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2. Financial documents 
 
The Bidder and its Parties shall provide copies of the financial statements for the last five (5) years 
pursuant to the Prequalification Criteria or Section III, Evaluation and Qualifications Criteria, 
Sub-factor 2.3.1. The financial statements shall: 
 
(a) reflect the financial situation of the Bidder or in case of JV member, of each member, 

and not an affiliated entity  (such as parent company or group member). 
 
(b) be independently audited or certified in accordance with local legislation. 
 
(c) be complete, including all notes to the financial statements. 
 
(d) correspond to accounting periods already completed and audited. 
 
 Attached are copies of financial statements1 for the last five (5) years required above; and 

complying with the requirements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1  If the most recent set of financial statements is for a period earlier than twelve (12) months from the date of 

Bid, the reason for this should be justified. 
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2.1.4 Material Specification Sheet (MSS) 
 
The Material Specification Sheet (MSS) will be prepared by the Supplier/Manufacturer on 
behalf of the Contractor. The MSS will be prepared as a self-standing document detailing 
the product the Supplier/Manufacturer intends to provide. The MSS will include at least:
  
• The Supplier /Manufacturers name and address; 
• The place of manufacture; 
• A description of the product; 
• A  confirmation of compliance with the Component Specification; 
• A copy of the supplier/manufacturer's quality accreditations; 
• An exhaustive list of Factory Acceptance Tests as per relevant codes, standards and the 

Manufacturer's Quality Control program, including sampling data, acceptance criteria, etc. 
This list is also called schedule of inspection and testing; 

• Factory Acceptance Test Procedures; 
• Place of inspection and/or testing; 
• Agency performing the test and/or inspection; and 
• Detailed drawings. 

 
2.1.5 Installation and Control Procedures/Installation Drawings 
 

a) The installation and control procedures for the trackwork system shall be submitted to 
the Engineer for approval as independent documents representing each of the main 
activities such as the topographical survey, the stray current grid layer placing, and the 
track assembly, the track lining and concreting. 

 
b) These procedures will provide all foremen and supervisors with the detailed installation 

and control procedures, the tolerances to be achieved, the particular safety measures to 
be adopted to safeguard the working crews and the permanent way material integrity. 

 
c) They will form part of the Contractor's Quality Control Plan for Trackwork. The 

Installation Drawings will be provided to the Engineer as coordinated drawings broken 
down into sub-systems installation drawings, in such format and scale to easily depict the 
geographical location of all type of track design and of all permanent way components. 

 
2.1.6 Quality Control Plan 

 
a) The Quality Control Plan for the executed works will address the responsibilities to 

execute, supervise and control the works, will sequence and list the installation and tests 
procedures and forms and will include all final acceptance tests required to verify and 
document the compliance of the works with the Contract performance requirements.   

 
b) In particular, the tests listed in this specification and other Contract documents will 

have to be addressed in this Quality Control Plan. 
 

c) Any laboratory intended to be used for testing shall be proposed and approved prior to 
use. 
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2.2 Temporary Works 
 
a) For proposed temporary works required during the construction period the contractor 

shall submit a detailed proposal to the Engineer for approval prior to the 
commencement of such works. 

 
b) This submittal shall include but is not limited to: 
 

• Method Statements; 
• Drawings; 
• Material Submissions; 
• Compliance with Local Authorities and Amenity Suppliers; 
• Permissions where required from Local Authorities (e.g. Highway Department); 
• Compliance with Fire Regulations; and 
• Requests to LRTA where the temporary works shall affect revenue service. 

 
2.3 Interface Requirements/Obligations 

 
a) The contractor shall as and when required interface with other railway disciplines and 

outside authorities as well as contractual responsibilities with the Client. 
 

b) These interface requirements and obligations shall include but are not limited to the 
following: 

 
• LRTA; 
• All other railway disciplines (Signaling, Overhead Catenary System, Civil, Power, 

Telecoms, etc.); 
• Local Authorities (Municipalities, Barangays); 
• Highway Department; 
• Meralco; 
• Telecom Amenity Suppliers; 
• Police Authorities; and 
• Philippine Government Departments (Local and National). 

              
c) An Interface Management plan shall be submitted for approval. 

 
3.0 Particular Trackwork Specification 
 
3.1 Scope of Work 
 

a) This Particular Specification shall be applied for the LRT Line 2 Extension from 
Santolan to Masinag, This extension of the existing LRTA Line 2 is a total of 3.934 
km in length and consists of double track, indirect fixation fastener trackform (DFF) 
and includes two 1:8 Diamond crossovers (scissors). See Bidding Documents for Line 
2, Part 2 Section V1-3, Drawings, Track Layout Plan.  

 
b) The object is the entire trackwork system for this extension. 
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c) The object also includes the connection to the existing system near to Santolan Station. 
 
3.2 Standards and Codes of Practice 
 

a) All works shall comply with the relevant standards issued by recognized International 
Railway standards. 

 
b) As there is not a Philippine standard for railway Construction, then an appropriate 

compatible standard may be adopted from another reputable organization. For 
convenience, this Specification typically refers to European Norm (EN), British and 
American standards, but the Contractor may propose to substitute equivalent standards 
from, amongst others, the International Standards Organization (ISO), the Union 
International des Chemins de Fers (UIC), AREMA (American Railway Engineers & 
Maintenance of Way Association) and Japanese Industrial Standards (JIS). Civil 
related construction for reinforced concrete may follow ASTM. 

 
c) However, the Contractor shall note that the Client intends that the standards to be 

adopted for the LRTA shall represent the latest and best international practice. The 
Engineer shall have absolute discretion in deciding whether any particular standard 
proposed by the Contractor for adoption is appropriate for and/or compatible with the 
requirements of the LRTA. The Contractor shall provide a translation into English of 
any standard he proposes to adopt which is written in other than English. 

 
d) All standards shall be those current at the commencement of the contract, including 

any Amendments and Addenda and made available at the contractors office, for 
reference. 

 
3.3 Samples of Materials and Workmanship 
 

a) The Contractor, at his own cost, shall, whenever requested by the Engineer, supply to 
the Engineer for his acceptance samples of any materials or demonstrations of 
workmanship proposed to be used in the execution of the Works. 

 
b) Where samples or demonstrations of construction work are required for the Engineer’s 

acceptance, all work accepted shall match the sample or demonstrations in material 
and workmanship. 

 
c) All trackwork components shall be fit for purpose in a tropical climate and unless 

otherwise specified shall have a proven record of satisfactory service for at least ten 
(10) years on a similar system with similar environmental conditions. All components 
of any particular type shall be procured from the same manufacturer. 

 
3.4 Test of Materials and Components 

   
a) The Engineer shall have the power to inspect the production of any materials and the 

manufacture of any components at suppliers’ and manufacturers’ works. 
 
b) The Contractor shall afford him all the necessary facilities to do so, including the 

provision of Personal Protective Equipment (PPE) where necessary. 
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c) Similarly, the Engineer shall have the power to witness any testing being undertaken in 
any laboratory or in any test track. The Contractor shall afford him all the necessary 
facilities to do so, including the provision of PPE where necessary. 

 
d) Where testing is required onsite, the Contractor shall provide all the necessary labour, 

plant, tools, instruments and materials for carrying out all tests. 
 
e) The costs of carrying out laboratory tests and in-track tests shall be borne by the 

Contractor, including the collection and transport of test samples and specimens. 

f) All laboratories proposed for use shall be approved by the Engineer. 
 
3.5 Inspections 

 
The Engineer shall be entitled to inspect the Works at any time. The Contractor shall 
provide to the Engineer any inspection equipment such as rail thermometers, levels, track 
gauges, tapes, calipers, gauges and other tools and instruments as required. 

 
3.6 Quality 

 
The Contractor shall operate a Quality Management system that complies with ISO9000 or 
equivalent. 

 
3.7 Site Records 

 
The Contractor’s Quality Management Plan shall include details of the compilation of 
adequate written site records which shall include, but shall not be limited to, the following: 

  
• Materials testing of all aggregates, cement and concrete identifying the section of works 

to which they relate; 
• Casting dates for in-situ and precast concrete; 
• Striking of formwork and application of curing compound; 
• Daily ambient air temperatures and rail temperatures; 
• Fire resistance testing of materials, where applicable; 
• Track laying records; 
• Welding Records; 
• Inspection/certification by the Professional Employer’s Representatives and Safety 

Officers; 
• Electrical Tests; 
• Destressing records for all track; and 
• A detailed index of the contractors is to be prepared and made available from the 

contractor for ease of traceability. 
 

3.8 Delivery, Storage and Handling 
 

a) The Contractor shall load, transport, unload, store, and handle materials in a manner, 
which will prevent damage to the trackwork materials and supporting structures. 
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b) Damage caused by the Contractor shall be repaired, corrected or replaced at the 
Contractor’s expense. 

 
c) The Contractor shall recommend to the Engineer for approval what methods and type 

of protecting coating that shall be applied to all rails prior to shipping to prevent 
rusting and steel oxidization. 

 
d) The contractor shall supply with the first delivery of rails a lifting device (beam) 

capable of ensuring that the rails, when lifted with a mobile or static crane, remain 
Heads up and that no distortion in the rail occurs. This lifting beam shall be capable of 
lifting a minimum of 2 rails and be equipped with self-actuating rail devices. 

 
3.9 Housekeeping 

 
a) The Contractor shall maintain his storage area and work sites in a neat and orderly 

condition. 
 
b) The Contractor shall not allow debris and scrap materials to accumulate. 
 
c) At the completion of each stage of work, the Contractor shall remove all surplus 

construction material and clean up all debris and dirt from the site. Drainage inverts, 
sumps, and cable trough shall be thoroughly cleaned. The Contractor shall check the 
integrity of survey monuments and reset at his own expense any, which have been 
disturbed. 

 
4.0 Operational Criteria 

 
 The following information has been taken from the existing Line 2; 

 
• Vehicles per train – 4, Total Length 92.6m; 
• Maximum speed in tunnels or on viaduct - 80kph; 
• Maximum speed through stations - 40kph. (Non-revenue running); 
• Maximum axle load –17tonnes; 
• Maximum unsprung mass per wheelset - 2000kg; 
• Maximum distance between axle centres of one bogie - 2300mm; 
• Maximum distance between bogie centres – 15,800mm; 
• Maximum cant - 110mm; 
• Maximum cant deficiency - 90mm; 
• Environmental conditions - maximum air temperature - 40°C; 
• Environmental conditions - minimum air temperature - 15°C; 
• Track gauge - 1435mm; and 
• Rail inclination - 1:20. 

 
5.0 Trackwork Construction 
 
5.1 General Description of Track Forms 
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a) On the viaduct, the track structure shall comprise continuously welded rails supported 
on baseplates at 600~800mm centres, which shall be resiliently mounted on cast in-situ 
plinths or slabs at turnout locations, a maximum 5.5m long, with a distance of 150-
200mm (300mm at viaduct expansion joints) between plinths/slabs, connected onto the 
viaduct by starter bars (stirrups) installed by the Civil Contractor. The exposed portion 
of the starter bars are to be coated, by the E&M Contractor, with a suitable and 
approved electrically insulated material. The reinforced plinths shall provide for stray 
current collection and stray current isolation. 

 
b) A system to restrain derailed vehicles from moving sufficiently laterally to endanger 

the vehicle or vehicle on the adjacent track from coming into contact should a 
derailment occur. This will comprise of reinforced concrete upstands at the field side 
of both tracks, between tracks, which are cast with the plinths on which the baseplates 
are attached. 

 
c) The upstands shall be 200mm wide and positioned outside of the rails with sufficient 

clearance to the fastener system. The top of the derailment upstand is to match rail 
level. This applies to all the main line track including turnouts but allowing for 
switching gear. 

 
d) There is to be sufficient space under the rail foot to allow for fitting alumino thermic 

welding moulds and emergency fishplate clamps. 
 
e) The top of plinths shall be graded to provide a positive runoff of water to ensure the 

slab tops remain free from ponding water. 
 

f) The top edges of the plinths and upstands shall have a 25mm by 25mm chamfer. 
 
6.0 Procedures 
 
6.1 Work Plan 
 

a) Before commencing any work at any work site, the Contractor shall submit a detailed 
Works Plan to the Engineer for his acceptance, describing in detail the construction 
methods for every element of trackwork together with a coordinated schedule. 

 
b) The Work Plan shall clearly state how the Contractor intends to achieve the specified 

tolerances and completion date. 
 
c) The contractor shall co-ordinate with the signaling discipline in order to identify rail 

connections and IRJ requirements and shall be responsible for drilling the rail for 
connections and will be responsible for the IRJ installation in the track. 

 
d) The Contractor shall co-ordinate with the signaling discipline and include in his Work 

Plan a full description of the means by which point operating machines shall be 
installed and commissioned. The Contractor shall provide, for each switch, which 
needs to be operated for construction trains if used or track trolleys, a temporary 
manual switch operating device with temporary stretcher bars and a point clip and 
padlock. 



Capacity Enhancement of Mass                                                                                Trackwork, E&M Systems and 
Transit Systems in Metro Manila,                 Integration with Existing Systems 
LRT Line 2 - East (Masinag) Extension Project  
________________________________________________________________________________________________________________ 
 
 

Section VI-2-2 Technical Requirements  
Technical Specifications     Page – TWK -12      December 2015 
 

 
e) The Contractor shall coordinate with the Traction discipline on any connections that 

may have to be made to the rail with regards to the current return to the sub-station and 
relevant testing. 

 
f) The Work Plan shall include a specific section that shall address construction safety. 

 
6.2 Preconstruction Inspection 
 

a) Prior to commencing work at any particular work site, the Contractor shall carry out a 
thorough inspection to satisfy himself that the Works can be satisfactorily constructed 
according to their design. 

 
b) The Contractor shall check the integrity of alignment monuments, check the as-built 

position of the Civil Works and plan the construction of trackwork to suit the actual 
conditions at each particular work site. If in the opinion of the Contractor there are 
deficiencies of any sort in the Civil Works that will affect the construction of 
trackwork, he shall notify the Engineer in writing within three (3) days of taking over 
the work site. 

 
c) Before starting construction work, the Contractor shall report the findings of his 

inspections in a Preconstruction Report for each work site. 
 
6.3 Compliance Inspection 
 

a) Upon completion of construction at any particular work site and prior to handing over 
the work site to any follow-on contractors, the Engineer and the Contractor shall 
conduct a compliance inspection jointly. 

 
The inspection shall include, but will not necessarily be limited to, the following 
items: 

 
• The correctness of dimensions, gauge, line and level; 
• The correct fitting and tightening of all fastenings and bolts; 
• Weld quality; 
• Cleanliness; 
• The correctness of signs and markers; 
• Electrical insulation and conductivity values; 
• Switch throw forces, fitting tolerances and clearances; and 
• Rail destressing is completed correctly. 
 

b) The Contractor shall promptly correct any deficiencies at his own expense and offer 
the corrected work for re-inspection. 

 
c) Acceptance criteria shall be set by the Engineer. 

6.4 Final Inspection (Prior to Train Test running or Contract Completion) 
 

a) Initial rail grinding shall be completed. 
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b) All main line and overrun tracks, shall be initially ground. 
 
c) The purpose of this initial rail grinding is to remove the mill skin, a top surface layer 

of metallurgical inhomogeneous material and surface irregularities and minor damages 
that occur during construction. 

 
d) After grinding operations, work trains shall be kept to the absolute minimum required 

by regular maintenance activities. 
 
e) The grinding shall be done in accordance with an existing approved procedure used on 

a similar system, using similar machinery. 
 
f) The rail surface after grinding shall be smooth and shiny and the roughness shall not 

exceed 10μm in a 50mm chord. No Micro corrugations and chatter mark are allowed. 
 
g) The Contractor shall propose a machine and method statement that has been used on a 

similar railway system, with similar rolling stock. 
 
h) At the end of the project, prior to the Contract Completion, the Engineer and the 

Contractor shall conduct a final inspection jointly. Prior to this final inspection the 
Contractor shall have satisfied himself that the Works are in a fit condition for 
acceptance and that he has provided the Engineer with all the test results relative to the 
length to be inspected. 

 
6.5 Alignment and Setting Out 
 

a) The horizontal alignment prepared by the Contractor shall represent the longitudinal 
centreline of the track at rail level. 

 
b) The vertical profile shall show the level of the centreline of the railhead. On canted 

track, the level shown on the vertical profile is that of the low rail, cant shall be 
applied by lifting the high rail above the low rail. 

 
c) The track gauge shall be 1435mm measured 14mm below the top of the rails. 
 
d) Permanent survey control points shall be established along the viaduct at maximum 

40m intervals. These survey control points will establish exact horizontal coordinates 
and elevations based on the project survey grid and datum. A Wriggle survey of the as-
built viaduct shall be performed to determine the as-built clearances and a “best-fit” 
track alignment to accommodate the required vehicle dynamic clearances and actual 
thickness of second pour concrete shall be developed. 

 
e) The “best fit” alignment shall be submitted to the Engineer, for approval. 

 
 
7.0 Installation 
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The Contractor may propose alternative installation methods to those described in this 
Specification, but for his proposals to be acceptable to the Engineer, the Contractor must 
clearly demonstrate that his proposed method will deliver at least the same accuracy and 
durability. 
 

7.1 Concrete Plinth Track 
 

a) The Contractor shall review their design of the reinforced concrete plinths to suit the 
proposed fastening system, including the provision for collecting stray currents, and 
integrate with the Civil Contractors on the location of starter bars cast in the viaduct. 

 
b) No plinths or slabs shall extend over an expansion joint in the civil structure. 
 
c) The concrete laitance shall be removed from the ‘foot print’ of the plinth and the 

surface scabbled to increase the bond between the plinths pour concrete and bridge 
deck. 

 
d) The minimum strength of concrete shall be 35Mpa. 
 
e) The track shall be adjusted precisely to the correct line and level and shall be securely 

propped and braced to ensure that it cannot move during the delivery, placing or 
vibration of the track bed concrete. 

 
f) Track bed concrete shall not be placed until the alignment of the track has been 

accepted by the Engineer as being within the specified tolerances. The Contractor shall 
afford unrestricted access to the Engineer for checking the setting-out monuments and 
the alignment as and when the Engineer requires it. 

 
g) No trains shall run over newly concreted track until the cube strength of the concrete 

has reached a minimum of 20Mpa. 
 
h) When each section of track bed concrete is completed, the rails shall be released from 

their fastenings to even out longitudinal stresses and refastened, when the concrete has 
assumed sufficient rigidity to carry the loads. The unfastening and refastening will 
overlap into the preceding section by not less than 50m. Records of air temperature 
and rail temperature shall be taken at the beginning and end of each operation. 

 
i) All rail shall be destressed except at turnouts. The rail at the connection to the existing 

line shall be destressed into the existing viaduct at least 100m. 
 
j) The Contractor shall adopt a procedure for destressing based on documented current 

practice on a metro railway with similar climatic conditions and follow the procedures 
stated in BR Handbook 11, which is acceptable to the Engineer. 

 
k) After destressing or stress equalization, the track shall be adjusted precisely to its 

design position. 
 
7.2 All Track 
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a) Fastening assemblies shall be at nominal 700mm centres and they shall be 
perpendicular to the instantaneous longitudinal track centerline. 

 
b) Rail shall not be dropped during unloading and dragging of rail shall be kept to a 

minimum. 
 

c) Prior to welding, all joints over which a construction train may pass shall be firmly 
clamped with fishplates and at least two clamps installed. 

 
d) The rail gap shall not exceed 10mm at neutral temperature and the speed of any 

construction train shall not exceed 10kph. 
 
e) Construction trains shall not pass over welded joints until trimming and rough grinding 

is completed and the rail temperature is below 100°C. Speed shall be restricted to 
10kph until grinding has been performed to the specified final tolerances and the weld 
has been tested, inspected and accepted. 

 
f) As far as possible, welds shall be approximately centrally located between rail 

supports. 
 
g) The minimum distance of an unground weld from the edge of the nearest rail support 

shall be 100mm, after destressing. Alternatively, if he prefers, the Contractor may crop 
the ends of rails prior to welding. Rails shall be cut square and clean by means of 
either rail saws or abrasive cutting disks. Flame cutting will not be permitted. Cuts 
shall be controlled using a purpose-made guide or template and shall be within 
0.75mm of the vertical axis of the rail measured over the overall height or within 
0.50mm of the transverse axis measured over the head width. 

 
h) At joints between head hardened rail and standard rail, the head hardened rail shall 

extend beyond the design position by not more than 18.0m. 
 
i) Records of rail temperature and air temperature shall be taken every one (1) hour as 

welding proceeds. 
 
7.3 Connection to Existing Trackform 
 

At the connection to the existing line East of Santolan Station no physical connection shall 
be made with the permanent rail until such time as authorization is received from the 
client. This is to avoid the return current flowing into the construction site and safety of 
the workforce at all times. 

 
8.0 Construction Tolerances 
 

Allowable construction tolerances shall apply to the static unloaded condition of the track 
for plinth track, before and after concrete placement. 

 
8.1 Positional Tolerances – Main Running Lines 
 

• Vertical position of top surface of rail with respect to fixed datum. ± 5mm; 
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Form FIN - 2: Average Annual Construction Turnover 
 

[The following table shall be filled in for the Bidder and for each member of a JV.] 

