor | design of the OHE
contact strip System
6 Detailed masses, shall provide information | to incorporate into the
springing and to designated Contractor | design of the OHE
damping of System
pantograph
q‘< Page 32 of 42
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F Pantograph sway shall provide information | to incorporate into the
calculations to designated Contractor | design of the OHE
System
8 Details of shall provide information | to incorporate into the
harmonic to designated Contractor | design of the OHE
contents of rolling System
stock power
supply
9 Maximum traction shall provide information | to incorporate into the
return to designated Contractor | design of the OHE
System
10 Harmonic to incorporate into the | shall provide information
Limitations of design of the Pantograph | to RS15 Contractor.
power supply.

(g
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INTERFACE BETWEEN RS15 AND FLEXIBLE OCS CONTRACTOR

Interface between Rolling Stock Contractor RS15 and Flexible OCS, Power Supply
Construct Contractor for At-grade and Elevated Corridors

These shall include the following but not limited to:

Item Subject RS15 responsibilities | Flexible OCS Contractor’s
No. Responsibilities

1 Size and types | to incorporate into the shall provide information to
of conductor design of the Pantograph RS15 Contractor.
wires

2 Contact wire to incorporate into the shall provide information to
tension design of the Pantograph RS15 Contractor.

3 Arrangement of | to incorporate into the shall provide information to
the Overhead design of the Pantograph RS15 Contractor.
Line System
and sectioning

4 Detailed shall provide information to | to incorporate into the
drawings of designated Contractor. design of the OCS System
pantograph and
pantograph
head

5 Material of shall provide information to | to incorporate into the
pantograph designated Contractor design of the OHE System
contact strip

6 Detailed shall provide information to | to incorporate into the
masses, designated Contractor design of the OCS System
springing and
damping of
pantograph

7 Pantograph shall provide information to | to incorporate into the
sway designated Contractor design of the OCS System
calculations

8 Details of shall provide information to | to incorporate into the
harmanic designated Contractor design of the OCS System
contents of
rolling stock
power supply

» 000367
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Maximum
traction return

shall provide information to
designated Contractor

to incorporate into the
design of the OCS System

10

Harmonic
Limitations of

power supply.

to incorporate into the
design of the Pantograph

shall provide information to
RS15 Contractor.

000368
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ANNEXURE (lll)
INTERFACE BETWEEN RS15 AND TRACK CONTRACTOR

Interface between Rolling Stock Contractor RS15 and Track Turnout Designer and

Construct Contractor:
9 These shall include the following but not limited to:
Item Subject RS15 Responsibilities Designated Contractor’s
No Responsibilities
1 Kinematic RS15 shall incorporate in| RS15 Contractor shalll
Envelope his design. provide the Designated

Contractor with the RS
Kinematic Envelope.
2 Track Alignment | RS15  shall use the Designated Contractor shall

drawings information for his design| provide the RS15
and train running| Contractor, with th
simulation. detailed Track alignmer:I
drawings.
2 If a DDC is engaged for the design of the track, RS15 contractor shall interface
with the DDC.

%
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INTERFACE BETWEEN RS15 AND DESIGNATED CONTRACTORS:

Appendices to ERGS

These shall include the following but not limited to:

Item Subject RS15 Responsibilities Other Contractors
No
1 Rolling Stock RS15 shall provide the Other contractors shall design their
Details relevant details of Rolling| systems compatible to the Rolling|

Stock as per his design.

Stock parameters provided to them.

2 Interface with Detailed Design Contractor(s) for Depot(s)

Engineer with experience and help of DDC will design the facilities in depots and workshops. This

interface is to improve it further to meet the requirements.

Item

Subject

RS15 responsibilities

Engineer / Depot Design
Contractor's Responsibilities

important items of
Rolling Stock.

1 Requirement for Review the planning by Based on Engineer’s broad design
commissioning Engineer and DDC and and review of RS15, DDC shall
and testing of define the minimum design the infrastructure facilities for
cars facilities required for commissioning and testing of cars

commissioning and testing in nominated Depot(s).
the cars in the depot.

2 EMU Shall furnish the | DDC shall design the Depot
Maintenance maintenance schedules | maintenance facilities including all
requirement and equipment requirement | depot buildings, to suit RS15

for complete cars, | requirement
assemblies and
subassemblies systems

and sub systems.

3 Plant and | Supply all special tools/test | Engineer shall design and develop
Machinery, test | panels suitable for the | specification for supply and
panels, tools and | rolling stock to be supplied. | commissioning of General-purpose
instruments etc. plant and machinery, tools and

instruments at Depot.