Date: [insert day, month, year] 
Bidder’s Legal Name: [insert full name] 

Joint Venture Party Legal Name: [insert full name] 
IFB No.: 02-2015 

Page [insert page number] of [insert total number] pages 

 
 

Annual Turnover Data (Construction only) 

Year Amount and Currency Exchange rate USD equivalent 

[indicate 
year] 

[insert amount and indicate 
currency] 

[insert applicable 
exchange rate] 

[insert amount in USD 
equivalent] 

    

    

    

    

Average Annual Construction Turnover *  

* Total USD equivalent for all years divided by the total number of years, in accordance with 
the Prequalification criteria, or Section III, Evaluation and Qualification Criteria, 
Sub-Factor 2.3.2, as appropriate. 
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Form FIR - 1: Financial Resources  

[The following table shall be filled in for the Bidder and for each member of a JV.] 

Date: [insert day, month, year] 
Bidder’s Legal Name: [insert full name] 

Joint Venture Party Legal Name: [insert full name] 
IFB No.: 02-2015 

Page [insert page number] of [insert total number] pages 

 
 
[Specify proposed sources of financing, such as liquid assets, unencumbered real assets, lines of credit, 
and other financial means, net of current commitments, available to meet the total construction cash 
flow demands of the subject Contract or Contracts as indicated in Section III, Evaluation and 
Qualification Criteria, Sub-Factor 2.3.3 (Without Prequalification)] 

Financial Resources  

No. Source of financing Amount (USD equivalent) 

1 
 
 

 

2 
 
 

 

3 
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Form FIR - 2: Current Contract Commitments 
[The following table shall be filled in for the Bidder and for each member of a JV.] 

Date: [insert day, month, year] 
Bidder’s Legal Name: [insert full name] 

Joint Venture Party Legal Name: [insert full name] 
IFB No.: 02-2015 

Page [insert page number] of [insert total number] pages 

[Bidders and each member of a JV should provide information on their current commitments 
on all Contracts that have been awarded, or for which a letter of intent or acceptance has 
been received, or for Contracts approaching completion, but for which an unqualified, full 
completion certificate has yet to be issued, in accordance with Section III, Evaluation and 
Qualification Criteria, Sub-Factor 2.3.3 (Without Prequalification).] 

Current Contract Commitments  

No. 
Name of 
Contract 

Employer’s 
Contact Address, 

Tel, Fax 

Value of 
Outstanding 

Work [Current 
USD Equivalent] 

Estimated 
Completion Date 

Average Monthly 
Invoicing Over 

Last Six (6) 
Months 

[USD/month] 

1      

2      

3      

4      

5      
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Form EXP - 1: General Construction Experience 
[The following table shall be filled in for the Bidder and for each member of a JV.] 

Date: [insert day, month, year] 
Bidder’s Legal Name: [insert full name] 

Joint Venture Party Legal Name: [insert full name] 
IFB No.: 02-2015 

Page [insert page number] of [insert total number] pages 

 

[Identify Contracts that demonstrate continuous work over the past ten (10) years pursuant to 
Section III, Evaluation and Qualification Criteria, Sub-Factor 2.4.1. List Contracts 
chronologically, according to the commencement (starting) dates.] 

General Experience  

Starting 
Year 

Ending 
Year Contract Identification Role of 

Bidder 

[indicate 
year] 

[indicate 
year] 

• Contract name: [insert full name] 
• Brief description of the works performed by the 

Bidder: [describe works performed briefly] 
• Amount of Contract: [insert amount, currency, 

exchange rate and USD equivalent] 
• Name of Employer: [indicate full name] 
• Address: [indicate street/number/town or 

city/country] 

[insert "Prime 
Contractor”(Single 

entity or JV 
member) or 

"Subcontractor” or 
"Management 
Contractor”] 
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Form EXP - 2(a): Specific Construction Experience 
[The following table shall be filled in for Contracts performed by the Bidder and by each 

member of a JV.] 

Date: [insert day, month, year] 
Bidder’s Legal Name: [insert full name] 

Joint Venture Party Legal Name: [insert full name] 
IFB No.: 02-2015 

Page [insert page number] of [insert total number] pages 

 
 [Fill out one (1) form per Contract, in accordance with Section III, Evaluation and 
Qualification Criteria (Without Prequalification), Sub-Factor 2.4.2(a).] 

Similar Contract No. 
[insert number] of at least two (2) 

Similar Contracts 
Information 

Contract Identification 
[insert Contract name and reference identification number, 
if applicable] 

Award date [insert day, month, year, e.g., 15 June 2015] 

Completion date [insert day, month, year, e.g., 03 October 2017] 

Role in Contract Prime Contractor Only 

Total Contract Amount 
[insert Contract amount(s) and 
currency(ies)] 

USD [insert exchange rate 
and total Contract amount in 
USD equivalent] 

If member in a JV, specify 
participation in total Contract amount 

[insert 
percentage of 
participation] 

insert 
amount(s) and 
currency(ies) of 
participation] 

insert exchange rate and 
amount of participation  in 
USD equivalent] 

Employer's Name [insert full name] 

Address 

Telephone/fax number 

E-mail 

[indicate street/number/town or city/country] 

[insert telephone/fax numbers, including country and 
city area codes] 

[insert E-mail address, if available] 
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Similar Contract No. 
[insert number of similar Contracts 

required] 
Information 

Description of the similarity in 
accordance with Sub-Factor 
2.4.2(a) of Section III: 

 

1. Physical size of required works 
items 

[insert physical size of items] 

2. Complexity [insert description of complexity] 

3. Methods/Technology [insert specific aspects of the methods/technology 
involved in the Contract] 

4. Other Characteristics [insert other characteristics as described in Section 
VI, Employer’s Requirements] 
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Form EXP - 2(b): Construction Experience in Key 
Activities 

[The following table shall be filled in for Contracts performed by the Bidder and by each 
member of a JV.] 
 

Date: [insert day, month, year] 
Bidder’s Legal Name: [insert full name] 

Joint Venture Party Legal Name: [insert full name]  
Subcontractor’s Legal Name: [insert full name] 

IFB No.: 02-2015 
Page [insert page number] of [insert total number] pages 

 
[Fill out one (1) form per Contract, in accordance with Section III, Evaluation and 
Qualification Criteria (Without Prequalification), Sub-Factor 2.4.2(b).] 

 
1. Key Activity No. (1): [insert brief description of the Activity, emphasizing its 

specificity] 
Total Quantity of Activity under the Contract: _____________________________________ 

Contract with Similar Key Activities Information 

Item Information 

Contract Identification [insert Contract name and number, if applicable] 

Award date [insert day, month, year, e.g., 15 June 2015] 

Completion date [insert day, month, year, e.g., 03 October 2017] 

Role in Contract 
[check the appropriate box] 

Prime Contractor 
Management 
Contractor 
 

Sub-contractor 
  
 

Single 
 

JV member 
 

Total Contract Amount [insert Contract amount(s) 
and currency(ies)] 

USD [insert Exchange rate 
and total Contract amount 
in USD equivalent]  

Quantity (as applicable) 
performed under the Contract per 
year or part of the year 
[insert extent of participation 
indicating actual quantity of key 
activity successfully completed in 
the role performed] 
 
 

Total quantity in the 
Contract 

(i) 

Percentage  
participation 

(ii) 

Actual Quantity 
Performed  

(i) x (ii)  
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Year 1    

Year 2    

Year 3    

Year 4    

Employer’s Name [insert full name] 

Address 

Telephone/fax number 

E-mail 

[indicate street / number / town or city / country] 
 
[insert telephone/fax numbers, including country and 
city area codes] 

[insert E-mail address, if available] 

 
 

2.  Activity No. (2) _____ 

3.  Activity No. (3) _____ 
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Form ACK 
Acknowledgement of Compliance with Guidelines for Procurement under 

Japanese ODA Loans 
A) I, [insert name and position of authorized signatory], being duly authorized by [insert 
name of Bidder/members of joint venture (“JV”)] (hereinafter referred to as the “Bidder”) to 
execute this Acknowledgement of Compliance with Guidelines for Procurement under 
Japanese ODA Loans, hereby certify on behalf of the Bidder and myself that all information 
provided in the Bid submitted by the Bidder for Loan No.: PH-P255 for Capacity 
Enhancement of Mass Transit Systems in Metro Manila Project is true, correct and accurate 
to the best of the Bidder’s and my knowledge and belief.  I further certify, on behalf of the 
Bidder, that: 
 
(i) the Bid has been prepared and submitted in full compliance with the terms and 

conditions set forth in the Guidelines for Procurement under Japanese ODA Loans 
(hereinafter referred to as the “Guidelines”); and 

 
(ii) the Bidder has not, directly or indirectly, taken any action which is or constitutes a 

corrupt, fraudulent, collusive or coercive act or practice in violation of the Guidelines 
and is not subject to any conflict of interest as stipulated in the relevant section of the 
Guidelines.  

 
<If debarment for more than one (1) year by the World Bank Group is NOT imposed, use the 
following sentence B).> 
B) I certify that the Bidder has NOT been debarred by the World Bank Group for more than 

one year since the date of issuance of Invitation for Bids.1 
 
<If debarment for more than one (1) year by the World Bank Group has been imposed BUT 
three (3) years have passed since the date of such debarment decision, use the following 
sentence B’).> 

B) I certify that the Bidder has been debarred by the World Bank Group for a period more 
than one (1) year BUT that on the date of issuance of Invitation for Bids at least three (3) 
years had passed since the date of such debarment decision. Details of the debarment are 
as follows: 

Name of the 
Debarred Firm 

Starting Date of 
Debarment 

Ending Date of 
Debarment 

Reason for 
Debarment 

    

 
C) I certify that the Bidder will not enter into a subcontract with a firm which has been 

debarred by the World Bank Group for a period more than one (1) year, unless on the 
date of the subcontract at least three (3) years have passed since the date of such 
debarment decision. 

                                                 
1 The starting date should be revised to “request for price quotation,” if the Borrower is selected through 
the International Shopping”; to "appointment", if a contractor is selected through the Direct Contracting; or 
“Commencement of actual selection/bidding process”, if the Borrower wishes to adopt procurement 
procedures other than ICB, Limited International Shopping, International Shopping, or Direct Contracting. 
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D) I certify, on behalf of the Bidder, that if selected to undertake services in connection with 
the Contract, the Bidder shall carry out such services in continuing compliance with the 
terms and conditions of the Guidelines.
 

E) I further certify, on behalf of the Bidder, that if the Bidder is requested, directly or 
indirectly, to engage in any corrupt or fraudulent action under any applicable law, such 
as the payment of a rebate, at any time during a process of public procurement,  
negotiations, execution or implementation of contract (including amendment thereof), the 
Bidder shall report all relevant facts regarding such request to the relevant section in 
JICA (details of which are specified below) in a timely manner. 

 
JICA’s information desk on fraud and corruption (A report can be made to either of the 
offices identified below.)  
(1)  JICA Headquarters: Legal Affairs Division, General Affairs Department 

URL: https://www2.jica.go.jp/en/odainfo/index.php  
Tel: +81 (0)3 5226 8850 
 

(2)  JICA Philippine office 
Tel: (+63-2) 889-7199 

 
The Bidder acknowledges and agrees that the reporting obligation stated above shall 
NOT in any way affect the Bidder’s responsibilities, obligations or rights, under relevant 
laws, regulations, contracts, guidelines or otherwise, to disclose or report such request or 
other information to any other person(s) or to take any other action, required to or 
allowed to, be taken by the Bidder. The Bidder further acknowledges and agrees that 
JICA is not involved in or responsible for the procurement process in any way.      

 
F) If any of the statements made herein  is subsequently proven to be untrue or incorrect 

based on facts subsequently determined, or if any of the warranties or covenants made 
herein is not complied with, the Bidder will accept, comply with, and not object to any 
remedies taken by the Employer  and any sanctions imposed by or actions taken by 
JICA. 

 
_____________________________ 

Authorized Signatory 
[Insert name of signatory; title]         

For and on behalf of [Insert name of the Bidder] 
       Date: 
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Form of Bid Security (Bank Guarantee) 
  

[Guarantor letterhead or SWIFT identifier code]   

Beneficiary: Department of Transportation and Communications (DOTC) 
 Unit 153, 15th Floor 
 The Columbia Tower, Ortigas Avenue 
 Barangay Wack-Wack, Mandaluyong City 
 1555 Philippines 

IFB No.: 02-2015 

Date: [insert date of issue]  

BID GUARANTEE No.: [insert guarantee reference number]  

Guarantor: [insert name and address of place of issue, unless indicated in the letterhead] 

We have been informed that [insert name of the Bidder, which in the case of a joint venture 
shall be the name of the joint venture (whether legally constituted or prospective) or the 
names of all members thereof] (hereinafter called “the Applicant”) has submitted or will 
submit to the Beneficiary its Bid (hereinafter called “the Bid”) for the execution of design, 
manufacture/test, deliver, install, site test, System Acceptance Test, carry out 
Interface/Integration of both this LRT Line 2 East (Masinag) Extension and with the existing 
LRT Line 2 Systems, commission, carry out all Systems Trial Operation and training of 
Employer’s operatives, in conformity with the Bidding Documents, the following Works: 
Trackwork; Electrical and Mechanical Systems comprising Power Supply System, Overhead 
Catenary System, Signaling, Telecommunications System, Operations Control Center, 
Automatic Fare Collection System (by Nominated Subcontractor) under Loan Agreement No. 
PH-P255. 

Furthermore, we understand that, according to the Beneficiary’s conditions, Bids must be 
supported by a bid guarantee. 

At the request of the Applicant, we, as Guarantor, hereby irrevocably undertake to pay the 
Beneficiary any sum or sums not exceeding in total an amount of [insert amount in words, 
(insert amount in figures)] upon receipt by us of the Beneficiary’s complying demand, 
supported by the Beneficiary’s statement, whether in the demand itself or a separate signed 
document accompanying or identifying the demand, stating that either the Applicant: 

(a)  has withdrawn its Bid during the period of Bid validity set forth in the 
Applicant’s Letter of Bid (hereinafter called “the Bid Validity Period”), or any 
extension thereto provided by the Applicant; or 

(b)  having been notified of the acceptance of its Bid by the Beneficiary during the Bid 
Validity Period or any extension thereto provided by the Applicant,  (i) fails to execute 
the Contract Agreement, or (ii) fails to furnish the Performance Security, in accordance 
with the Instructions to Bidders of the Beneficiary’s Bidding Documents. 
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This guarantee will expire and shall be returned to the Applicant: (a) if the Applicant is the 
successful Bidder, upon our receipt of copies of the Contract Agreement signed by the 
Applicant and the Performance Security issued to the Beneficiary in relation to such Contract 
Agreement; or (b) if the Applicant is not the successful Bidder, upon the earlier of (i) our 
receipt of a copy of the Beneficiary’s notification to the Applicant of the results of the 
bidding process; or (ii) twenty eight (28) days after the end of the Bid Validity Period. 

Consequently, any demand for payment under this guarantee must be received by us at the 
office indicated above on or before that date. 

This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 
4581. 

 

 

[signature(s)] 

 

 

 

 

 

[Note:  All italicized text is for use in preparing this form and shall be deleted from the final 
product.] 

 
 

                                                 
1     As the case may be, ICC Publication No. 758 (or subsequent ICC Publications) may be used. In such 

cases, modify the Publication number. 
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Form of Bid Security (Bid Bond) 
BOND NO. [insert Bond No.]  

BY THIS BOND [insert name of Bidder] as Principal (hereinafter called “the Principal”), and 
[insert name, legal title, and address of surety], authorized to transact business in the 
Republic of the Philippines, as Surety (hereinafter called “the Surety”), are held and firmly 
bound unto Department of Transportation and Communications (DOTC) as Obligee 
(hereinafter called “the Employer”) in the sum of [insert amount of Bond in words and 
figures]1, for the payment of which sum, well and truly to be made, we, the said Principal and 
Surety, bind ourselves, our successors and assigns, jointly and severally, firmly by these 
presents. 

WHEREAS the Principal has submitted a written Bid to the Employer dated the [insert day] 
day of [insert month], 20 [insert year], for the construction of Procurement of Trackwork，
Electrical and Mechanical Systems and Integration with Existing Systems for LRT Line 2 – 
East (Masinag) Extension Project (hereinafter called the “Bid”). 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that if the 
Principal: 

(a) withdraws its Bid during the period of Bid validity specified in the Form of Bid, or 
any extension thereto provided by the Applicant; or 

(b) having been notified of the acceptance of its Bid by the Employer during the period of 
Bid validity; (i) fails or refuses to execute the Contract Form, if required; or (ii) fails 
or refuses to furnish the Performance Security in accordance with the Instructions to 
Bidders;  

then the Surety undertakes to immediately pay to the Employer up to the above amount upon 
receipt of the Employer’s first written demand, without the Employer having to substantiate 
its demand, provided that in its demand the Employer shall state that the demand arises from 
the occurrence of any of the above events, specifying which event(s) has occurred.  

The Surety hereby agrees that its obligation will remain in full force and effect up to and 
including the date twenty eight (28) days after the date of expiration of the Bid validity as 
stated in the Invitation for Bid or extended by the Employer at any time prior to this date, 
notice of which extension(s) to the Surety being hereby waived. 

IN TESTIMONY WHEREOF, the Principal and the Surety have caused these presents to be 
executed in their respective names this [insert day] day of [insert month] 20 [insert year]. 

Principal: _______________________ Surety: _____________________________ 
 Corporate Seal (where appropriate) 

_______________________________ ____________________________________ 
(Signature) (Signature) 

(Printed name and title) (Printed name and title)

                                                 
1   The amount of the Bond shall be denominated in the currency of the Employer’s country or the equivalent 

amount in a freely convertible currency. 
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ELIGIBLE SOURCE COUNTRIES OF 
JAPANESE ODA LOAN
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Section V.  Eligible Source Countries of Japanese ODA Loans 
 

1. The eligible Nationality of the Supplier(s) shall be the following : 
 

(a) Japan in the case of the prime contractor; and  
(b) All countries and areas in the case of the sub-contractor(s). 

 
2. With regard to sub-section 1 above, in case where the prime contractor is a joint 

venture, such joint venture will be eligible provided that the nationality of the lead 
partner is Japan, that the nationality of the other partners is Japan and/or the Republic 
of the Philippines and that the total share of work of Japanese partners in the joint 
venture is more than fifty percent (50%) of the contract amount. 

 
3. With regard to sub-section 1 and 2 above,  
 

(a) For goods and services, except consulting services, (i) the prime contractor or, in 
case of a joint venture, the lead partner and other partners regarded as the 
Japanese partners shall be nationals of Japan or juridical persons incorporated and 
registered in Japan, and have their appropriate facilities for producing or providing 
the goods and services in Japan and actually conduct their business there; and (ii) 
in the case of a joint venture, the partners except Japanese partners shall be 
nationals of the Republic of the Philippines or judicial persons incorporated and 
registered in Japan or the Republic of the Philippines and have their appropriate 
facilities for producing or providing the goods and services in Japan or the 
Republic of the Philippines and actually conduct their business there. 

(b) When consulting firms are employed, the prime contractor or, in the case of a joint 
venture, the lead partner and other partners regarded as the Japanese partner shall 
satisfy all of the following conditions: 
(i) A majority of the subscribed shares shall be held by Japanese nationals; 
(ii) A majority of the full time directors shall be Japanese nationals; and  
(iii)Such firms shall be incorporated and registered in Japan. 

(c) When consulting firms are employed, the partners except Japanese partners of a 
joint venture, shall satisfy all of the following conditions: 
(i) A majority of the subscribed shares shall be held by nationals of Japan or the 

Republic of the Philippines, 
(ii) A majority of the full-time directors shall be nationals of Japan or the 

Republic of the Philippines; and  
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(iii)Such firms shall be incorporated and registered in Japan or the Republic of the 
Philippines. 

 

4.  The total costs of goods and services procured from Japan shall not be less than ten 
percent (10%) of the total amount of contract to be financed under the Loan 
Agreement excluding Provisional Sums and Contingency. 

 
5. With regard to sub-section 4 above, the goods procured from the eligible local 

manufacturing company(ies) (hereinafter referred to as the “Eligible Local 
Manufacturing Company(ies)”) invested by Japanese companies can be regarded 
and counted as Japanese origin if such Eligible Local Manufacturing Company(ies) 
satisfy(ies) the following conditions: 

 

(a) Juridical persons incorporated and registered in the Republic of the Philippines, 
and which have their appropriate facilities for producing or providing the 
goods and services in the Republic of the Philippines and actually conduct 
their business there; 

(b) Not less than ten percent (10%) of shares are held by a single Japanese 
company; and 

(c) The proportion of the shares held by the Japanese company mentioned in (b) 
above (or the company having the largest share among Japanese companies if 
more than one Japanese company meet meet the condition stated in (b) above) 
is the same as or greater than that of the shares held by any company of a third 
country. 

6. With regard to sub-section 4 above, the goods procured from the eligible 
development partner’s manufacturing company(ies) (hereinafter referred to as the 
“Eligible Development Partners’ Manufacturing Company(ies)”) invested by 
Japanese companies can be regarded and counted as Japanese origin if such Eligible 
Development Partners’ Manufacturing Company(ies) satisfy(ies) the following 
conditions: 
(a) Juridical persons incorporated and registered in a country or area on DAC List of 

ODA Recipients effective at the time of conclusion of the Loan Agreement and 
which have their appropriate facilities for producing or providing the goods and 
services in the country or area and actually conduct their business there; 

(b) Not less than one-third (1/3) shares are held by a single Japanese company; and  
(c) The proportion of the shares held by the Japanese company mentioned in (b) 

above (or the company having the largest share among Japanese companies if 
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more than one Japanese company meet the condition stated in (b) above) is the 
same as or greater than that of the shares held by any company of a third country.  



  

  

 
  
   
  
 

 
 

B I D D I N G  D O C U M E N T S  
 

Part  2  
 

for 
 

Procurement of Trackwork, Electrical and 
Mechanical Systems and Integration with 
Existing Systems for LRT Line 2 – East 

(Masinag) Extension Project 
______________________________ 

 
Employer: Department of Transportation and 

Communications 

Country:  The Republic of the Philippines 

Project:  Capacity Enhancement of Mass Transit Systems 
in Metro Manila  

 Loan No.: PH-P255 
 



                                 
 
 

  

 
 
 
 
 
 

EMPLOYER’S REQUIREMENTS  
 
 

SCOPE OF WORKS 
LRT Line 2 Extension Project 
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Abbreviations 
 

AFC Automatic Fare Collection 
BSI British Standard Institution 
CEN European Committee for Standardization 
CENELEC European Committee for Electro Technical Standardization 
DIN Deutsches Institut fur Normung 
DOTC Department of Transportation and Communications 
ETSI European Telecommunications Standards Institute 
FAT Factory Acceptance Tests 
FCR                                                           Field Change Request 
FTS 
GAA 
ISO 

Final Test Schedule 
Government Appropriations Act 
International Organization for Standardization 

IT Installation Tests 
ITU International Telecommunication Union 
IEC International Electro Technical Commission 
IRN 
JICA 

Installation Release Notices 
Japan International Cooperation Agency 

JIS 
LRT 

Japanese Industrial Standards 
Light Rail Transit 

LRTA Light Rail Transit Authority 
MTBF Mean Time Between Failure 
MTTR Mean Time To Repair 
MTBSF  Mean Time Between Service Failures 
NFPA National Fire Protection Association 
NCR Non Conformance Reports 
OCC Operation’s Control Centre  
OCS 
ODA 

Overhead Catenary System / Overhead Contact Wire System 
Official Development Assistance 

PPE Personal Protective Equipment 
PSAT 
PPHPD 

Partial Stand Alone Tests 
Passenger Per Hour Per Direction 

PPM 
PSATC 
QA 

Planned Preventative Maintenance 
Partial Stand Alone Test Certificate 
Quality Assurance 

RSS Rectifier Substation 
SAP Systems Safety Assurance Plan 
SAT Site Acceptance Tests 
SATC Stand Alone Test Certificate 
SCADA 
SI  

Supervisory Control and Data Acquisition System 
International System of Units 

SIT System Integration Tests 
SITC System Integration Test Certificate 
SPT System Performance Tests 
TRT Trial Running Tests 
UIC International Union of Railway Standards 
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1.0 Introduction 
 

Department of Transportation and Communications (DOTC), the Executing Agency and 
Procurement Agency for the Project, and LRTA the owner of the existing assets, has engaged, 
following JICA Guidelines for the Employment of Consultants under Japanese Loans, 2012 
the Official Development Assistance (ODA) Consultant to provide project management; 
engineering; assistance in bidding; construction supervision and defects-liability services for 
the ODA funded projects. In addition, the Consultant will provide coordination and 
supervision on interface/integration issues for the entire Civil Works, Electro-Mechanical 
equipment and Systems installation and testing. 
 
Capital cost for implementation will be funded by the government under a mixed scheme of 
traditional Government Appropriations Act (GAA), and Official Development Assistance 
(ODA) Loan procurement processes. The GAA portion corresponds to the Civil Works of the 
Project, and the ODA Loan portion to the corresponding track work and electro-mechanical 
systems.   
 
This Project shall be awarded to contractors on the basis of design-build schemes with the 
Civil Works portion tendered through local procurement (RA 9184) rules; while the Electro-
Mechanical Systems will be procured under a JICA ODA Loan. No major departure from the 
technical parameters of the existing line is anticipated. 
 

2.0 Background 
 

The Megatren, more popularly known by its generic name LRT Line 2, is a 13.8km mass 
transit line that traverses four cities in Metro Manila namely Pasig, Quezon City, San Juan 
and Manila along the major thorough fares of Marcos Highway, Aurora Boulevard, Ramon 
Magsaysay Boulevard, Legarda and Recto Avenue. The existing line is elevated except for a 
short section under Katipunan and has eleven (11) stations. The Project is to extend by Km 
3.93 the current LRT Line 2, from Santolan to Masinag, creating two new stations at Emerald 
and Masinag (See Figure 2.0-1 Route of Line 2). 
 
It is equipped with a CCTV system that enables the railway operator to monitor activities of 
passengers and employees at the stations and inside the trains. The Megatren system has 18 
four (4) – car trains. Each train is 92.6 meters long and consists of four motorized cars. One 
train can seat 232 passengers. It can accommodate 1,396 more standing passengers along its 
spacious coaches.  
 
Two stations will be constructed at: 
 
• The Emerald Station straddling Imelda Avenue and adjoining Robinson's East Mall and 

the Santa  Lucia East Mall in Cainta; and 
 

• The Masinag Station near the Masinag market at the crossroad of Marcos and Sumulong 
Highways. No right-of-way acquisition will be involved in this Project. 
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Figure 2.0-1 Route of Line 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2.0-1 Demand Forecast 
 

Demand 
Forecast 2012 2015 2020 2025 2030 2035 2040 2045 

Daily 
Passengers 212,200 331,200 378,700 422,800 465,100 504,000 537,900 565,400 

PPHPD 11,500 18,100 20,900 23,800 26,500 28,900 31,000 32,600 
 

Table 2.0-2 Headway 
 

 2012 2015 2020 2025 2030 2035 2040 2045 
PPHPD 11,500 18,100 20,900 23,800 26,500 28,900 31,000 32,600 

Headway 5min 5min 4min 4min 3.5min 3min 3min 2.5min 
Number of trains 

per hour 12 12 15 15 17.2 20 20 24 

Transportation 
capacity/ per hour 19,536 19,536 24,420 24,420 27,909 32,560 32,560 39,072 

Source: JICA Study for Enhancement of Railway Network System in Metro Manila, Draft Final Report, Dec. 2012. 
 

This Scope of Works shall be read in conjunction with the Conditions of Contract, Employer’s 
Requirements, General Specifications, Particular Performance Specifications and Parameters, Tender 
Drawings for Track work, Electrical and Mechanical Works and all other documents attached to the 
Contract.  
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3.0 Contractors Responsibility 
 
It is the Contractor’s responsibility to provide a fully functioning facility which will fulfil the 
Employer’s performance specifications. 
 

4.0 Employers System Requirements 
 

A detailed description of the complete work for this Contract with technical description of 
each system is provided in JICA Standard Bid Documents [SBD (Design Build) March 2015] 
Part 2 –Employer’s Requirements Section VI. This includes design, implementation, 
assurance and Integration and is divided into the various systems, namely Signaling, 
Telecommunications and its sub-systems, Automatic Fare Collection (AFC), Overhead 
Catenary System (OCS), Power Supply and Electrical Works, Track works, Operations 
Control Centre (OCC), Training and Spares. 
 

5.0 Standards 
 

Where no particular National or International Standard is specifically stated in the documents, 
the Works shall comply with the relevant standard, code, or recommendation of the following 
organizations: 
 
• The International Organization for Standardization (ISO); 
• The International Electro technical Commission (IEC); 
• International Telecommunication Union (ITU); 
• The European Committee for Standardization (CEN); 
• The European Committee for Electro technical Standardization (CENELEC); 
• International Union of Railways (UIC); 
• British Standards Institution (BSI); 
• National Fire Protection Association, USA (NFPA); 
• Japanese Industrial Standards (JIS); 
• German Standards Organization (DIN); and 
• European Telecommunications Standards Institute (ETSI). 
 
The standards of the above organizations referred to herein represent the minimum 
requirements that shall be met. The Contractor may adopt standards of the countries of source, 
but he shall confirm that such standards are equivalent to or better than those either referred to 
in the documents or listed above. The Contractor shall draw attention to all or any differences. 
In the case that the Engineer does not approve such standards, the Contractor shall adopt those 
specified. 
 

6.0 Units 
 

The International System of Units (SI Units) shall be used for measurement and design 
criteria for equipment, drawings and materials supplied and installed under this contract, 
unless approved otherwise in writing by the Engineer. 
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7.0 Programme 
The works are to be completed as per the agreed programme. If any of the activities cannot be 
completed as per the agreed programme, the Contractor shall promptly give notice to the 
Engineer together with reasons as to why the activities cannot be achieved to plan; the 
Contractor shall also provide a revised programme in accordance with the General Conditions 
of Contract Sub-Clause 8.3. 

 
8.0 Management Plans 

 
In order to ensure satisfactory execution of the Contract, completion of works within specified 
targets, and also to ensure quality in design, manufacturing and execution of work, a series of 
Management Plans shall be developed. The following plans shall be developed, although not 
limited to; and submitted by the Contractor for Engineer’s review, taking into account the 
outline plans submitted for some of them, along with the Bid. 
 
• Quality Assurance Scheme and Quality Plan; 
• System Safety Assurance Plan and Site Safety Plan; 
• Project Environmental Plan; 
• Project Management Plan; 
• Design Submission Program;  
• Site Management Plan; 
• Interface Management Plan; and 
• Inspection, Test and Commissioning Plan. 
 
The plans and documents shall be coordinated with each other and shall collectively define, 
describe and encompass the Contractor’s proposed methods, procedures, processes, 
organization, and sequencing of activities to meet the requirements of the Particular Design 
and Performance Specifications in respect of the subjects listed. The plans shall be submitted 
in accordance with the contract bid documents and specifications. 

 
9.0 Environmental 

 
The design of equipment shall take account of the climatic conditions and operating 
conditions as specified in this Scope of Works, and the Particular Design and Performance 
Specifications as appropriate. 
 
All equipment shall be designed to perform in a satisfactory manner in the environment in 
which it is installed and to withstand the effects of high winds, temperature, humidity, 
vibration, noise, air, and water pollution. 
 

10.0 Climatic Conditions 
 

The general environmental conditions in the Manila area are as follows: 
Lowest ambient temperature  +15 °C 
Maximum ambient temperature  + 40 °C 
Lowest Average Humidity  60 % 
Maximum Average Humidity  100 % 
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These figures are merely indicative, and detailed values should be obtained from the 
Philippine Meteorological Services. 
The Contractor’s attention is drawn to the fact that because of solar load, track bed 
temperatures will reach 55 °C and temperatures inside closed boxes will reach 70 °C. Because 
Manila is near the bay of the South China Sea, the air is of a mildly corrosive atmosphere. 
Manila having a dry climate for a considerable period of the year, the air frequently has high 
relative humidity aggravated by air pollutants (dust, etc.). 
 

11.0 Interfacing Requirements 
 

The Contractor will be responsible, during the Initial and Final Design stages and installation 
and testing and commissioning phases, to liaise with other Contractors and stake holders and 
to carry out the interface works as necessary to complete the Project. The Contractor shall 
prepare and submit to the Engineer for review his Interface Management Plan in accordance 
with the agreed schedule time frames as stated in the contract. 
 
The Interface Management Plan shall establish the methods and procedures used by the 
Contractor for controlling and ensuring compatibility of physical, functional and 
environmental interfaces of Contractor-supplied equipment with the Employer’s systems or 
equipment and other facilities under construction and/or under the control of the Employer. 
 
The Interface Management Plan shall also establish the requirements, methods and procedures 
to ensure formal, accountable channels of communication for the exchange of technical 
information. 
 
Such methodology shall include both initial definition and formal change information when a 
change on one side of the interface will require a corresponding change to the other. 
 
After the review of the Interface Management Plan with no objections by Engineer, the 
Contractor shall execute the Works in accordance with the plan. 
 
The identified interfaces include, but may not be limited to: 
 
• Trackwork; 
• Signaling; 
• SCADA; 
• AFC; 
• OCS; 
• Power Supply and Distribution; 
• Telecommunications; 
• Civil Contractor; 
• Testing, Commissioning and Verification; 
• OCC; 
• Cable Containment; 
• Stations; and 
• Maintenance, Training/Knowledge skill transfer. 
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12.0 Design 
 

The Contractor shall carry out, and be responsible for, the design of the Works. Design shall 
be prepared by qualified designers who are engineers or other professionals who comply with 
the criteria stated in the Part 2 - Employer's Requirements，and Part I – Bidding Procedures 
Section III Evaluation and Qualification Criteria. Unless otherwise stated in the Contract, the 
Contractor shall submit to the Engineer for consent the name and particulars of each proposed 
designer and design Subcontractor. 
 
The Contractor warrants that he, his designers and design Subcontractors have the experience 
and capability necessary for the design. The Contractor undertakes that the designers shall be 
available to attend discussions with the Engineer at all reasonable times, until the expiry date 
of the relevant Defects Notification Period. 
 
Upon receiving notice to commence work, the Contractor shall scrutinize the Employer's 
Requirements (including design criteria and calculations, if any) and the items of reference 
mentioned within the relevant parts of the Contract. Within the agreed period stated in the 
Contract calculated from the Commencement Date, the Contractor shall give notice to the 
Engineer of any error, fault or other defect found in the Employer's Requirements or these 
items of reference in accordance with General Conditions of Contract Sub-Clause1.9. 

 
13.0 Contractor’s Documents 

 
The Contractor's Documents shall comprise the technical documents in the agreed format as 
specified in the Employer's Requirements, documents required to satisfy all regulatory 
approvals, and the documents described in the General Conditions of Contract Sub-Clause 5.2 
and other relevant Contract Sub-Clauses. 
 
The Contractor shall prepare all Contractor's Documents, and shall also prepare any other 
documents necessary to instruct the Contractor's Personnel. The Employer's Personnel shall 
have the right to inspect the preparation of all these documents, wherever they are being 
prepared. 
  
If the Employer's Requirements describe the Contractor's Documents which are to be 
submitted to the Engineer for review and/or for approval, they shall be submitted accordingly, 
together with a notice as described below. 
 
Unless otherwise stated in the Employer’s Requirements, each review period will be as stated 
in the Contract, calculated from the date on which the Engineer receives a Contractor’s 
Document and: 

 
a) In the case of a Contractor’s Document which has (as specified) been submitted for the 

Engineer’s approval:  
 

• The Engineer shall give notice to the Contractor that the Contractor’s Document is 
approved, with or without comments, or that it fails (to the extent stated) to comply 
with the Contract. 

• Execution of such part of the Works shall not commence until the Engineer has 
approved the Contractor’s Document. 
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• The Engineer shall be deemed to have approved the Contractor’s Document upon the 
expiry of the review periods for all the Contractor’s Document which are relevant to 
the design and execution of such part, unless the Engineer has previously notified 
otherwise. 

 
b) Execution of such part of the Works shall not commence prior to the expiry of the review 

periods for all the Contractor's Documents which are relevant to its design and execution, 
unless advised by the engineer. 

 
c) Execution of such part of the Works shall be in accordance with these reviewed (and, if 

specified, approved) Contractor's Documents. 
 
d) If the Contractor wishes to modify any design or document which has previously been 

submitted for review (and, if specified, approval), the Contractor shall immediately give 
notice to the Engineer. Thereafter, the Contractor shall submit revised documents to the 
Engineer in accordance with the above procedure. 

 
If the Engineer instructs that further Contractor’s documents are required, the Contractor shall 
prepare them promptly. Any such approval or consent, or any review (under this Sub-Clause 
or otherwise), shall not relieve the Contractor from any obligation or responsibility. 
 
Contractor's notice: This notice shall state that the Contractor's Document is considered ready, 
both for review (and approval, if so specified) in accordance with the relevant Sub-Clause and 
for use. The notice shall also state that the Contractor's Document complies with the Contract, 
or the extent to which it does not comply. 
 
The Engineer may, within the review period, give notice to the Contractor that a Contractor's 
Document fails (to the extent stated) to comply with the Contract. If a Contractor's Document 
so fails to comply, it shall be rectified, resubmitted and reviewed (and, if specified, approved) 
in accordance with the relevant Sub-Clause, at the Contractor's cost. 

 
14.0 Contractor’s Undertaking 

 
The Contractor undertakes that the design, the Contractor's Documents, the execution and the 
completed Works will be in accordance with the Laws in the Philippines, and the documents 
forming the Contract, as altered or modified by Variations. 
 

15.0 Technical Standards and Regulations 
 

The  design, the Contractor's  Documents,  the execution and the completed Works shall 
comply with the Philippine's technical standards, building, construction and environmental 
Laws, Laws applicable to the product being produced from the Works, and other standards 
specified in the Employer's Requirements, applicable to the Works, or defined by the 
applicable Laws. 
 
All these Laws shall, in respect of the Works and each Section, be those prevailing when the 
Works or Section are taken over as prescribed under the relevant contract clause. References 
in the Contract to published standards shall be understood to be references to the edition 
applicable on the Base Date, unless stated otherwise. 
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If changed or new applicable standards come into force in the Country after the Base Date, 
the Contractor shall give notice to the Engineer and (if appropriate) submit proposals for 
compliance. In the event that: 

 
• The Engineer determines that compliance is required, and 

 
• The proposals for compliance constitute a variation, then the Engineer shall initiate a 

Variation in accordance with the relevant Contract Clause. 
 

16.0 As-Built Documents 
 
The Contractor shall prepare, and keep up-to-date, a complete set of "As-Built" records of the 
execution of the Works, showing the exact as-built locations, sizes and details of the work as 
executed. These records shall be kept on the Site and shall be used exclusively for the 
purposes of this Sub-Clause. The number of copies to be provided to be supplied to the 
Engineer prior to the commencement of the Tests on Completion, will be as stated in the 
contract. 
 
Prior to the issue of any Taking-Over Certificate, the Contractor shall supply to the Engineer 
the specified numbers and types of copies of the relevant as-built drawings, in accordance 
with the Employer's Requirements. The Works shall not be considered to be completed for the 
purposes of taking-over until the Engineer has received these documents. 
 

17.0 Testing and Commisioning 
 

The Contractor shall perform all necessary testing and commissioning activities in order to 
ensure satisfactory operation of the completed system and compliance with the requirements 
of the Particular Design and Performance Specifications.  Tests shall be witnessed as 
appropriate by Employer’s staff. 
 
All inspections, testing and commissioning shall be clearly identified in the Quality Plan 
identifying the witness, inspection and hold points as required by the Contractor, the Engineer 
or both.  The Quality Plan shall be submitted by the Contractor to the Engineer for approval 
in accordance with the contract time frames. 
 
All tests shall be carried out by the Contractor with the presence of the Engineer and 
Employer staff in accordance with the agreed Quality Plan. 
 
The Contractor shall give not less than the prescribed advance notice (in writing) of any 
testing and/or commissioning for the Employer and Engineer’s staff to witness, as stated in 
the contract. 
Testing procedures shall be in accordance with requirements of this section, the Particular 
Design and Performance Specifications and as determined by current International and 
Philippine standards as deemed necessary to ensure satisfactory system performance. 
 
Regarding the requirements for inspection and testing of the equipment whether at the place 
of manufacture or on site, the Engineer shall liaise with the Contractors regarding the timing 
of the tests and the arrangements to be made for measuring or assessing parameters affected 
by the interface. 
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Tests at places of manufacture to be witnessed by the Engineer shall be grouped together as 
far as reasonably practicable, so that as many tests as possible can be witnessed on each visit. 
 
The manufacturers and places of manufacture, testing and inspection for the various items of 
equipment shall not be varied without the prior approval of the Engineer. All costs associated 
with Testing shall be borne by the Contractor, including any expenses incurred due to re-
testing caused by defects or failure of equipment to meet the requirements of the Contract in 
the first instance. 
 

18.0 Schedule of Tests 
 

The Contractor shall submit to the Engineer for approval a schedule of tests giving full details 
of all tests to be carried out under the Contract with standards or limits to be achieved. No 
tests shall be carried out until the schedule has been approved by the Engineer. The schedule 
may be submitted in stages extending beyond the initial year, provided a list of stages has 
previously been approved. 
 
All test procedures shall be submitted prior to conducting any test, as stated in the Contract 
Documents. Test procedures shall show unambiguously the extent of testing covered by each 
submission, the method of testing, acceptance criteria, the relevant drawing (or modification) 
status, and the location. 
 

19.0 Test Instrumentation 
 

All test instruments used during the testing and commissioning phases shall have been subject 
to approved calibration tests in accordance with approved industry standards. Calibration test 
certificates shall be supplied in duplicate at the Contractor's expense and shall be signed and 
dated clearly identifying the type of test equipment, serial number, date of calibration test and 
expiry date of the calibration period. All calibration checks shall be undertaken prior to 
testing and, if required by the Engineer, shall be repeated afterwards. 
 
All test instrumentation shall carry a self-adhesive calibration identification label which 
clearly identifies the serial number of the equipment, the date when calibrated and the expiry 
date of the calibration. 