4 Store facilities for | Shall furnish the special | DDC shall design the store facilities

requirements for storage

and the quantities for

storage.

for assemblies, sub assemblies,
capital spares etc. at Depot.

000371
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3 Interface with Designated Depot Construct Contractor (s)

Item Subject RS15 responsibilities Depot Construction Contractor’s
No. Responsibilities

1 Requirement for Define the minimum | Shall construct the facilities for
commissioning facilities required for | commissioning and testing of cars
and testing of commissioning and testing | in nominated Depot to meet the
cars the cars in the depot. commissioning schedule of RS15.

2 EMU Shall furnish the | Shall construct the facilities (except
Maintenance maintenance schedules | certain maintenance equipments)
requirement and equipment requirement | needed to meet the maintenance

for complete cars, | needs as advised by RS15.
assemblies and

subassemblies systems

and sub systems.

3 Plant and Supply all special tools/test | Incorporate structural provision and
Machinery, test panels suitable for the | Electrical and mechanical
panels, tools and | rolling stock to be supplied. | provisions for all Machinery and
instruments etc. Plant.

Supply and installation of machinery
and plant.

4 Store facilities for | Shall furnish the special | Shall construct the store facilities
important items of | requirements for storage
Rolling Stock. and the quantities for

storage.

In order to perform the work, the contractor will be required to communicate directly with
Engineer. The contractor will record the details of all these meetings, and provide a copy to
Engineer. The contractor will also give the notice for meetings with sufficient time to enable
Engineer to attend these meetings.

Engineer will provide the contractor with authorization; assistance and the support of its own
personnel should the contractor request Engineer to intervene on its behalf with such meetings.

1%
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APPENDIX 8
ABBREVIATIONS
Sl. No. |Abbreviation Description
1 AQD, AB International Document Paper Sizes
2 ja.c. Alternating Current
3 AGC Associated General Contractors
4 ATO Automatic Train Operation
5 ATP /Automatic Train Protection
6 BS British Standard (s) (Institution)
7 CAD Computer Aided Design and Draughting
8 CPM Critical Path Method
9 CR Contractor Representative
10 |DC Direct Current
11 DCA Design Certificate Application
12 [DCC Design Certificate (of) Consent (Sheet)
13 |DLP Defect Liability Period
14 DRCA Design Review Certificate Application
15 EMC Electro-Magnetic Compatibility
16 |[EMU Electric Multiple Unit
17 |EM European Standards (Organization)
18 |GCC General Condition of Contract
19 Hz Hertz( Frequency)
20 |ISBT Inter —State with Bus Terminus
21 ISO International Standards Organization (Standard)
22 |MRTS Metro Rail Transport System
23 |NTP Notice To Proceed
24 |OCs Over-head Catenary system
25 |OEM Original Equipment Manufacturer
26 |OSR (S) Operational Safety Report (Software)
27 |PDM Precedence Diagramming Method
28 RAM Reliability availability and maintainability
29 |RDSO Research, Design and Standard Organization
30 |RS Rolling Stock (Passenger Cars)
31 SECP Software Engineering Change Proposal
32 SCC Special Condition of Contract
33 sl International System ( of Metrication)
34 |SI Static Inverter
35 Volts
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36 |VCB Vacuum Circuit Breaker
37 VCR Video Cassette Recorder
38 VVVE Variable voltage variable frequency

006374
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APPENDIX 9

SUBMITTALS REQUIRED:
1.1 Submittals:

Following plans & other details as required by Employer's Requirements: General
Specifications, shall be submitted by the tenderers along with the bids.

Table 9A: Submissions
Sl no. Description GS Clause reference
Project Management Plan 292
2 Works Plan: 241
a. Works programme
b. Design submission programme
3 Outline Quality Plan 261
4 Outline Safety Plan 2.1
5 Environmental Plan 21141
6 Scheduling approach to the design, 421
manufacture, testing and commissioning,
integrated tests
7 Works Programme in the Tender shall be 422
accompanied by a narrative statement
Recommended list of consumable spares 8.3.3
Deleted
10 Deleted
11 Deleted
12 Deleted
13 List of commissioning and DLP spares 8111
14 Deleted
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DMRC Tender ‘RS15’ Volume 3

DELHI METRO RAIL CORPORATION LIMITED
MASS RAPID TRANSPORT SYSTEM - PHASE lll

DESIGN, MANUFACTURE, SUPPLY, TESTING AND COMMISSIONING OF
80 No. BROAD GAUGE CARS COMPATIBLE WITH EXISTING ‘RS1’ TYPE
TRAINS SUPPLIED BY MRM CONSORTIUM

TENDER ‘RS15’
(VOLUME 3)
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