 
20.0 Commissioning Packages 

 
It may be necessary for the purposes of commissioning to divide the primary systems into a 
certain number of functional sub divisions called “Commissioning Packages.” A 
Commissioning Package takes into account the following constraints: 

 
• Functional Man Sized Units: Whether the different operating modes of a 

Commissioning Package are manual or automatic, they must be quickly assimilated.  The 
unit must also be as autonomous as possible and interchange with other packages or 
primary systems and be restricted and/or limited to interfaces. 

• Unity and Reduction of Geographical Area: A commissioning package shall occupy a 
restricted geographical area and is relatively small in relation to the size of the primary 
system to which it is attached.  It should be noted that several Commissioning Packages 
belonging to various primary systems may occupy the same geographical area. 
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• Synchronization of Construction: The geographical extent and time constraints of the 
Project means that the size of a Commissioning Package is partially determined by the 
progress of the construction of the installations. 

 
• Level of Partial Operation: The size of the Commissioning Package corresponds to that 

portion of an item of equipment, which it is intended to be put into operation. 
 

• Progression of Commissioning of a System: The Commissioning Package of a single 
primary system form part of the same whole but do not physically overlap and are quite 
separate. 

 
Each Commissioning Package shall have a unique identifying code, which shall be entered 
onto every testing and commissioning test sheet. 
 

21.0 Testing and Commissioning Phases 
  

It shall be necessary for the purposes of commissioning to delineate the testing and 
commissioning into phases as follows: 

 
• Factory Acceptance Tests (FAT): As appropriate, these tests are to be performed at the 

factory, before equipment is shipped. 
 

• Installation Tests (IT): Visual inspection of all the equipment within the identified 
Commissioning Package together with all equipment, cable and earthing tests to 
demonstrate that the equipment has been installed in accordance with the approved design 
and that is safe to be energized with permanent power. 

 
• Partial Stand Alone Tests (PSAT): Test of components and sub-systems, to prove 

functionality and compliance with the Particular Design and Performance Specifications 
based on the equipment contained within the identified Commissioning Package. 

 
• Site Acceptance Tests (SAT): Test of components, sub-systems and systems alone, to 

prove functionality and compliance with the Particular Design and Performance 
Specifications. This testing phase combines all identified Commissioning Packages of 
one primary system. 

 
• System Integration Tests (SIT): Tests to prove the functionality of the different systems 

together, especially the technical interfaces between the different primary systems. 
 

• System Performance Tests (SPT): To prove the overall inter-operable functionality of 
all independent pre-commissioned systems.  This includes the proof of compliance with 
the overall system Particular Design and Performance Specifications. 

 
Before final acceptance of the expanded system, Performance Test shall be carried out. The 
test shall take place after all individual system acceptance tests and all system integration tests 
have been successfully accomplished. The Contractor shall conduct a Power Load Flow 
Computer Analysis to determine the initial settings of the new Substation’s Circuit Breakers 
for the   ultimate System Capacity.  
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The SPT shall consist of: 
 
a) System capacity test: 

 
• Loading of revenue line with trains from the depot stabling yard. 
• The loading scheme shall be based on a workday operational schedule to be agreed 

with the Employer. 
• Running of the prescribed number of trains on the revenue line during an allocated 

time period and for the required headway. 
• Fine Tuning of Setting and Protection Relays of the Substation’s Circuit Breakers. 

 
b) Signaling system recovery capability test: 

 
• At a moment to be defined, a train shall be held in a random station for the required 

time period (to be agreed with the Engineer). After the time period has elapsed, then 
service shall be resumed. 

• Re-establishment to the theoretical timetable shall be automatically implemented 
using recovery philosophy, which is to be submitted by the Contractor. 

 
c) System in-built redundancy capacity test: 

 
• One of the RSS stations shall be shut off for the required time period as defined in the 

contract and the adjacent RSS will take over. 
• Normal operations shall have to continue. 
• Power Supply to signaling shall be shut off in a terminal station for a prescribed time 

period. 
• Power Supply to telecom system shall be shut off in a station for a prescribed time 

period. 
• Power Supply to OCC shall be shut off for a prescribed time period; 
• Normal operations shall have to continue. 
• Local control shall take over in prescribed locations for a prescribed time period 

without any influence on normal operations. 
 

d) Conditions: 
 
• The Employer’s staff shall carry out all operational tasks. 
• The tests shall be carried out during Engineering (non-operational) hours. 
• The tests shall be carried out without passengers. 

 
e) System Performance Test Phase: The period of time to carry out the System 

Performance Tests. 
 

f) Trial Running Tests (TRT): To prove the overall functionality of the complete system 
as an operational system. This includes the proof of compliance with the operational 
system Particular Design and Performance Specifications. 
 

g) Trial Running Test Phase: Period of time to carry out the Trial Running Tests. This 
should be pre-revenue operation with scheduled headways. 
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It shall be necessary at the end of the identified test phases to formally review the test results 
with the Engineer. At this review stage the formal punch list shall be created which shall 
identify any deficiencies and or deviations from the approved detailed design for the 
installation, testing and performance of the equipment and or system. 
 
The Contractor shall set up and maintain a database, which shall contain every punch list item 
identified.  As a minimum each punch list shall have a unique identifying code, a full 
description of the punch list item, date created, responsible person for clearance and a 
clearance date for when the punch list item will be cleared. 
 
The Contractor for the primary system shall be responsible for the production of testing and 
commissioning procedures and reports, and shall take the lead role in performing the System 
Integration testing and System Performance testing. This shall include the necessary co-
ordination and co-operation with other contractors of other systems not covered by this 
Contract including the availability of sub-systems to be tested. 
 
Conversely, when the Contractor is called upon to support the system integration and system 
performance testing by a contractor of another primary system not covered by this Contract, 
the Contractor shall provide all necessary co-ordination, co-operation and availability of sub-
systems to be tested, to enable the successful completion of the testing. 

 
22.0 Test Reports 

 
The Contractor shall prepare and forward to the Engineer reports and the number of copies as 
stated in the Contract Documents, after completion of each test, whether witnessed by the 
Engineer or not. 
 
If the Engineer is satisfied that the test has been carried out in accordance with the Contract 
and the test procedure, the Engineer’s representative will sign for this part of the test on the 
appropriate test sheet. Upon signatures from the Engineer for all parts of the test, the test is 
successful and the Contractor shall issue and submit to the Engineer the appropriate test 
report. 
 
Before testing and commissioning commences, the Contractor shall set up a System 
Commissioning file for each system, which shall contain as a minimum the following 
information in the following sections:  
 
• List of Commissioning Packages (by Location); 
• Diagram of Commissioning Package Logic; 
• Installation Test Reports (IT) (by package); 
• Installation Release Notices (IRN) (by package); 
• Partial Stand Alone Test Reports (PSAT) (by package);  
• Partial Stand Alone Test Certificates (PSATC) (by package);  
• Stand Alone Test Reports (SAT) (by package); 
• Stand Alone Test Certificates (SATC) (by package); 
• System Integration Test Report (SIT); 
• System Integration Test Certificate (SITC); 
• Punch list History Log of Field Change Requests (FCR’s); 
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• History Log of Non Conformance Reports (NCR’s); 
• History Log of all Modification Requests; 
• History of all Planned Preventative Maintenance (PPM) including Repair Log; 
• List of all As Built Drawings and Specifications; 
• List of supplied Spare Parts and status; 
• List of all Special Tools & Equipment and status; and 
• List of Operation & Maintenance Manuals. 
 
When the System commissioning file is complete, the Contractor shall submit to the Engineer 
for his approval within the time frames of the Contract. A separate Commissioning file shall 
be maintained by the Contractor for the SPT and TRT phases of commissioning. 
 

23.0 Test Procedures 
 

The Contractor shall furnish for the approval of the Engineer the number of copies of his 
proposed testing and commissioning procedures as stated in the Contract. These shall be 
submitted as stated within the time frames of the Contract prior to commencement of the 
testing schedule. 
 
Together with the procedures and based upon the Final Time Schedule (FTS), the Contractor 
shall submit the required number copies of the Contractor's detailed Commissioning Schedule 
showing testing and commissioning of the system, within the time frame as stated in the 
Contract. The Contractor's Commissioning Schedule shall show the detailed interface testing 
of the system with the works of Designated Contractors, with the works of Utility Companies 
and the Employer’s, and systems of the existing LRT Line 2. 
 
The Engineer will consult with, the Employer, the various contractors individually, and where 
necessary collectively, to finalize a Trial Running Schedule. The program will set out the 
separate and interrelated activities to achieve the overall testing of the Works up to hand-over 
to the Employer. The Contractor shall participate fully in the production of the Trial Running 
Schedule to the requirements of the Engineer and the Employer. 
 
The procedures shall be appropriately subdivided for the various parts of the System provided 
under the Contract and shall cover the electrical and mechanical tests, modifications to 
drawings and diagrams and “as-constructed” data to be attested to by the Contractor and 
verified by the Engineer in the course of installation, testing, and completion work on the 
system, so as to record details for the later inclusion on the “As Built Drawings.” 
 
The Contractor shall, during the execution of the works, prepare such reports and records of 
design, manufacture, installation and testing as may be required in order to demonstrate that 
the Specification has been met and/or that a license may be issued or that the statutory 
requirements have been achieved or approval given for the operation of all parts of the 
System Extension.  Such reports or records shall be to enable each part of the System to be 
commissioned and to meet the requirements of the appropriate government regulations, and 
shall meet the approval of the Engineer.  
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24.0 Commisioning Coordination 
 
The Contractor shall appoint a Commissioning Manager, who will work very closely with the 
Engineer’s Commissioning Manager to co-ordinate all activities of the commissioning 
schedule.  
 
The commissioning schedule shall ensure that completion, testing, and commissioning of the 
system is carried out without hindrance and in a safe and satisfactory manner.  
 
For the system performance and trial running test phases the coordination of the testing will 
be undertaken by the Engineer’s Commissioning Manager. 
 

25.0 Conditions Prerequisite to Inspection by Engineer 
 

Written notice submitted by the Contractor requesting any total or partial Completion 
Inspection shall mean that the work is substantially completed and the Contractor has: 
 
• Inspected and checked all work installed. 
• Compared all work with the drawings, specifications, and submittals as approved. 

Confirmed that all conditions, provisions and requirements of Contract Documents has 
been fulfilled, other than any maintenance and incidental work and procedures necessary 
to follow. 

• Clean-up and cleaning operations completed as specified under the Contract. 
• Temporary facilities and utilities properly disconnected and removed. 

Systems, equipment and devices properly adjusted, serviced, tested and is fully operable. 
• Equipment instructions and identification labelling completed. 

Materials and finishes neat, clean and undamaged, and accessory parts and items securely 
attached. 

• Broken or damaged work repaired or replaced as required. 
• Spare parts delivered and stored as required. 
• Test reports and other required documentation assembled and delivered to the Engineer. 
• Maintenance Manuals, and Warranties, assembled and delivered to the Engineer. 
• Written notice of readiness for completion inspection submitted to the Engineer. 

 
26.0 Operation and Maintenance Manuals 

 
Prior to commencement of the Tests on Completion, the Contractor shall supply to the 
Engineer provisional operation and maintenance manuals in sufficient detail for the Employer 
to operate, maintain, dismantle, reassemble, adjust and repair the equipment, systems or 
machinery. 
 
The Works shall not be considered to be completed for the purposes of taking until the 
Engineer has received final operation and maintenance manuals in such detail, and any other 
manuals specified  

27.0 Training 
 
The Contractor shall be required to train, or arrange training for nominated personnel.  These 
nominated personnel shall include the Employer’s training instructors, who will require 
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training in technical matters according to their intended function. This will be at the expense 
of the Contractor. 

28.0 Project Environmental Plan 
 

Based on the Outline Environmental Plan, the Contractor shall submit a detailed 
Environmental Plan illustrating the intended means of compliance with the Employer’s 
Requirements. The Environmental Plan shall state clearly the Contractor’s environmental 
objectives in detail and demonstrate the proposed method of achieving the environmental 
objectives with regard to the requirements of the Contract. 

 
29.0 Quality Assurance (QA) 

 
All work and materials required in the Contract shall be executed and controlled by a Quality 
Assurance Scheme in accordance with the requirements of ISO 9000 suite of standards or 
equivalent and as approved by the Engineer. 
 

30.0 Health and Safety File 
 
The Contractor shall prepare the Safety and Health Plan and the Safety and Health File at the 
design stage. The Safety and Health File will contain only the basic segments of the Project, 
as well as instructions and useful information in relation to health and safety issues which, 
possibly, may have to be taken into consideration during the subsequent phases of the design 
as well as during the Project’s life, such as maintenance work, conversion work, cleaning, etc. 
For example, the instructions and details referred to above concern the safe performance of 
the various maintenance works, the prevention of hazards arising from the presence of the 
public utility networks (water supply, power supply, etc.), the fire protection, etc. 
  
It is pointed out that the Safety and Health Plan and Safety and Health File constitute part of 
the Works and shall be submitted to the Engineer for approval. It shall be updated as the 
works proceed and shall be available for viewing. 

 
31.0 Legislation and Regulations 

 
The Contractor shall be subject to penal and civil laws for all injuries of his personnel, as well 
as personnel of the Employer and Third Parties, even when the Contractor has implemented 
the specifications approved by the Employer. The Contractor shall perform all Works in a 
healthy and safe manner and in accordance with Philippine Laws, Presidential Decrees, Police 
and Other Regulations and directions of the Employer. If no relevant Philippine Laws, 
Presidential Decrees, Police and Other Regulations exist, then the relevant standards and 
codes of practice and current best practice of acknowledged international Codes shall apply. 
The Contractor shall also comply at all times with any other mandatory requirements, local 
safety, security, and other regulations in force and to which the Works are subject, including 
any requirements specified by the fire department. 
 

32.0 System Safety Assurance Plan  
 

The Contractor shall submit the SAP in accordance with the agreed scheduled time frames, 
based on the Outline System Safety Plan submitted with the Bid. The SAP shall demonstrate 
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clearly the proposal for achieving effective and efficient safety procedures in the design, 
manufacture, and transport and integrated testing. The SAP should include the safety 
procedures and regulations and an implementation plan for ensuring safety in the following 
but not limited to, Hazard Analysis, Fire Control, Electromagnetic Compatibility/ 
Electromagnetic Interference Control, reliability and maintainability.  
 
The SAP shall delineate the Contractors approach, procedures and schedules for conduct of 
safety engineering, reliability engineering and maintenance engineering. Human factors 
engineering is an integral part of systems assurance and shall be considered and reflected 
within the SAP. The SAP procedures shall be incorporated as part of the Contractor’s Quality 
Assurance System and shall be subject to audits by the Engineer. 
 
The SAP shall contain a detailed statement in relation to safety and shall be sufficiently 
detailed, and shall conform to the provisions of the Contract. 

 
33.0 Site Safety Plan 

 
The Contractor shall submit a Site Safety Plan within the agreed time frames as stated in the 
Contract. This plan shall include the approach and structure that the detailed plan will take 
and, in particular, will address the following items: 

 
• The Contractor's Health and Safety Policy Statement. 

 
• The Contractor's organization and arrangements for health and safety. Particular   

reference shall be made to the Site arrangements and procedures for ensuring compliance 
with health and safety.  

• Legislation, method statements, regulations, codes of practice and, where relevant, 
National Standards and other International standards. 

 
• A schedule of safety procedures to be used on the Project, including those related to the 

maintenance and safe operation of Contractor's Equipment. 
 

• The Contractor's procedures for reporting and investigating accidents, dangerous 
occurrences or occupational illness. 

 
• The Contractor's procedures for identifying and eliminating Site hazards.  Reference shall 

also be made to mitigating measures which include procedures for the identification of the 
need for, and the provision of, Personal Protective Equipment (ΡΡΕ), permits systems, 
safety rules and safety training. 

 
• The Contractor's emergency plan. 
• Proposals for ensuring a mutual understanding between the Contractor and the Employer 

with regard to the elimination or mitigation of hazards on Site. 
 

• Methods of integrating Contractor and the Employer’s safe working practices and 
procedures and, where relevant, those of Designated Contractors, other Contractors and 
Utility Companies. 
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• An outline program for safety tours and detailed safety inspections. 
 

• The Contractor's disciplinary procedures with respect to safety related matters. 
 

• The Contractor's procedures for assessing the suitability of subcontractors with respect to 
health and safety. 

 
• The Contractor's procedures for ensuring that his personnel are medically fit for the tasks 

they are carrying out. The procedures shall take into account working hours and 
environment. 

 
• The Contractors safety organizational chart 

 
• The Contractor shall provide the Engineer with the finalized Site Safety Plan for his 

approval, taking account of any directions or requirements from the Employer on the Site 
Safety Plan submitted. Where specific requirements cannot be complied with, the reasons 
should be stated and any alternative arrangements specified. The finalized plan shall also 
detail the measures that will be implemented to eliminate or mitigate against the hazards 
pointed out and specified by the Engineer during the review of the plan submitted. 

 
• The Contractor shall carry out monthly reviews of the measures contained within the Site 

Safety Plan to demonstrate that the required levels of safety are being achieved and 
maintained. 

 
• The Contractor shall submit a full report to the Employer and the Engineer at monthly 

intervals, of each such review. 
 

• The Engineer will review the Site Safety Plan from time to time and will advise the 
Contractor of any matter with which the Engineer is not satisfied, and the Contractor shall 
take such steps as are necessary to satisfy the Engineer. 
 

• The Engineer will carry out such safety studies or audits as considered necessary. The 
Contractor shall make available, specialist personnel as the Engineer may consider 
necessary for the performance of such safety studies or audits. 

 
34.0 Site Inspection 

 
The Contractor's Safety Officer shall carry out detailed inspections of the Site at a frequency 
agreed with the Engineer. The Contractor shall also be required to carry out safety tours and 
other inspections with the Engineer or his representative at a frequency required by the 
Engineer. 
 

35.0 Notification Of Accidents 
 

In the event of any recordable accident or dangerous occurrence arising at the Site during the 
execution of the Works, the Contractor shall comply with the legal requirements for the 
reporting of injuries, diseases and dangerous occurrence. In addition to any statutory 
reporting, the Contractor shall report to the Employer and the Engineer, within 48 hours, any 
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accident or dangerous occurrence involving his personnel or other parties, that occurs on the 
Site 

36.0 Emergency Procedures 
 

The Contractor shall submit for approval by the Engineer and include in the Site Safety Plan 
detailed proposals for any reasonably foreseeable emergency, stating the procedures to be 
adopted for each emergency. The Contractor's Emergency Plan shall: 
 
• Detail the duties and responsibilities of personnel on Site and in particular shall identify a 

senior Site official with responsibility for liaising with the emergency services. 
 

• Include the names and telephone numbers of the Contractor's staff who would be 
available to organize or assist with emergency action in the event of an incident occurring 
on the Site outside the Contractor's normal working hours. 
 

Approved copies of an Emergency Plan and procedures shall be produced by the Contractor 
and distributed and displayed at each place of work together with any other documents, 
posters or notices which the Employer may direct or are required by law. 
 
Before starting work on the Site, the Contractor shall ensure that all of his personnel are 
informed of the location of the nearest external telephone and the procedure for calling the 
Fire Department and other emergency services, and informed of and understand fully the 
evacuation procedures from the Work sites. 
 

37.0 Personal Protective Equipment (PPE) 
 

The Contractor shall undertake a survey and needs analysis of PPE requirements for the 
Works and for the conditions on Site and shall provide all appropriate PPE for his personnel 
and the Employer and Engineer. 
 

38.0 Reliabilty And Maintenance 
 

Reliability and maintainability requirements and goals shall be developed in terms of Mean 
Time between Failure (MTBF), Mean Time between Service Failure (MTBSF) and Mean 
Time To Repair (MTTR). Final reliability and maintainability predictions shall be verified by 
testing after system design has been completed. The Contractor shall prepare a detailed 
Reliability and Maintainability Plan as an integral part of the SAP. 
 

39.0 Spares 
 

The Contractor shall provide sufficient number of capital spares which shall not be less than 
the list of equipment provided with his Bid and finalized during the award. This is to ensure 
that the operation of the LRT Line 2 shall not be interrupted for longer than it takes to install 
the capital spare or to ensure that the operation of the system is not degraded longer than the 
time it takes to transport the spare parts from the depot and then install the capital spare. The 
Contractor may provide additional capital spares, but at no extra cost to the Employer. 
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40.0 Consumables Spares 
 

The Contractor shall provide all spare parts for all of its supplied equipment necessary during 
the Defects Notification Period, the price of which should have been included in the Schedule 
of Payment.   
 

41.0   Special Tools 
 

One set of special tools, test equipment, jigs, fixtures and gauges required to carry out all 
functions described in the Maintenance and Operation Manuals, or as required by the PSPR; 
shall be delivered before the Issue of the Taking Over Certificate. This shall not be less than 
the list of equipment provided by the Contractor, along with his Bid. The Contractor may add 
any additional equipment required, but, at no extra cost to the Employer. The extent of supply 
shall include protective or carrying cases, as may be appropriate for the storage and use of 
each item as agreed by the Engineer. 

 
The Contractor shall submit six copies of complete illustrated parts lists and overall "exploded 
views" of assemblies and sub-assemblies for all Plant. This shall include reference to all 
assemblies, sub-assemblies special tools, jigs, fixtures and gauges required for the operation 
and maintenance of the equipment by the Employer. 
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Abbreviations 
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GCC General Conditions of Contract 
IRN Installation Release Notices 
ISO International Organization for Standardization 
IT Installation Tests 
JIS Japanese Industrial Standards 
MDT Maintainability Demonstration Testing 
MSDS Material Safety Data Sheet 
MSS Material Submittal Sheets 
MTBF Mean Time Between Failure 
MTBSF Mean Time Between Service Failure 
MTTR Mean Time To Repair 
OCC Operation Control Centre 
PCC Particular Conditions of Contract 
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1.0 General 
 
1.1 Introduction 
 

This General Specification covers the general aspects of Works and the requirement of Bids 
and Contracts, via., submittal requirements of Design and Drawings, Management Plans, 
Project Planning and Progress Monitoring, Site Managements, Drawings Standards, and 
Contractor’s Obligations for Safety and Health, etc., for the Manila Light Rail Transit (LRT) 
Line 2 Extension Project. This General Specification shall be read in conjunction with the 
Bidding Documents including, Part 1 Bidding Procedures, Part 2 Employers Requirements, 
including –Technical Specifications, and Tender Drawings; General Conditions of Contract 
(GCC), Particular Conditions of Contract (PCC).  
 

1.1.1 Definition of the location of the site 
 

The LRT Line 2, is a 13.8km mass transit line that traverses  four  cities  in  Metro  Manila  
namely  Pasig,  Quezon,  San  Juan  and  Manila  along  the  major thoroughfares of Marcos 
Highway, Aurora Boulevard, Ramon Magsaysay Boulevard, Legarda and Recto Avenue. The 
Project is to extend by 3.93km the current LRT Line 2, from Santolan to Masinag, creating 
two new stations at Emerald and Masinag. The existing line is elevated except for a short 
section under Katipunan and has eleven (11) stations. Two stations will be constructed 
eastwards at: 

 
• The Emerald Station straddling Imelda Avenue and adjoining Robinson's East Mall and 

the Santa Lucia East Mall in Cainta; and 
 

• The Masinag Station near the Masinag market at the crossroad  of Marcos and 
Sumulong Highways. No right-of-way acquisition will be involved in this Project. 
 

The Project is to be implemented under a JICA ODA Loan which involves the procurement of 
Trackworks, Power Supply, Traction Supply, SCADA, Signaling, Telecommunications, 
Operation Control Centre (OCC) and Automatic Fare Collection (AFC).  

 
1.1.2 Definition and Purpose of the work 
 

The Project is identified as a priority strategic transport investment for decongesting traffic 
and promoting growth of other urban centres outside Metro Manila. The government’s current 
strategy is now to expand, integrate and increase the capacity of LRT services. An integrated 
transport system is likewise envisaged with seamless transfers, i.e., unified ticketing system 
allowing efficient movement between lines and more intermodal stations facilitating access 
between the different lines and road-based transport services. 

 
1.1.3 Design and Technical Criteria 
 
1.1.3.1 Line 2 Extension Design Criteria 
 

The design of the new Electro-Mechanical equipment proposed for the LRT Line 2 Extension 
will be compatible and of the same or of an improved specification to that of the existing 
system equipment currently used on Line 2. 
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The Electro-Mechanical systems shall be designed and tested to meet the required 
performance, safety and maintenance standards. 

 
This shall include the following activities: 
 
• Quality Assurance According ISO 9001; 
• Configuration Management; 
• System Assurance; and 
• EMC. 

 
1.1.3.2 Design Changes 

 
Deviation from the specified requirements and standards may be permissible only under very 
strict conditions: 
 
• that the deviation will achieve equivalent or superior level of safety and performance to 

the specified standards; and 
 

• that the deviation does not delay the procurement of the established manufacturing 
schedule. The Contractor shall be responsible for appropriate technical justification and to 
obtain the approval of related competent authorities. 

 
1.1.3.3 Criteria for Design Personnel 
 

Design work shall be conducted and controlled by enough experienced personnel in the total 
works and similar works. Contractor shall provide a well experienced and qualified design 
manager for undertaking of required design works, which is requested in the Bidding 
Document Part 1 Section Ⅲ Evaluation and Qualification Criteria.  
 

1.2 Mobilization and Demobilization 
 
1.2.1 Mobilization 
 

Mobilization shall commence in accordance with GCC 8.0. It shall consist of preparatory work 
and operations, mobilization of design team and design activities, including but not necessarily 
limited to, those necessary for the movement of personnel, equipment, supplies, and 
incidentals to the work; for the establishment of offices, buildings and other facilities 
necessary to commence work on the project. Mobilization shall include providing prerequisite 
submittals prior to starting work, all plans and programs as laid down in the Bidding 
Documents. 
 

1.2.2 Demobilization  
 

Demobilization will be considered as complete when all of the Contractor’s equipment, 
materials, personnel, construction plant or others belonging to the Contractor, that are not 
required for the Defects Notification Period, have been removed from the Project Site, and all 
the requirements of the Contract for issue of Taking Over Certificate of the Works have been 
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satisfied. Demobilization shall include providing all the required submittals prior to close out 
of the work. 
 

1.3 Submittals and Substitutions 
 

• In the Contract Documents, wherever possible, the minimum acceptable quality of 
workmanship and materials has been defined by reference to recognized industry and 
national standards, or description of required attributes and performance. 

 
• To ensure that the specified products are furnished and installed in accordance with design 

intent, procedures have been established for advanced submittal of design data and other 
requirements and for their review by the Engineer. 
 

• The Contractors shall make all submittals required by the Contract Documents, and revise 
and resubmit as necessary to establish compliance with the specified requirements. 
Individual requirements for submittals are described in pertinent Sections of this General 
Specifications and in Employer’s Requirements – Particular Performance Specifications 
and Parameters (PPSP). 
 

• Unless otherwise agreed by the Engineer, or specified elsewhere, the Contractor shall 
initially supply to the Engineer two copies of all drawings, specifications and other 
documents required to be submitted by the Contractor to obtain the approval of the 
Engineer. After approval the Contractor shall submit six (6) copies of the approved 
drawings, specifications and other documents for the use of the Engineer. 

 
1.3.1 Co-ordination of Submittals 
 

Prior to each submittal, the Contractor shall carefully review and co-ordinate all aspects of 
each item being submitted and verify that each item and the submittal for it, conforms in all 
respects with the requirements of the Contract Documents. The affixing of the Contractor’s 
signature to each submittal certifies that this co-ordination has been performed. 

 
1.3.2 Certificates of Compliance 
 

• The Contractor shall certify that all materials used in the Work comply with all specified 
provisions thereof. Certification shall not be construed as relieving the Contractor from 
furnishing satisfactory materials if, after tests are performed on selected samples, the 
material is found not to meet the specified requirements. 
 

• The Contractor shall show on each certification the name and location of the Work, name 
and address of Contractor, quantity and date or dates of shipment or delivery to which the 
certificate applies, and name of the manufacturing or fabricating company. Certification 
shall be in the form of letter or company-standard forms containing all required data. 
Certificates shall be signed by an officer of the company. 

 
• In addition to the above information, all laboratory test reports submitted with Certificates 

of Compliance shall show the date or dates of testing, the specified requirements for which 
testing was performed, and results of the test or tests. 
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• The Contractor shall submit to the Engineer all Certificates of Compliance for products 
and materials as part of submittal procedure. 

 
• Any work performed by the Contractor prior to the approval of the Engineer, or before 

drawings and specifications are submitted and approved, shall be at the Contractor’s risk. 
 

1.3.3 Submittal Schedule 
 

The Contractor shall compile a complete and comprehensive schedule of all submittals 
anticipated to be made during progress of the Work. This schedule shall include a list of each 
type of item for which Contractor’s drawings, Shop Drawings, Certificates of Compliance, 
materials samples, guarantees, or other types of submittals are required. Upon approval by the 
Engineer, the Contractor will be required to adhere to the schedule except when specifically 
otherwise permitted. The Contractor shall coordinate the schedule with all necessary sub-
contractors and materials suppliers to ensure their understanding of the importance of adhering 
to the approved schedule and their ability to so adhere. The Contractor shall revise and update 
the schedule on a monthly basis as necessary to reflect the current conditions and sequences 
and shall submit the same to the Engineer for review and comment. 

  
1.4  Standards and Codes 
 

a) When a Standard or Code is referred to, it shall be assumed that the revision, current on 
the date of tender submission is applicable, unless otherwise stated. 
 

b) Where no standard is identifiable, the Contractor shall make a proposal, which shall be 
subject to review and concurrence by the Engineer. 

 
1.5 Units 

 
All drawings and design calculations submitted with the tender, or in accordance with the 
requirements of the Contract, shall use International System of Units (SI Units). 

 
1.6 Warranty/Guaranty  
 

• The Contractor shall be responsible for any defect or failure of equipment provided, due to 
defective design, material or workmanship and provide warranty for the full Defects 
Notification Period as defined in the definitions of PCC, which shall cover the Defects 
Notification Period two (2) years from the date of issue of Taking Over Certificate and 
additional time required, if any, by the Contractor for rectification of defects. 
 

• The warranty/guaranty period of special tools, test equipment, maintenance and unit 
exchanges spares shall be the full Defects Notification Period. 

 
• The repair and/or replacement of failed components and equipment and installation of 

repaired/replaced components/equipment shall be undertaken by the Contractor free of 
charge at Site. The Contractor shall bear custom duty, freight charges and all other 
expenses involved in collection of defective components and equipment from the Site, and 
transportation to the manufacturer’s works abroad and its return to Site after repairs. 
Further, should any design modification or rectification of defects or replacement of failed 
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component or equipment be required to any component or equipment as a consequence of 
failure, the period of Defects Notification shall recommence from the date when the 
modified, rectified or replaced part is commissioned into service, and the modifications 
(including any further modifications required during the revised Defects Notification 
Period) shall be carried out free of charge. 

 
• If there are any manufacturer’s warranty/guaranty for any equipment, continuing beyond 

the period of Defects Notification Period, the same shall be passed on to the Employer and 
in such cases the warranty/guaranty period of such equipment shall be as provided by the 
manufacturer. 

 
• All systems/sub-system replacement and repairs under the warranty/guarantee shall be 

carried out by the Contractor promptly and satisfactorily on notification of the defect by 
the Engineer so that any system/sub-system down time is kept to a minimum. 

 
1.7 Management Plans and Program 
 

In order to ensure satisfactory execution of the contract, completion of works within specified 
targets, and also to ensure quality in design, manufacturing and execution of work, a series of 
Management Plans shall be developed. The following Plans shall be developed and submitted 
by the Contractor for Engineer’s review, taking into account the outline plans submitted for 
some of them, along with the Bid. 

 
• Quality Assurance Scheme and Quality Plan; 
• System Assurance Plan;  
• Project Environmental Plan; 
• Project Management Plan; 
• Project Implementation Program (Works Program); 
• Design Submission Program; 
• Site Management Plan; 
• Interface Management Plan; 
• EMC Management Plan; 
• Inspection, Test and Commissioning Plan; and 
• Site Safety Management. 

 

The plans and documents shall be coordinated with each other and shall collectively define, 
describe and encompass the Contractor’s proposed methods, procedures, processes, 
organization, and sequencing of activities to meet the requirements of the Particular Design 
and Performance Specifications in respect of the subjects listed.  
 

1.7.1 Quality Assurance Scheme and Quality Plan 
 

The Contractor shall develop a Quality Assurance Management Program and Scheme and 
prepare a detailed QA/QC Plan document to fully describe his system, his system to operate 
from contract award through design, manufacturing, testing, approval, warranty and 
maintenance. This program shall be structured in accordance with ISO 9001 or an equivalent 
standard. 
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The Contractor, within 28 days (4 weeks) of the date of Commencement, shall submit his 
detailed Quality Plan as per the requirements of (Sub-Clause 7.0) of this document. 
 

1.7.2 Site Safety Management 
 

A comprehensive Site Safety Management Plan shall be submitted within forty two (42) days 
of the Commencement of Works. The Contractor shall submit a Contract specific Site Safety 
Management Plan, elaborating the outline plans submitted with his bid. The Site Safety 
Management Plan shall include a Hazard Analysis Plan Control Programme, Evacuation 
Procedure, Details of PPE, Chain of Reporting and all pertinent details to ensure hazards are 
rapidly identified and actions are taken to minimize risk to workers, equipment and materials, 
together with detailing methods of reporting and continuous improvement. Refer to Section 
4.0 of this document. 

 
1.7.3 EMC  

 
The EMC/EMI Control Plan, shall be included in the Management Plan.  

 
1.7.4 System Assurance Plan 
 

The Contractor shall carry out the System Assurance activity based on the European Standard 
EN 50126. The Contractor shall submit his proposed Safety Assurance Plan (SAP) and 
Program certified by the Contractor’s internal department or third party independent engineer 
from design and manufacturing section. The System Assurance Plan shall be specifically 
developed for this Contract. The System Assurance Plan shall address Reliability, Availability, 
Maintainability and Safety of the E&M Systems.  
 
Within 42 days of the date of Commencement of Works, a comprehensive System Safety 
Assurance Plan shall be submitted. The Plans shall include preliminary Hazard Log, and 
Reliability and Maintainability Plan (refer Clause 8.0) this specification. 
 
The System Assurance plan shall also include a Configuration Management Tracing System. 
This system shall be in place throughout the contract to assure that all deliverable items of 
Equipment shall be of the same configuration. All changes to equipment and configuration 
change control process shall include the phases of configuration Identification, control of 
changes and configuration verification. (refer to Clause 8.0) of this specification.  
 

1.7.5 Project Environmental Plan 
 

Within forty five (45) days of the date of Commencement, a detailed and comprehensive 
Project Environmental Plan shall be submitted.   

 
1.7.6 Project Management Plan 
 

The Project Management Plan shall provide a clear overview of the Contractor’s organization, 
the management system and methods to be used for completion of the works. The organization 
resources for the design, procurement, manufacture, installation, testing and commissioning, 
and setting to work, shall be clearly defined. 
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An outline Project Management Plan which shall provide the following information shall be 
submitted: 

 
• A diagram showing the organizational structure for the management of the Contract, with 

locations, names and position titles of staff and their line and staff relationship. The 
diagram shall include associate organizations and subcontractors and show clearly the 
individuals and lines of responsibility linking the various groups. It shall also identify the 
persons designated as contacts with the Engineer. 
 

• The names, qualifications, positions and current resumes of key executive, supervisory 
and engineering staff to be employed full-time for the works, separately for principals and 
subcontractors. 

 
• A narrative describing the sequence, nature and inter-relationship of the main Contract 

activities including timing for exchange of information. 
 

• Procedure for documentation control. 
 
• A suitably qualified and experienced English speaking person (preferably an engineer) 

from his staff to be Project Manager/Contractors Representative. The nominee shall be 
subject to acceptance of the Engineer who shall have the right to demand his replacement 
at any time after the work commences, should the Engineer consider this to be in the best 
interest of the Project. 

 
• The proposal for the Co-ordination Control Team shall include the name and 

qualifications of the Team Leader of Interface Coordination. In addition, there shall also 
be nominated a senior engineer to coordinate activities of the design offices and 
manufacturing works. The engineer shall be responsible to the Project Manager for all 
works executed and ensuring that effective coordination is maintained with the various 
manufacturing units of the Contractor, Subcontractors and Suppliers and that contract 
delivery schedules are met. 

 
• The Project Manager/Contractors Representative shall stay continuously on site in Manila 

and devote himself full-time to the Project, commencing not later than fourteen (14) 
calendar days from the date of Commencement and shall continue up to the end of Defects 
Notification Period, and a Performance Certificate has been issued by the Engineer. 

 
• The Contractor will submit the detailed Project Management Plan based on the outline 

Project Management Plan submitted with the Bid within fourteen (14) days of the date of 
Commencement. The Engineer will review the Contractor’s Project Management Plan and 
shall have the right to require the Contractor to make amendments as deemed necessary by 
the Engineer. The Contractor shall submit the detailed revised plan within ten (10) days of 
the review by the Engineer. 

 
1.7.7 Project Implementation Program (Works Program)  
 

Based on the outline Project Implementation Program submitted along with the Bid, as 
required in the Instructions to Bidders, the Contractor shall submit within twenty eight (28) 
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days of the date of Commencement of Works, the detailed Project Implementation Program 
(Works Program).  
 
The Contractor’s detailed Project Implementation Program Works Program shall indicate how 
the Contractor intends to organize and carry out the Works and achieve stages and complete 
the whole of the Works by the appropriate Key Dates. The Works Program shall be prepared 
in terms of weeks from the Commencement of the Works. 
 

1.7.8 Design Submission Program 
 

Based on the outline Design Submission Program submitted along with the Bid, the Contractor 
shall submit within twenty eight (28) days of the Commencement Date of the Works, the 
detailed Design Submission Program which shall cover the Design phase and include a 
schedule identifying, describing, cross-referencing and explaining the Design Packages and 
submissions which he intends to submit. The Design Submission Program should take due 
account of the design coordination interface periods with other Designated Contractors and 
Subcontractors and be consistent with the Works Programme.   

 
1.7.9 Site Management Plan 
 

The Contractor shall submit within twenty eight (28) days of the Commencement Date of the 
Works a detailed and comprehensive Site Management Plan. 

 
1.7.10 Interface Management Plan 

  
The Contractor shall interface and liaise with his Subcontractors and the designated Contractor 
for other related work packages and shall submit the Interface Management Plan as per the 
requirement of Sub-Clause 2.3 of this General Specifications, within forty five (45) days of 
the Commencement date of the Works. 

 
1.7.11 Inspection, Testing and Commissioning 

 
The Contractor shall submit within seventy (70) days of the Commencement date of the 
Works an Inspection, Testing and Commissioning Plan to undertake testing and 
commissioning Works for the review of the Engineer. The inspection plan shall identify, 
inspection hold points, where work can only proceed after inspection without objection by the 
Engineer or upon issuance of waiver of inspection by the Engineer. 
 

1.7.12 Submittal Requirements of the Management Plans 
  

The submittal requirements and the dates by which they are to be submitted for the review of 
the Engineer of various Management Plans are summarized in the table below. 
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Table 1.7.12-1 Document Submission Dates 
 

Sr. No. Description 
Reference 

Days from the Date of 
Commencement  
for submission 

GCC, GS   

1 Quality Assurance Scheme 
and Quality Plan GS 1.7.1 & 7.2,  28 days 

2 System Assurance Plan and 
Site Safety Plan GS 1.7.4 & 4.4 42 days 

3 Project Environmental Plan GCC 4.18,  
GS 1.7.5 & 3.3 45 days 

4 EMC GS 1.7.3 42 days 

5 Project Management Plan GS 1.7.6 14 days 

6 
Project Implementation 

Program (Works 
Program) 

GS 1.7.7 
& 10.1  28 days 

7 Design Submission Program GS 1.7.8 28 days 

8 Site Management Plan GS 1.7.9 28 days 

9 Interface Management Plan GS 1.7.10 & 2.3 45 days 

10 Inspection, Testing and 
Commissioning GS 1.7.11 & 12.1 70 days 

  
2.0       The Coordination and Integration of Electrical and Mechanical Equipment 
 
2.1        General 

 
a) The Contractor shall fully co-ordinate the special requirements for all items of electrical 

and mechanical equipment and shall ensure that these requirements are fully 
accommodated within the structural and architectural design. 

 
b) The Contractor shall ensure that all systems and subsystems are both physically and 

functionally compatible with each other, and with those systems and subsystems utilized 
on the existing system, and will work together to meet the requirements of the Particular 
Design and Performance Specifications and Parameters. 

 
2.2 Documentation Requirements 
 

In order to ensure the requirements of (Sub-Clause 2.1) of this General Specification, 
information shall be presented via two formats: 

 
• The Interface Management Plan; and 
• Drawings as detailed in (Sub-Clause 9.5). 
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2.3    Interface Management Plan 
 
a) The Contractor shall prepare and submit to the Engineer for review his Interface 

Management Plan within forty five (45) days following Commencement Date. 
 
b) The Interface Management Plan shall establish the methods and procedures used by the 

Contractor for controlling and ensuring compatibility of physical, functional and 
environmental interfaces of Contractor supplied equipment with the Employer’s systems 
or equipment and other facilities under construction and/or under the control of the 
Employer. 

 
c) The Interface Management Plan shall also establish the requirements, methods and 

procedures to ensure formal, accountable channels of communication for the exchange of 
technical information. 

 
d) Such methodology shall include both initial definition and formal change information 

when a change on one side of the interface will require a corresponding change to the 
other. 

 
e) After the review of Interface Management Plan with no objections by the Engineer, the 

Contractor shall execute the Works in accordance with the plan. 
 
3.0 Environmental Conditions and Environmental Plans 
 
3.1 General 

 
a) The design of equipment shall take account of the climatic conditions and operating 

conditions as specified in this General Specifications and the Particular Design and 
Performance Specifications as appropriate. 

 
b) All equipment shall be designed to perform in a satisfactory manner in the environment in 

which it is installed and to withstand the effects of high winds, temperature, humidity, 
vibration, noise, and air and water pollution. 

 
3.2 Climatic Conditions 
 

a) The general environmental conditions in the Manila area are as follows: 
 

The performance specification shall take into consideration the following environmental 
factors: 
 
• Temperature range; 
• Wind speeds; 
• Topography; 
• Geophysical conditions; 
• Isokeraunic levels (lightning strikes); and 
• Atmospheric pollution. 

 
Any other adverse conditions that may be applicable to the area under consideration 
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 Hydrological Data 
 

       The yearly average rainfall is about 1800mm in Metro Manila.  The number of rainy 
days in the whole year is one hundred four (104) days. Over the entire year, the most 
common forms of precipitation are moderate rain, thunderstorms, and light rain. 

 
Figure 3.2-1 Meteorological Data of the Philippines (Metro Manila) 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 Temperature 
 
Over the course of a year, the temperature typically varies from 22°C to 34°C and is 
rarely below 20°C or above 36°C. 
 

 Humidity 
 
The relative humidity typically ranges from 51% (mildly humid) to 97% (very humid) 
over the course of the year, rarely dropping below 41% (comfortable) and reaching as 
high as 100% (very humid). 
 

 Air Quality 
 

Monitoring data show Particulate Matter (PM) levels in Metro Manila that have 
exceeded the Air Quality Guideline Values set by the Philippine Government. 
Measures have been made to address the air quality problem in Metro Manila, but 
more needs to be done. Most of the particulate matter collected from different sites 
around Metro Manila was attributed to traffic sources. Black Carbon is a major 
component of particulate matter samples collected in Metro Manila. 

 
These figures are merely indicative, and detailed values should be obtained from the 
Philippine Meteorological Services. 
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b) The Contractor’s attention is drawn to the fact that because of solar load, track bed 
temperatures will reach 55 °C and temperatures inside closed boxes will reach 70 °C. 
Because Manila is near the bay of the South China Sea, the air is mildly corrosive 
atmosphere. 

 
c) Manila having a dry climate for a considerable period of the year, the air frequently has 

high relative humidity aggravated by air pollutants (dust, etc.) 
 

3.3 Project Environmental Plan 
 

Based on the Outline Environmental Plan the Contractor shall submit a detailed 
Environmental Plan illustrating the intended means of compliance with the Employer’s 
Requirements including noise standards. This shall conform to Sub-Clause 4.18 of the GCC. 
Environmental Plan shall state clearly the Contractor’s environmental objectives in detail and 
demonstrate the proposed method of achieving the environmental objectives with regard to the 
requirement of the Contract. 

 
4.0 Health and Safety 
 
4.1        Introduction 
 

a) The Employer places particular emphasis on high standards of health and safety and the 
purpose of this section is to provide information on the requirements that will apply to the 
Contractor. 

 
b) In addition to the risks and hazards normally associated with construction works, the 

railway environment is particularly hostile with the risk of serious injury from 
electrocution or being struck by moving trains. Because of these hazards, the Employer 
has developed strict rules and operating procedures and associated training requirements 
with which all persons working on or about the LRT Line and the track must comply in 
the interests of their own safety and the safety of others.  Particular requirements for work 
on or adjacent to the LRT Line are outlined in Sub-Clause 4.7. 

 
c) The Contractor shall point out in a timely manner to the Engineer the risks associated with 

both the basic assumptions of the project and the technical requirements innate in the 
construction. 

 
d) The Contractor shall have to take into consideration when planning the Technical Project 

the general principles governing labour hazard prevention adapted to fit technical projects 
and in particular: 

 
• Elimination of risks. 

 
• Addressing risks at their source. 

 
• Evaluation of risks that are unavoidable and propose preventive measures. 
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• Description of the working method and of any required equipment, wherever this is 
deemed to be necessary due to high risk during construction, maintenance or repair of 
the project. 

 
• Replacement of hazardous materials for less hazardous ones. 

 
• Priority in decision-making concerning group protection in relation to the individual 

protection measures. 
 

• Adjustment to technical developments. 
 

• Architectural techniques and/or organizational options in order to get the various 
works or work phases organized when they are performed simultaneously or 
successively. 

 
• Projection of the performance duration of those varied works or work phases. 

 
• The planning of an administration system meant to prevent labour hazards where the 

various roles and duties of the project administration staff are to be mentioned, as well 
as the special institutions for the prevention of professional hazard (Safety Engineer, 
Safety and Health at Work Coordinator, Labour Doctor, Committee for the Safety and 
Health of People at Work) provided by law. Also incorporated therein must be made 
of the basic safety and health procedures at work (e.g. report of labour accidents, 
emergencies, use of explosives, deletion of personnel, medical check-ups) as well as 
instructions for safe work, where necessary (e.g. use of means of individual protection, 
work at considerable height). 

 
4.2 Health and Safety File 
 

a) The Contractor shall appoint a Safety Engineer, also shall act as Officer of Safety and 
Health Issues, who assumes the responsibility to prepare the Safety and Health Plan and 
the Safety and Health File at the design stage.  

 
b) The Safety and Health File will contain only the basic segments of the Project, as well as 

instructions and useful information in relation to health and safety issues which, possibly, 
may have to be taken into consideration during the subsequent phases of the design as well 
as during the Project’s life, such as maintenance work, conversion work, cleaning, etc. For 
example, the instructions and details referred to above concern the safe performance of the 
various maintenance works, the prevention of hazards arising from the presence of the 
public utility networks (water supply, power supply, gas, etc.) the fire protection, etc. 

 
c) It is pointed out that the Safety and Health Plan and Safety and Health File constitute part 

of the Works and shall be submitted to the Engineer for approval. It shall be updated as the 
works proceed and shall be available for viewing. 
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4.3 General Health and Safety Requirements 
 
4.3.1 Legislation and Regulations 
 

The Contractor shall be subject to penal and civil laws for all injuries of his personnel, as well 
as personnel of the Employer and Third Parties, even when the Contractor has implemented 
the approved specifications. The Contractor shall perform all Works in a healthy and safe 
manner and in accordance with Philippine Laws, Presidential Decrees, Police and Other 
Regulations and directions of the Employer. If no relevant Philippine Laws, Presidential 
Decrees, Police and Other Regulations exist, then the relevant standards and codes of practice 
and current best practice of acknowledged international Codes shall apply. The Contractor 
shall also comply at all times with any other mandatory requirements, local safety, security, 
and other regulations in force and to which the Works are subject, including any requirements 
specified by the fire department. 

 
4.3.2 Contractor's Obligations 
 

a) The Contractor shall ensure the safety of all operations in connection with the Contract 
and shall take all necessary action to ensure the safety of all persons who may be in, on or 
adjacent to the Site, including the Employer’s staff and their agents, Designated 
Contractors and Utility Companies. 

 
b) The Contractor shall take all necessary precautionary measures in order to prohibit the 

entrance of the public to the Job site. 
 
c) The Contractor shall provide and maintain, throughout the Contract duration, all protection 

measures necessary for the protection and safety of all persons. 
 
d) The Contractor shall comply immediately with all instructions from the Engineer`s 

Personnel in respect of the safety of the Works. 
 

e) The Contractor shall ensure that all personnel on the Site are properly trained and 
supervised to ensure their safety and the safety of others while on Site. 

 
f) The Engineer may require the immediate removal from Site of any person who, in the 

opinion of the Engineer, fails properly to observe the provisions of the relevant legislation, 
regulations and rules as appropriate, and such other statutory regulations that from time to 
time may be in force. Such a person shall not under any circumstance return to the Site 
without the Employer’s approval. 

 
g) The Contractor shall ensure that proper and adequate health and safety provisions, 

including those set out in this Contract, are included in subcontracts placed by the 
Contractor. 

 
h) The consumption by Contractor's personnel of alcoholic drinks or partaking of any drug or 

other substance that might impair proper performance of their duties on the Site is strictly 
forbidden. 
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4.4 Site Safety Plan 
 
4.4.1 System Assurance Plan  
  

The Contractor shall submit the System Assurance Plan, as described in item 8.2 of this 
General Specification.  

 
For clarity, the Site Safety Plan shall detail the day to day Safety Plans, Processes and 
Procedures for the works and protection of personnel on the sites, whereby the System 
Assurance Plan (SAP) shall expand on the requirements and ensure regulations and an 
implementation of processes are detailed to ensure other potential safety hazards or failures 
affecting Reliability, Availability and Maintainability and Safety are identified. For example 
the SAP document will consider Design analysis, Failure rates, Compatibility/ 
Electromagnetic Interference Control, system reliability and maintainability and other areas as 
described in Section 8 of this document. 
 

4.4.2 Site Safety Plan 
 

Within forty two (42) days from Commencement Date, the Contractor shall submit a Site 
Safety Plan in English. This plan shall include the approach and structure that the detailed plan 
will take and, in particular, will address the following items: 

 
a) The Contractor's Health and Safety Policy Statement. 

 
b) The Contractor's organization and arrangements for health and safety. Particular reference 

shall be made to the Site arrangements and procedures for ensuring compliance with 
health and safety legislation, regulations, codes of practice and, where relevant, National 
Standards and other International standards. 

c) Nomination of Safety Officer reporting to Project Manager who will have an overview of 
all Site safety matters. The responsibilities, qualifications, training and experience of those 
nominated should be specified. The name of the Safety Officer shall be made known to the 
Engineer. 

 
d) A schedule of safety procedures to be used on the Project, including those related to the 

maintenance and safe operation of Contractor's Equipment. 
 

e) The Contractor's procedures for reporting and investigating accidents, dangerous 
occurrences or occupational illness. 

 
f) The Contractor's procedures for identifying and eliminating Site hazards.  Reference shall 

also be made to mitigating measures which include procedures for the identification of the 
need for, and the provision of, personal protective equipment (ΡΡΕ), permits systems, 
safety rules and safety training. 

 
g) The Contractor's emergency plan referred to in Sub-Clause 4.5.1e. 

 
h) Proposals for ensuring a mutual understanding between the Contractor and the Employer’s 

Personnel with regard to the elimination or mitigation of hazards on Site. 
 



Capacity Enhancement of Mass                                                                                Trackwork, E&M Systems and 
Transit Systems in Metro Manila,                 Integration with Existing Systems 
LRT Line 2 - East (Masinag) Extension Project  
________________________________________________________________________________________________________________ 
  

Section VI-2-1 Technical Requirements 
General Specifications    Page – GS-17        December 2015 

i) Methods of integrating Contractor and the Employer’s safe working practices and 
procedures and, where relevant, those of Designated Contractors, other Contractors and 
Utility Companies. 

 
j) An outline program for safety tours and detailed safety inspections. 

 
k) The Contractor's disciplinary procedures with respect to safety related matters. 

 
l) The Contractor's procedures for assessing the suitability of subcontractors with respect to 

health and safety. 
 

m) The Contractor's procedures for ensuring that his personnel are medically fit for the tasks 
they are carrying out. The procedures shall take into account working hours and 
environment. 

 
n) The Contractors safety organizational chart. 
 
o) Within forty two (42) days from Commencement Date, the Contractor shall provide the 

Engineer with the finalized Site safety plan for his approval, taking account of any 
directions or requirements from the Employer on the Site Safety Plan submitted. Where 
specific requirements cannot be complied with, the reasons should be stated and any 
alternative arrangements specified. The finalized plan shall also detail the measures that 
will be implemented to eliminate or mitigate against the hazards pointed out and specified 
by the Engineer during the review of the plan submitted. 

 
p) The Contractor shall carry out monthly reviews of the measures contained within the Site 

Safety Plan to demonstrate that the required levels of Safety are being achieved and 
maintained. 

 
q) The Contractor shall submit a full report to the Employer and the Engineer at monthly 

intervals, of each such review. 
 
r) The Engineer will review the Site Safety Plan from time to time and will advise the 

Contractor of any matter with which the Engineer is not satisfied, and the Contractor shall 
take such steps as are necessary to satisfy the Engineer. 

 
s) The Engineer will carry out such safety studies or audits as considered necessary. The 

Contractor shall make available, specialist personnel as the Engineer may consider 
necessary for the performance of such safety studies or audits 

 
4.5 Site Safety Requirements 
 
4.5.1 Site Organization and Arrangements for Safety 
 

a) Safety Supervisors 
 

Prior to commencing of the actual Works, the Contractor shall appoint Site Safety 
Supervisors (who should be separate from line construction management) for each 
working shift as may be necessary to provide adequate supervision, and shall supply to the 
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Engineer the names and details of qualifications, experience and training of the persons so 
appointed.  Before starting work, and at such other times as may be required by the 
Engineer, the Contractor's Safety Officer and Safety Supervisors shall meet the Engineer’s 
safety representative to discuss and agree the safety measures to be implemented on Site. 
At all times when work is being carried out on the Site, the Contractor's Safety Officer or a 
nominated deputy shall be available on the Site to take immediate action on all safety 
matters. 

 
b) Site Safety Committee 

 
The Contractor's Safety Officer or his designated representative shall attend meetings of a 
Site Safety Committee chaired by the Employer or Engineer, which shall meet at no less 
than monthly intervals. The Site Safety Committee will also include representatives of 
major subcontractors, Designated Contractors, Utility Companies, other authorities (Fire 
Department, Police, etc.) and other specialists as the Employer may decide. 
 
The Contractor shall act without delay upon decisions or recommendations as made from 
time to time by the Site Safety Committee with regard to general or particular matters of 
health and safety. Arrangements will be made by the Employer or Engineer for the local 
Fire Department to visit the Site periodically and the Contractor shall make available to 
the Fire Department and the Engineer/Employer, and any other authority that may so 
require it, any information that they may reasonably require. 
 

c) Site Inspections 
 

The Contractor's Safety Officer shall carry out detailed inspections of the Site at a 
frequency agreed with the Engineer. The Contractor shall also be required to carry out 
safety tours and other inspections with the Engineer or his representative at a frequency 
required by the Engineer. 
 
The Contractor shall be responsible for ensuring that all health and safety related 
inspections are properly recorded and described in an approved inspection book, and that 
this book is signed by the inspecting person immediately on completion of the inspection. 
 
Reports of statutory examinations and inspections shall be entered in the prescribed 
inspection books, copies of all certificates should be available for inspection by the 
Engineer.  Statutory notices shall be displayed as required. 
 
The Contractor’s Site staff shall possess appropriate documentation including where 
applicable their photo identity cards, entry permits, visitors pass, Track Safety Certificates 
and medical certificates. The Engineer will carry out periodic inspections of the 
documentation 

 
d) Notification of Accidents 

 
In the event of any recordable accident or dangerous occurrence arising at the Site during 
the execution of the Works, the Contractor shall comply with the legal requirements for 
reporting of injuries, diseases and dangerous occurrences. 
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In addition to any statutory reporting, the Contractor shall report to the Employer and the 
Engineer, within 48 hours, any accident or dangerous occurrence involving his personnel 
or other parties, that occurs on the Site. 

 
 

e) Emergency Procedures 
 

The Contractor shall submit for approval by the Engineer and include in the Site Safety 
Plan detailed proposals for any reasonably foreseeable emergency, stating the procedures 
to be adopted for each emergency. The Contractor's emergency plan shall detail the duties 
and responsibilities of personnel on Site and in particular shall identify a senior Site 
official with responsibility for liaising with the emergency services. The emergency plan 
shall also include the names and telephone numbers of the Contractor's staff who would be 
available to organize or assist with emergency action in the event of an incident occurring 
on the Site outside the Contractor's normal working hours. Approved copies of an 
emergency plan and procedures shall be produced by the Contractor and distributed and 
displayed at each place of work together with any other documents, posters or notices 
which the Employer may direct or are required by law. 
 
Before starting work on the Site, the Contractor shall ensure that all of his personnel are: 
 
• Informed of the location of the nearest external telephone and the procedure for 

calling the Fire Department and other emergency services; an 
• Informed of and understand fully the evacuation procedures from the Work sites. 

 
4.5.2 Personal Protection 
 

a) Personal Protective Equipment (PPE) 
 

The Contractor shall undertake a survey and needs analysis of PPE requirements for the 
Works and for the conditions on Site and shall provide all appropriate PPE for his 
personnel. 
 
The Contractor shall agree with the Engineer the designation of “hard hat” areas on the 
Site and the Contractor shall provide approved safety helmets for his personnel. 
 
The Contractor shall provide and enforce the wearing of approved safety helmets and 
footwear and where necessary, eye goggles, ear protectors, safety harnesses and other 
personal protective equipment. The Contractor shall ensure that all persons on Site wear 
PPE at all times in areas where PPE is required. 
 
Wherever work is carried out on or near to the LRT facilities, particularly at the viaduct, 
or adjacent to a public way, the Contractor shall ensure that personnel shall, at all times, 
wear high visibility fluorescent garments. 

 
b) Permit to Work 

 
Wherever there are potentially hazardous conditions, the Contractor shall implement a 
"Permit to Work" system to reduce the hazards. 
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The Contractor shall secure necessary Work Permit where statutory requirements exist. 
 
 

4.5.3 Safety of Equipment and Plant 
 

a) Contractor's Equipment, Tools, and Vehicles 
 

The Contractor shall ensure that his own and his subcontractor's constructional tools, plant 
and vehicles required for the execution of the Works are maintained in a safe condition 
and are used only by trained operators. 
 
Equipment shall be examined and checked by the Contractor prior to it being delivered to 
Site or placed into service to ensure that it is operating in a safe mode. 
 
The Contractor shall ensure that all equipment is maintained in a thoroughly serviceable 
condition and, where appropriate, the equipment shall be included in a preventive 
maintenance program or subjected to pre-use inspections. Maintenance records and 
programs shall be made available to the Engineer when required.  Any item of plant or 
equipment considered by the Engineer to be unserviceable or unsafe, shall not be used and 
shall be removed from the Site without delay. 
 
Where appropriate, the Contractor shall provide the Engineer with the most recent 
statutory inspection certificates in respect of all plant and equipment subject to statutory 
inspections, together with recent maintenance records for all items of equipment and tools 
which are being used in connection with the Works. 
 
Equipment driven by any form of combustion engine shall not be used below ground in 
confined areas or within the Employer’s premises, unless otherwise approved by the 
Engineer. All mechanical equipment required within the Employer’s premises or below 
ground, or other confined area, unless otherwise agreed by the Employer, shall be powered 
by electricity or compressed air from an electrical compressor. Where Contractor's 
Equipment driven by combustion engine is permitted and used, then it shall be located 
where fumes will be effectively vented to atmosphere and will not cause a nuisance or be a 
hazard to health. 
 
The Contractor shall ensure that any noise-emitting equipment, which is required to be 
operated continuously or at night, shall be housed in a suitable acoustic enclosure. The 
requirements of Sub-Clause 9.19 shall apply with respect to noise disturbance. 

 
b) Contractor's Lifts and Hoists and Other Lifting Equipment 

 
All hoisting facilities shall satisfy the relevant legislative requirements. 
 
The Contractor shall operate all cranes strictly in accordance with national standards for 
the safe use of cranes. All cranes, hoists and the like shall be fitted with overload warning 
devices. 
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To enable the Engineer to approve the use of the crane, the Contractor shall provide the 
following information at least twelve (12) days before it is intended to bring a crane to the 
Site: 
 
 
• Information concerning lifting capacity at various radii. 

 
• Wheel, track and outrigger loads under traveling and lifting conditions. 
 
• Details of crane positioning and load delivery route required for any lifting operation. 

 
• Current insurance and test certificates for the crane, including chains, slings and other 

associated equipment. 
 

• The dimensions and weights of the items to be lifted. 
 

• The positioning of crane outriggers and the tail swing of any counterweights. 
 

• The proximity of the crane and the working envelope, relative to the nearest 
operational running line or siding, if any. 

 
• The orientation of the crane jib relative to any structure, running line or siding and a 

risk assessment of the crane jib collapsing or the crane overturning. 
 

• The proximity of site services and public or the Employer’s utilities, including buried 
pipelines, drains, cable ducts, or overhead power lines shall be established. Sub-
surface voids, manholes, chambers or other buried structures shall also be identified. 

 
Competent operators and banks men shall be clearly identified and shall be in possession of 
current certificates of training and Personal Protective Equipment (PPE).  The operators of 
shaft hoisting gear shall be in telephone communication with the top and bottom landings. 
The safe working load shall be clearly and indelibly marked on all lifting equipment. 
 
The Contractor shall prepare and maintain an up-to-date register containing test certificates of 
all lifting and hoisting equipment used on the Works. The register shall be available on Site 
from the commencement of construction for inspection by the Engineer and other relevant 
authorities. 
 
The operation of cranes, including crane arcs, shall be confined within the Work site 
boundaries unless otherwise approved by the Local Authority and the Police and agreed with 
the Engineer. 
 
c) Contractor's Access Equipment 

 
Work shall not be carried out from a ladder, if the type of work cannot be carried out 
safely.  Ladders shall only be used for the purpose for which they are designed. 
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The Contractor shall ensure that all scaffolds erected on the Site shall be erected in 
accordance with the relevant national regulations. The Contractor shall arrange for full 
information and details concerning the permitted use and loadings of scaffolds to be 
clearly displayed on the scaffolds. The Contractor shall not permit any person other than a 
qualified operative to alter, erect, dismantle or otherwise interfere with any scaffold on the 
Site. Any scaffold being altered or dismantled or otherwise not suitable for use shall have 
a notice erected warning that it must not be used. 
The Contractor shall ensure that only experienced persons are permitted to carry out work 
on staging erected in roof areas and that all necessary safety harnesses and anchorage 
points are provided and used. 

 
No scaffold, ladder, trestle, or staging shall be used unless: 
 
• It has been inspected during the preceding seven (7) days. 

 
• It has been inspected after rough or cold weather, which may have affected stability 

and safety. 
 

• The details of each inspection have been recorded. Records are not required for 
scaffolds under 2 meters in height or for ladder or trestle scaffolds. All inspections 
shall be made by a competent person. 

 
d) Temporary Lighting and Power Supplies 

 
If so required under the Contract, the Contractor shall provide and maintain adequate 
lighting and power supplies for all parts of the Works. 
 
All electrical installations shall comply with the current Regulations for Electrical 
Installations. 
 
The Contractor shall give to the Engineer a copy of all certificates prepared upon 
completion of electrical installations and prepared for the periodic checks as required in 
accordance with the current Regulations. Periodic check certificates shall also be supplied 
whenever substantial alteration is made to an installation. The Contractors shall appoint a 
certified person to be solely responsible for ensuring the safety of all temporary electric 
equipment on the Site. 
 
All temporary electrical, installations which are associated with work on the Employer’s 
property shall be subject conformance with the relevant local standards and to inspection 
by the Engineer. 

 
4.5.4 Site Hazards 
 

a) Cleanliness of the Site 
 

The Site shall be maintained in a clean, tidy and safe condition. The Contractor shall 
ensure that flammable materials, e.g. paper, cardboard, oily rags, etc., do not accumulate. 
Spillage of hazardous liquids shall be mopped up immediately or absorbed in sand or other 
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suitable material, which shall be disposed of by the Contractor in a manner appropriate to 
the spillage. 
 
The Contractor shall ensure that all excavations are adequately protected and guarded to 
ensure personnel are protected from falling, slipping and tripping hazards. 
 
The Contractor shall immediately remove and dispose of any kind of refuse, inappropriate, 
discarded or useless materials or sludge that have been disposed by same either voluntarily 
or involuntarily to any of the aforementioned areas.  Household waste shall immediately 
be disposed to covered litter boxes or plastic bags to be collected by the Local Authorities. 
Burning of useless materials is strictly prohibited. 
 
All access shall be kept clean of obstructions at all times. 
 
Gas hoses for welding equipment shall be kept clear of footways. Electric cables shall be 
routed to avoid tripping hazards and the possibility of damage by vehicles.  Where cables 
or hoses need to cross routes, they shall be suitably boarded over. 
 
Pipe lengths or timber shall not be left lying about, especially pieces of wood with 
projecting nails or metal with sharp or jagged edges. 

 
b) Control Against Insects and Rodents 
 

The Contractor shall ensure that the conditions will not be favorable for the development 
of insects and rodents in the worksite area. The aforementioned is valid for any areas or 
installations occupied by the Contractor outside the worksite boundaries, throughout their 
occupation. 
 
Whenever, the presence of insects or rodents is observed, the Contractor shall carry out 
disinfection/rodent eradication according to the Engineer’s directions. 

 
c) Work in Confined Spaces 

 
The Contractor shall ensure that all work or entry into confined spaces is carried out in 
accordance with national legislation, which lays down specific requirements when work is 
carried out inside any chamber, tank, pit, pipe, flue or similar confined space. 
If dangerous fumes are liable to be present or the proportion of oxygen in the air is liable 
to be substantially reduced, the confined space shall have a manhole or other adequate 
means of egress. The manhole shall be of adequate size for a person using breathing 
apparatus. 
 
No persons shall enter a confined space in these circumstances unless: 
 
• That they have been trained in the safety aspects of working in confined spaces and 

that they are in possession of a competency certificate for such work; 
 

• They are wearing suitable breathing apparatus and PPE; 
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• They have been authorized to do so by a responsible person and they have a Confined 
Space Permit to Work; 

 
• Where practicable they are wearing a belt with a safety line and are carrying suitable 

air quality detectors; 
 

• Appropriate methods of illumination are available; and 
• Means of immediate rescue is available. 

 
Each person when entering the confined space must be warned when the safe period will 
expire. 

 
The confined space shall not be certified as safe unless: 
 
• Effective steps have been taken to prevent the entry of dangerous fumes; 

 
• The space contains no sludge deposit or other material liable to give off  dangerous 

fumes; 
 

• The space has been adequately ventilated, has a supply of air adequate for breathing 
and has been tested for dangerous fumes; 

 
• There is no risk of excessive amounts of water being present, or of sudden flooding 

occurring; 
 

• Where a confined space is certified as safe, the wearing of breathing apparatus is 
optional; however a Permit to Work shall still be required; and 

 
• Sufficient resuscitation apparatus, lighting, breathing oxygen, belts, ropes, and 

approved breathing apparatus shall be provided adjacent to the confined space, and 
this equipment shall be maintained and examined every month by a competent person 
and the results entered into a register provided for that purpose. The register shall be 
available for inspection by the Engineer at all times. 

 
d) Protection Against Fire 

 
The Contractor shall take strict precautions to protect the Works, the Employer’s property 
and all personnel on the Site from damage or injury due to fire. 
 
The Contractor shall not burn any waste or other material on Site. 
 
The Contractor shall follow safe procedures for removing tanks and pipes, which may 
have contained flammable liquids. In particular, the Contractor shall take adequate 
precautions to prevent fire or explosion caused by gas or vapour. 
 
The Contractor shall keep all exits, signs and means of access clear of obstructions, 
particularly access to firefighting equipment and emergency stairs and doors. 
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Underground, the Contractor shall heat water using electric immersion heaters only and 
space heating shall be by electric convectors.  All appliances shall be securely fixed. 
 
The Contractor shall comply with International and National fire safety standards with 
respect to all materials, which are to be incorporated in subsurface parts of the Permanent 
Works. 
 
The Contractor shall comply with International and National fire safety standards with 
respect to all Temporary Works in areas of interface with the existing LRT system. 

 
4.5.5 Health Hazards 
 

a) Hazardous Materials 
 

The Contractor shall impose necessary controls and procedures for the safe handling of 
hazardous substances. 
 
Specific requirements related to the control of exposure to asbestos and lead are outlined 
in Sub-Clauses 4.5.5b and 4.5.5c, respectively 

b) Asbestos 
 

The Contractor shall not deliver any asbestos materials to the Site. 
 
The Contractor shall submit to the Engineer for his approval details of any friction 
materials containing asbestos, which are proposed to form part of the Works.  Such 
materials or the equipment containing such materials shall be clearly labelled in 
accordance with the relevant regulations. The Contractor shall comply with International 
and National regulations for the control of asbestos. The Contractor shall immediately 
cease work, cordon off the area and inform the Employer and the Engineer if any asbestos 
is discovered during the course of the Works. Qualified personnel shall carry out asbestos 
surveys. 
 
Where any work will result in exposure to asbestos, the Contractor shall submit for 
approval by the Engineer his proposals for carrying out the remedial measures that may be 
required to comply with Sub-Clause 4.5.5. 
 
The Contractor shall not commence any work on the LRT Line which necessitates contact 
with asbestos, until the area or installation has been visited by the Employer’s Specialist 
for Asbestos Control and removal measures as instructed by the Engineer have been 
completed. 

 
c) Lead 

 
The Contractor shall ensure that any work involving the use of lead in any form will be 
planned and carried out in accordance with International and National regulations for the 
control of lead at work. The regulations apply to any work including any type of handling, 
moving, storing, processing or otherwise, that exposes any person to lead, including any 
work from which lead arises: 
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• In the form of lead dust, fume or vapour in such a way that it could be inhaled; 
• In any form which is liable to be ingested such as powder, dust, paint, or paste; and 
• In the form of lead compounds such as concentrated lead alkyl which could be 

absorbed through the skin. 
 
 
 

d) Ionizing Radiation 
 

The Contractor shall implement measures to control exposure and dosage due to all 
sources of ionizing radiation, if any, which may be subject to statutory controls. 

 
e) Noise 

 
The Contractor shall impose controls and conduct any assessments as required by statutory 
noise regulations. Copies of noise assessments shall be made available for inspection by 
the Engineer’s Personnel. Further requirements with respect to disturbance from noise are 
set out in Sub-Clause 9.19. 
 

f) Contaminated Water 
 
The Contractor shall ensure that all personnel working in contact with drainage water are 
suitably safeguarded. 
In particular the Contractor shall ensure that his personnel: 

 
• Are aware of the provisions related to men working in contact with sewage, etc. The 

Contractor at a point shall display this notice or a card or a suitable alternative as 
agreed by the Engineer, which is conspicuous to all personnel working in such 
conditions. 
 

• Are provided with and wear all necessary protective clothing and equipment.  In 
addition to overalls and gloves this shall include a facemask (respirator) and goggles 
where splashing may occur. 

 
• Are advised of the nearest washing area and are provided with waterless hand cleanser 

and towels where clean running water is not available in the working area. 
 

• Only consume food in a designated rest room or clean area. 
 

• Cover all cuts, scratches or abrasions with waterproof plasters. 
 

• Enforce a No Smoking Policy. 
 

The Contractor shall take special precautions to protect all his personnel and others 
attending the Site from Leptospirosis (Weils’Disease). Recommended precautions are the 
wearing of protective clothing and the elimination of rat infestation. 
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4.5.6 Fire Protection 
 

a) Minimizing Fire Hazards 
 

 Fire hazards include but are not limited to the following: 
 

• Electrical switchgear; 
• Electric and electronic equipment installed or being installed; 
• Electrical cables and circuits; 
• Electric traction supplies and contact wire systems; 
• Rail-Road vehicles and other self-propelled rolling stock; 
• Oil/fuel spillages; and 
• General combustible materials (wood, paper, etc.). 

 
The Contractor shall minimize the potential fire risks during installation. Consideration 
shall be given to the Site supervisory controls necessary to ensure a low risk of fire. The 
Contractor shall also: 
 
• Establish adequate means of “first aid” firefighting and provide suitable extinguishers, 

hoses and other appliances at selected locations. 
 

• Establish arrangements for calling the local Fire Department by telephone and other 
means such as radio. 

 
• Pay particular attention to the design of all electrical and mechanical systems and 

avoid overloading the electrical supply system and maintain equipment in good 
working order. 

 
• Ensure that all personnel are fully trained in the use of fire-fighting equipment and 

rescue procedures. 
 

• Adopt a 'Permit-to-Work' system for special operations, particularly those that carry a 
relatively high fire risk. 

 
• Promote general tidiness and cleanliness and ensure the removal of all flammable 

materials from tunnels or sub-surface workings when not required. 
 

• Identify all possible sources and categories of fire and the appropriate means of 
firefighting. 

 
• The Contractor shall strictly enforce a ban on smoking. 

 
b) Control of Dangerous Work 

 
The Contractor shall not carry out any flame cutting, welding, grinding, spark producing 
or similar hot work operation involving risk of fire without approval from the Engineer 
and the following shall apply: 
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• If hot working is likely to be undertaken the Contractor shall advise the Engineer of 

the need for such hot work and agree with the Engineer all precautions to be 
implemented throughout the duration of the hot work. 
 

• The Contractor shall not carry out hot work underground when it could reasonably be 
done on the surface. 

 
• The use of thermic lance or any paraffin/gas blowpipe shall not be permitted. 
• The Contractor shall limit as far as is reasonably practicable the emission of smoke or 

any noxious or pungent fumes and he shall protect all persons there from. 
 

• The Contractor shall provide a competent and trained fire watchman for the whole 
duration of any hot working. The fire watchman shall be trained in the use of various 
types of extinguishers and other firefighting equipment and he shall ensure that an 
adequate supply of appropriate firefighting materials and equipment is readily 
available whilst burning or welding works are underway. The fire watchman shall not 
be engaged on other duties and shall remain on fire duty for at least one hour after the 
completion of welding or burning work to ensure there is no possibility of the 
outbreak of fire. 

 
Only qualified welders or fitters tested in accordance with this Specification shall be 
permitted to burn or weld. They shall not be permitted to work alone but shall be 
accompanied by a competent fire watchman. 

 
 Petrol-driven plant shall not be used in any underground workings. 

 
4.6 LRTA Line 2 Rules and Regulations (Procedures) 

 
The Contractor shall comply with LRTA’s Rules and Regulations when working on or near 
the Operational LRT system. 
 

4.7 Safety Requirements On or Adjacent To The LRT Line 2 
 
4.7.1 LRTA’s Rule Book 
 

a) When working on or adjacent to the LRT Line 2 the Contractor, unless otherwise agreed 
with the Engineer, shall work in accordance with the rules and regulations specified in 
LRTA’s Rule Book and Procedures and in any subsequent revisions thereof. 
 

b) Each member of the Contractor's Site staff shall know, understand and comply with the 
appropriate sections of the LRTA Rule Book at all times. 

 
c) The Contractor shall comply with the requirements of the Engineering Instructions as may 

be notified by the Engineer from time to time. 
 

d) Within two weeks from Commencement Date, the Contractor will be provided with a copy 
of the LRTA Rule Book and Procedures relevant at that time. 
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4.7.2 Notification of Accidents 
 

In the event of any incident or dangerous occurrence on or about the LRT Line 2 during the 
carrying out of the Works, the Contractor shall comply with statutory requirements for 
notification of accidents.  Α copy of the notification shall be given to the Employer`s 
Personnel, in order that the Employer`s Personnel may comply with statutory requirements as 
appropriate. 
 
The Contractor shall maintain records of the activities of its personnel carrying out the Works.  
In the event of an incident affecting the operation of the LRT Line, the Contractor may be 
required to give evidence to an investigation team if the Contractor's work is involve. 

 
4.7.3 Safety on the LRT Line 2 

 
a) Person in Charge on Site 

 
The Contractor shall appoint a responsible person as the Person in Charge on Site for any 
work carried out on the LRT Line.  The Contractor shall ensure that the Person in Charge 
on Site has been trained and is clearly identifiable.  The Contractor shall provide, for 
approval by the Engineer, the names and details of qualifications, experience and training 
of the persons so appointed. The appointed Person in Charge on site may also act as Safety 
Supervisor per Sub-Clause 4.5.1a, for any particular shift. 

 
b) Work in Traffic Hours on the LRT Line 2 

 
Where the Contractor is required to work in Traffic Hours on the LRT Line 2 but not 
closer than 2 meters from the nearest track, the following safety precautions shall be 
observed: 

 
• The Contractor shall make all arrangements necessary for the safe and efficient 

protection of the trains and the public and shall provide and maintain all temporary 
structures, shields, fences, close boarded decks and protective screens to such sizes 
and of such types as may be approved by the Employer. The Contractor shall erect 
such protective arrangements during Engineering Hours occupation(s) of the Track. 
 

• The Contractor shall ensure that his personnel and equipment do not encroach on or 
cross the Track. 

 
• When work is being carried out at places where the Track is electrified, the Contractor 

shall issue to all personnel engaged on the work any instructions supplied by the 
Engineer/Employer regarding the danger to persons working in proximity to the 
overhead supply lines, cables, wires and electrical equipment and shall see that such 
personnel are made fully conversant with such instructions and that they are strictly 
obeyed. The Contractor shall display warning posters of the potential hazards in 
prominent positions on the Site. 

 
c) Work on the Track 
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All work, and the movement of men and materials, which is to be executed in any of the 
circumstances detailed below shall only be carried out during Engineering Hours and in 
full compliance with the rules set out in the Rule Book: 

 
• Any work within 2 meters horizontally and 4.2 meters vertically from the nearest 

running rail, with the exception of work on platforms. 
 

• Any work involving the lifting or placing of objects in such a position and in such a 
manner that either the objects or the lifting equipment might be a danger to the LRT at 
any stage during the operation. 

 
• Any work requiring access to be gained along or adjacent to the Track or restricted 

clearance areas. 
• Any other work which, in the opinion of the Employer, could endanger the LRT or its 

staff. 
 
d) Work within Rectifier Substations, Equipment Rooms and Signal Equipment Rooms 
 

• The Contractor shall not work within any Rectifier Substation without an authorized 
Engineer’s representative being in attendance. The Contractor shall protect all 
electrical equipment within the Substation to the approval of the Employer prior to 
carrying out any alteration works within this area. 
 

• The Contractor shall not work within any Equipment Room or Signal Equipment 
Room without an authorized Engineer`s  representative being in attendance. 

 
• The Contractor shall be solely responsible for maintaining safe working conditions 

within Rectifier Substations, Equipment Rooms or Signal Equipment Rooms. 
 

• The Contractor shall not use Rectifier Substations or Equipment Rooms or Signal 
Equipment Rooms as stores or workrooms. 

 
e) Track Occupation during Engineering Hours 

 
• Occupation of the Track during Engineering Hours will be arranged by the Engineer 

and normally be granted after the traction current has been switched off.  All staff, 
equipment and materials shall be cleared off the Track not less than 20 minutes, or 
such other period as the Engineer/Employer may decide, before the traction current is 
switched on again. 
 

• The Contractor shall not commence work without the Engineer’s/Employer’s Safety 
Officer/s being in attendance that enforce the Employer’s “Site Safe Procedure”. 

 
• The duration of the period of occupation may be interrupted by the passage of an 

Engineering Vehicle and all work shall be suspended as and when directed by the 
Engineer/Employer during the passage of the vehicle.  Under no circumstances will 
cranes or mechanized plant be allowed to work after the approach of a vehicle has 
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been signalled or warning given of the approach of a vehicle, until such vehicle has 
been passed clear of the Site. 

 
• When work has ceased at the end of each shift all exposed uncompleted work shall be 

protected with a hoarding. 
 

• Panels of hoardings on platforms or adjacent to the Track which are removed during 
Engineering Hours shall be securely replaced to the Engineer’s/Employer’s 
satisfaction not less than thirty minutes, or such other period as the 
Engineer/Employer may decide, before the start of Traffic Hours. 

 
f) Engineer’s/Employer’s Safety Officer/s 

 
The Contractor shall, before commencing any work on or adjacent to the Track, give 
adequate notice to the Engineer/Employer of his intention to work and arrange with the 
Employer for the attendance for the duration of the work of the Engineer’s/Employer’s 
Safety Officer/s. 

 
4.7.4 Safety Training Requirements 

 
a) Training Requirements 

 
 No member of the Contractor's personnel shall work on the LRT system and in particular 

on or adjacent to the Track without first having attended and passed the relevant safety 
training courses including those outlined in b), and c) below. 

 
 All personnel attending the safety training courses shall first undergo a medical appraisal, 

which shall satisfy the standards for such appraisals.  All persons shall be declared 
medically fit as a pre-requirement to attending the training courses and working on the 
LRT Line. 

 
 The training courses shall be provided free of charge by the Engineer/Employer. All other 

expenditure incurred by the Contractor as a result of his personnel attending the courses or 
medical appraisal shall be borne by the Contractor. 

 
b) Fire Fighting and Evacuation 

 
The Contractor shall ensure that all personnel on Site are properly trained in the fire 
precautions to be observed in the course of the work, the use of firefighting equipment 
maintained on Site, the actions to be taken in case of fire and the fire evacuation 
procedures from sub-surface sections of the LRT Line and within station premises. 
 

c) Training of Contractor's personnel for the System and the Track 
 

All Contractor's personnel who will be or may be carrying out work or who may require 
access on or adjacent to the LRT Line 2 or the Track, shall attend a course arranged by the 
Engineer/Employer before commencing any such work or obtaining any access. On 
successful completion of the course, the trained Contractor's personnel will be issued with 
certificates by the Employer, and these shall be carried at all times by the Contractor's 
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personnel. Contractor's personnel attending the course shall wear suitable clothing 
including boots or shoes for walking along the Track and shall have in their possession a 
High Visibility Vest. 
 

4.7.5 Use of Radios 
 

The Contractor shall ensure that the use of personal radio sets or other similar electrical 
equipment (including personal stereo sets with headphones but excluding hearing aids) is 
forbidden in all areas of the LRT Line 2. 
The Contractor shall seek approval for the use of radio transceivers on the Employer’s 
premises. A written request shall be submitted to the Engineer at least fourteen (14) days 
before the proposed use of the radio equipment and the request shall include information on 
output power and allocated frequency. 

 
4.7.6 Personal Protective Equipment (PPE) 
 

The Contractor shall ensure that high visibility clothing conforming to the requirements, is 
worn by all persons at all times when on or near the Track. 
 
The minimum standard to satisfy the above requirement is the "High Visibility Vest" which 
may be purchased from an approved supplier. 

 
 

4.7.7 Hot Working 
 

The Contractor shall ensure that Hot Working is carried out in accordance with the following 
requirements in addition to those specified in Sub-Clause 4.5.6. 
 
Permits for hot working shall be applied for by the Contractor from the Engineer not less than 
48 hours prior to the proposed commencement date of the operation. 
 
The Contractor shall not undertake any hot work anywhere within the confines of the 
operating LRT Line during Traffic Hours, without the approval of the Engineer. 
 
Where hot working is to be carried out in any part of the Works which is connected to the LRT 
Line, the Engineer/Employer may also supply a fire watchman in addition to the Contractor's 
responsibilities as set out in Sub-Clause 4.5.6. If the attendance of the Engineer’s/Employer's 
fire watchman is considered necessary, work shall not commence until he is in attendance. 

 
4.7.8 Safety of Equipment and Plant 
 

a) LRT Line 2 Equipment 
 

All work shall be carried out in such a manner so as to ensure the safety of the LRT Line, 
to prevent damage to LRTA’s equipment and to require the absolute minimum of 
alteration to such equipment. 

 
b) Screening of Lights 
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All lights or lasers provided by the Contractor shall be so placed as not to cause any 
confusion with or so as not to interfere with any signal lights on the LRT Line.  If directed 
by the Engineer, the Contractor shall forthwith remove such lights and lasers and replace 
them in a position approved by the Engineer. Such approval shall not preclude the 
Engineer from giving further directions as to such replaced lights or lasers. 

 
4.7.9 Fire Protection Requirements 
 

The Contractor shall ensure that, on the Employer's operating premises, he maintains the 
integrity of compart mentation of rooms and areas throughout the duration of the Works. The 
Contractor shall agree with the Engineer/Employer the means of ensuring such integrity of 
compart mentation and maintenance of the fire protection systems installed on the Employer's 
premises. The Contractor shall not obstruct access to firefighting equipment, nor isolate fixed 
fire protection or detection equipment unless approved by the Engineer. 

 
a) Materials Standards 

 
All materials used on underground work shall be in compliance with fire safety standards, 
unless otherwise approved. 

 
b) Fire Performance of Temporary Hoardings in Enclosed Areas 
 
 The fire performance criteria and approved painting systems for temporary hoardings in 

enclosed areas shall be to the approval of the Engineer. 
 

c) Storage and Use of Gas Cylinders, Flammable and Volatile Materials 
 

• The Contractor shall not take or store anywhere on the LRT Line any cylinders of 
industrial or flammable gases, including Oxygen, and containers or flammable and 
volatile materials without the prior written permission of the Engineer/Employer. 
 

• The Contractor shall make arrangements for any storage of flammable and volatile 
material, including Oxygen, to be strictly controlled during the period of the Works. 

 
• Gas cylinders and flammable and volatile materials shall be stored only at ground 

level and in locations approved by the Engineer. The storage areas shall be in a 
position that will not cause an obstruction to passageways, and staff accommodation 
and not be near any source of ignition. Gas cylinders shall be stored in locked cages 
and be vertical and properly supported. Hoses and cylinder keys shall be removed 
from cylinders and kept away from the cylinders. Flammable and volatile materials 
shall be stored in locations separate from gas cylinders and in sealed metal containers 
with a maximum storage of all materials in one place of 0.025 cum. 

 
d) No Smoking Policy 

 
 The Contractor shall throughout the progress of the Works, strictly enforce the Employer's 

ban on smoking, which exists in all areas of the LRT System. 
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4.7.10 Hazardous Materials 
 

In addition to the requirements of Sub-Clauses 4.5.5 and 4.5.6, the Contractor shall comply 
with the Employer's Engineering Instructions with respect to the use, storage, licensing and 
inspection of storage facilities for hazardous materials. All hazardous materials should be 
accompanied with a Material Safety Data Sheet (MSDS). 
 

4.7.11 Delivery and Handling of Materials, Plant and Equipment 
 

a) The delivery of materials, plant or equipment by the Contractor through public areas of the 
LRT Line shall be undertaken only during Engineering Hours. 

b) The Contractor shall not place any material, plant or equipment within 2 meters from the 
nearest running rail unless approved by the Engineer/Employer. 

 
c) The Contractor shall submit to the Engineer, for approval, proposals for any lifting of 

heavy items, storing or transporting of materials, plant or equipment on or along LRT 
premises. The Contractor's proposals shall include information on floor loads. The 
Contractor shall provide at least two weeks’ notice of his intention to carry out such work. 
 

5.0 Design Safety 
 
5.1 General 
 

a) The safety of passengers and staff is of paramount concern, therefore considerable 
attention has been paid in setting out the parameters for design to matters that can have an 
effect on safety and availability. This includes not only the performance of the trains and 
equipment and systems, but also such matters as maintenance of tolerable environmental 
conditions and standby operation under emergency conditions. 

 
b) Hence, the Contractor shall bear in mind the safety requirements and ensure that the 

design and performance of his plant and equipment are compatible with the overall high 
safety standards of the Manila LRT Line 2. 

 
c) For guidance, but without limiting the Contractor's responsibilities as to safety 

requirements, the principal aspects of the philosophy of design for the Manila LRT Line 2 
are given below: 

 
• Train movements shall be possible at all times, except for a complete and 

simultaneous failure of power supply at all feeding points. 
 

• The system shall be designed to prevent flooding during conditions of heavy rainfall 
or water supply system damage. 

 
• Hand-operated fire-fighting equipment shall be provided in electrical equipment 

rooms etc.   
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• The design of buildings and the physical arrangement of equipment shall be such as to 
limit misuse of equipment by public and staff and to frustrate attempts of sabotage and 
vandalism. 

 
d) The Contractor shall pay due attention to the need to safeguard the staff who will be 

required to operate and maintain the LRT Line 2. For guidance, but without limiting the 
Contractor's responsibilities as to safety requirements, the principle aspects to be 
considered and incorporated into the Works should include: 
• The provision of metallic guards to all moving parts such as gears, belt drives, chain 

drives, interlocking mechanisms and similar items. 
 

• Notices for exits, hazards and high voltages. 
 

• Provision for lubricating, greasing, adjusting and other maintenance facilities that can 
be reached without hazard. 

 
• Identification of all equipment, pipes, cables, ducts and similar installation. 

 
e) The Contractor shall submit the System Assurance Plan, as described in item eight (8) of 

this General Specification. The System Assurance Plan shall include sections to include 
System Engineering and Design analysis, along with other areas as described in Section 9 
of this document. 

 
  5.2  Materials 
 

a) All apparatus, connections and cabling shall be designed and arranged to minimize the risk 
of fire and any damage, which might be caused in the event of fire. Wherever practicable, 
materials shall be used which do not support combustion and which do not give off smoke, 
corrosive or toxic fumes, when heated in accordance with the requirements of DIN 4102 
(class A1, A2). 

 
b) Where it is not possible to meet this requirement, materials shall be selected which provide 

the minimum practicable hazard, and care shall be taken to minimize the risk of the effects 
of any fire extending beyond the place of its initiation. 

 
 5.3 Fire Resistance Periods 
 

a) Structures shall be designed so that the different areas are separated by a minimum Fire 
Resistance Period (FRP) in accordance with NFPA 130.  Electrical and Mechanical 
systems that pass through these structures shall include means to maintain the FRP of the 
structure. 

 
b) The local codes mentioned in the said standard shall be considered as well as the relevant 

directives of the Fire Department. 
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6.0 Technical Requirements Common to All Equipment 
 
6.1        Standards 
 

a) Where no particular National or International Standard is specifically stated in the 
documents, the Works shall comply with the relevant standard, code, or recommendation 
of the following organizations: 
 
• The International Organization for Standardization (ISO); 
• The International Electro technical Commission (IEC); 
• International Telecommunication Union (ITU); 
• The European Committee for Standardization (CEN); 
• The European Committee for Electro technical Standardization (CENELEC); 
• International Union of Railways (UIC); 
• British Standards Institution (BSI); 
• National Fire Protection Association, USA (NFPA); 
• Japanese Industrial Standards (JIS); and 
• European Telecommunications Standards Institute (ETSI). 

 
b) The standards of the above organizations referred to herein represent the minimum 

requirements that shall be met. The Contractor may adopt standards of the countries of 
source, but he shall confirm that such standards are equivalent to or better than those either 
referred to in the documents or listed above. The Contractor shall submit three copies of 
such standards for the Engineer’s review, drawing attention to all differences. In the case 
that the Engineer does not approve such standards, the Contractor shall adopt those 
specified. 

 
c) It shall be understood where reference is made within these documents to certain standard 

specifications, the reference shall be construed to mean the standards, with all subsequent 
amendments, changes or additions as thereafter adopted and published that are in effect at 
the date of invitation to tender. 
 
It shall be the responsibility of the Contractor to ascertain that all relevant local laws, 
rules, standards, codes and regulations are strictly adhered to. 
 

d) Unless otherwise approved by the Engineer, any reference in any standard to a 
recommendation shall be interpreted by the Contractor as a requirement of the Employer.  
Also, unless otherwise approved by the Engineer, whenever any such standard provides 
for alternatives, the most stringent alternative shall apply. 
 

e) The Contractor shall provide one (1) copy of all relevant manufacturing and testing 
standards for items under his scope of supply.  

 
6.2 Units 
 

The International System of Units (SI Units) shall be used for measurement and design criteria 
for equipment, drawings and materials supplied and installed under this contract, unless 
approved otherwise in writing by the Engineer. 
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6.3 Suitability of Purpose 

 
a) The E&M Works shall be so designed, constructed and installed to meet their particular 

use by the Employer. The design shall facilitate inspection, cleaning, lubrication, repairs 
and operation in which continuity of service is a major consideration. 

 
b) All materials used shall be of the best quality and of the class most suitable for operating 

under the conditions specified and shall withstand the variations of environmental 
conditions without distortion, deterioration or undue stresses in any part, and also without 
affecting the strength and suitability of the various parts for the work for which it must 
perform.  No welding, filling or plugging of defective parts will be permitted without the 
approval in writing of the Engineer. 

 
c) The design shall incorporate every necessary feature to ensure the safety of all those 

concerned in operation and maintenance of the Works. 
 

d) As far as possible, the plant and equipment offered by the Contractor shall be the standard 
manufactured model with an appropriate documented history of reliable service and 
performance.  All items of plant and equipment shall be new and shall not have been in 
service at any time prior to delivery, except as required for testing purposes. 

 
e) Corresponding parts liable to renewal shall be interchangeable. When required by the 

Engineer, the Contractor shall demonstrate this feature. 
 
f) All apparatus shall operate without undue vibration and with the least practicable amount 

of noise in accordance with the requirements of the Particular Performance Specifications 
and Parameters. The system shall meet the overall noise limitations of the applicable 
Philippine Code. 

 
g) Containers, boxes, kiosks, cubicles and similar enclosed compartments forming part of 

auxiliary equipment shall be adequately ventilated to restrict condensation and, where 
necessary, suitable integral anti-condensation heaters shall be provided. The use of drain 
holes may only be permitted subject to the approval in writing of the Engineer. 

 
h) All outdoor apparatus shall be so designed as to avoid pockets in which water can collect. 
 
i) The underside of all tanks and cylinders shall be ventilated in an approved manner to 

prevent corrosion. 
 
j) Accessible means shall be provided for the easy lubrication where required of all bearings, 

mechanisms and moving parts. Grease lubricators shall be fitted with standard nipples. 
 
k) All mechanisms shall, when necessary, be constructed of stainless steel, brass or gunmetal 

to prevent sticking due to rust or corrosion. 
 
l) All taper pins used in any mechanism shall be of the split type. 
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m) All electrical connections and contacts shall be of ample cross section and surface for 
carrying continuously the maximum design current without undue heating, and shall be 
secured by bolts or set screws of ample size, and fitted with locking devices of approved 
type and material. 

 
n) Surfaces subject to rubbing or wearing shall be machine finished. Joints employing a 

gasket material shall be so constructed that the packing is maintained under sufficient 
compression in all parts, so that an efficient joint can be made without the use of jointing 
compound. Gasket material shall be of the minimum thickness necessary and of approved 
composition. 

o) All apparatus shall be designed to obviate the risk of accidental short circuit due to 
animals, birds and vermin. Openings in ventilation enclosures shall be so constructed to 
prevent entry of vermin and insects. 

 
p) All apparatus incorporating hinged doors shall be erected so that the doors can be opened 

to at least 90 degrees after adjacent equipment has been installed. 
 
 
6.4 Manufacturer’s Standards 
 

a) Unless specified otherwise, all materials and equipment associated with the installation 
shall be handled and installed strictly in accordance with the manufacturer’s 
recommendations and by workmen who have undergone training by the manufacturer and 
have previous experience with the equipment and materials. 

 
b) The Contractor shall ensure that his staff and subcontractors use special tools 

recommended by the manufacturers for the installation of their materials and equipment. 
 

6.5 Right of Rejection 
 

The Employer and the Engineer shall have the right to reject all material or work that is non-
compliant, and require the replacement and rectification of the Works at the sole expense of 
the Contractor. 

 
6.6 Design for Introduction to Service 

 
All equipment shall be designed in such a manner that it can be installed, tested and 
commissioned under the Contract without adversely affecting the operation or safety of the 
operating railway.  The equipment shall be designed so that, where appropriate, considering 
the operating procedures adopted by the Employer, it can be brought into operational use 
during Engineering Hours and if necessary during a single night.  The Contractor shall base 
his design accordingly. 
 

6.7  EMI/RFI 
 

a) Electro-Magnetic Interference/Radio Frequency Interference (EMI/RFI) shall be held to a 
minimum commensurate with good design practices, and in no case shall signal levels be 
permitted which interfere with, or compromise, the operation of any of the Employer’s 
systems. 
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b) Test data shall be submitted indicating compliance with the latest industry guidelines. 
 
c) The Contractor shall demonstrate by test that electromagnetic interference levels do not 

exceed the current pertinent recommendations of the International Electro technical 
Commission.  In addition, the Contractor shall demonstrate by test that his equipment does 
not interfere with any of the Employer’s existing systems. Should testing prove that the 
Contractor’s equipment interferes with any of the Employer’s systems, as judged by the 
system supplier, the Contractor shall make all appropriate modifications to the equipment 
to bring it into compliance with this requirement. 

d) The Contractor is required to submit for review and approval the ΕMI/RFI study report 
which shall be prepared in accordance with EN 50121-2. 

 
6.8 Earthing and Bonding  

 
The Contractor shall comply with the Engineer’s “Earthing and Bonding” policy. 
 

7.0       Quality Assurance 
 
7.1        General 
 

a) All work and materials required in the Contract shall be executed and controlled by a 
Quality Assurance Scheme in accordance with the requirements of ISO 9000 or equivalent 
and as approved by the Engineer. The Quality Assurance Scheme shall be submitted in 
English language. 

 
b) Nothing in Sub-Clause 7.0 shall relieve the Contractor from his obligations under the 

Contract. 
 
7.2 Quality Plan 
 

a) Within twenty eight (28) days from Commencement Date, the Contractor shall submit a 
detailed Quality Management Plan to the Engineer for his review and comments. The 
Quality Management Plan shall indicate the approach and system structure that the 
detailed plan will take and shall include the following: 
 
• Project details including name, Contract Number. 

 
• A summary of the Project requirements including all proposed quality activities. 

 
• All Quality Assurance System details, including proposed Reporting and Quality 

Control Procedures proposed by the contractor for his use in the execution of the 
Works. 

 
• A list of all the Codes of Practice, Standards and Specifications that the Contractor 

proposes to apply to his work. This shall include those that differ from or complement 
the requirements of the Contract or those specified in the Contract. 
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• The Contractor's proposals for internal, subcontractor and contractor-under-
subcontractor quality assurance audits, including a schedule. 

 
• A statement detailing the records that the Contractor proposes to keep, the time during 

which they will be prepared and the subsequent period and manner in which they will 
be indexed, prepared and stored. 

 
• Inspection and test plans for every activity requiring inspection and testing. The plans 

shall identify the level of inspection and testing required and stipulate who is 
responsible for releasing an activity from a "Hold Point". 

• Procedure 
 

Within forty two (42) days from the Commencement Date, the Contractor shall 
provide the Engineer with the final detailed Quality Plan taking into account any 
directions or requirements from the Engineer on the Quality Plan. 

 
b) The detailed Quality Plan shall be updated as necessary from time to time to incorporate 

for continuous improvement, to the Engineer's approval, all changes to the Contractor's 
control procedures. 

 
  7.3  Quality Organization 
 

a) The Contractor shall submit a detailed organization chart. It shall identify the 
responsibilities, authority and interrelation of all personnel who manage, perform and 
verify items affecting quality system and the work. The organization chart shall be specific 
only to this Contract. 

 
b) The chart shall identify the quality management representative who shall act as the Quality 

Co-coordinator(s) for the Contractor in all dealings with the Engineer. 
 
7.4 Identification and Traceability 
 

a) The Contractor shall produce and maintain procedures for identifying the product from 
applicable drawings, specifications and other documents during all stages of production, 
delivery and installation. 

 
b) Traceability of materials and equipment shall be documented in accordance with the 

Contract and the Quality Plan. 
 
c) Notwithstanding the requirements of the Contractor's Quality System, the Contractor shall 

retain all Inspection Certificates, Test Certificates and Certificates of Conformity, which 
shall be made available for inspection by the Engineer at the Contractor's premises. 

 
7.5 Quality Audit 
 

a) The Contractor shall make available on request any documents, which relate to his recent 
internal audits. 
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b) Periodically during the life of the Contract, the Engineer will conduct compliance audits of 
the quality system.  During any audits by the Engineer, the Contractor shall provide 
qualified staff to accompany the auditor. 

 
8.0 Systems Assurance 
 
8.1        General 
 

a) Specified in this section are the requirements for Systems Assurance, which the Contractor 
shall develop and implement. These requirements shall be applied to subcontractors and 
suppliers and shall be carried out during the design, installation, testing and 
commissioning of the Works. 
 

b) The Contractor shall prepare and submit for review and acceptance by the Engineer, a 
Systems Assurance Plan (SAP). 

 
c) The SAP shall delineate the Contractors approach, procedures and schedules for conduct 

of safety engineering, reliability engineering and maintenance engineering. Human factors 
engineering is an integral part of systems assurance and shall be considered and reflected 
within the SAP. 

 
d) The SAP procedures shall be incorporated as part of the Contractor’s Quality Assurance 

system and shall be subject to audits by the Engineer. 
 
8.2 Systems Assurance Plan (SAP) 
 

a) The SAP shall be developed specifically for this Contract and shall address in particular 
the following items: 

 
• Safety engineering, which shall provide analyses for the minimization of the 

magnitude and seriousness of those events or malfunctions which could result in 
injury to passengers or staff and damage to plant or property. 
 

• Reliability, availability and maintainability analysis, which shall ensure a high degree 
of failure-free operation and minimize downtime during routine maintenance and 
failure repair. 

 
b) Guideline documents to be used for reference shall be: 

 
• EN 50126 The Specification and Demonstration of Reliability, Availability, 

Maintainability and Safety. 
 

• EN 61709 Reference Conditions for Failure Rates and Stress Models for Conversion. 

• IEC 1025 Fault Tree Analysis. 

• IEC 1078 Analysis Techniques for Dependability – Reliability Block Diagram 

Method. 



Capacity Enhancement of Mass                                                                                Trackwork, E&M Systems and 
Transit Systems in Metro Manila,                 Integration with Existing Systems 
LRT Line 2 - East (Masinag) Extension Project  
________________________________________________________________________________________________________________ 
  

Section VI-2-1 Technical Requirements 
General Specifications    Page – GS-42        December 2015 

c) The Contractor shall formulate and document criteria to satisfy the requirements for 
systems assurance through all phases of the contract. 
 

d) The Contractor shall produce a SAP, which integrates the systems assurance elements in 
all phases of the contract and incorporates a disciplined approach to evaluate the 
mechanical and electrical systems design.  The Contractor shall prepare hazard 
identification, assessment and resolution; prediction of unreliability; and determination of 
degree of maintainability. 

 
e) The Contractor shall co-ordinate results of systems assurance analysis with design 

disciplines, particularly when the results affect design and hardware development. The 
Contractor shall make recommendations for redesign or modification, as necessary, to 
assure compliance with specified requirements.  This shall include, as necessary, 
installation of test points, built-in test capabilities and self-diagnostics; utilization of in-
service status displays to enhance fault isolation and test; the utilization of high reliability 
components with easy accessibility and quick disconnect connectors; and, the use of 
mechanical keying to reduce errors during installation and repair. 

 
f) The Contractor shall document instances where evaluations or analyses indicate an 

unresolved problem area. The Contractor shall formulate appropriate recommendations as 
well as maintain records, which show that follow-up action has been taken to resolve the 
problem. 

 
g) The Contractor shall ensure participation of his systems assurance organization in all 

design reviews. 
 

h) The Contractor shall maintain documents of systems assurance as part of his quality 
assurance system throughout the design and make them available to the Engineer for 
examination. 

 
i) During consideration of precedence in the control of system hazards, the Contractor shall 

take account of human limitations as a design constraint. The Contractor shall take actions 
to satisfy requirements in the following order of precedence: 

 
• Incorporation of fail-safe or vital features which would allow the system to transfer 

from a high loss or risk mode to a lower loss or risk mode upon the occurrence of a 
critical failure. 
 

• Reduction of the probability of occurrence of a failure by increased component 
reliability or by provision of supervised redundant components. 

 
j) The Contractor shall use safety devices to reduce the magnitude of the loss or risk once a 

hazardous mode has been entered and: 
 

• Ensure, that the safety device does not introduce an additional hazard or system 
malfunction. 
 

• And/or the Contractor shall use warning devices and systems, which are audio/visual 
portions of a vital system, requiring human intervention. 
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• And/or the Contractor shall recommend special plant operating procedures to reduce 

the probability of a hazard event; provide for a training program as specified; and, 
recommend the level of training required based on the complexity of the task and 
anticipated trainee qualifications. 

 
8.3 Safety Engineering 
 

a) The Contractor shall as part of the safety engineering activity and as part of the safety and 
health file, prepare analyses of identified potential hazards. 

 
b) The Contractor shall compile a list of critical/catastrophic items identified as a result of 

hazard analyses, or by other means. 
 
c) The qualitative measures of hazard severity are defined as follows: 
 

• Hazard Category I – Catastrophic: Operating conditions such that personnel error, 
environment, design deficiencies, subsystem or component failure or procedural 
deficiencies may cause death or system loss. 
 

• Hazard Category II – Critical: Operating conditions such that personnel error, 
environment, design deficiencies, subsystem or component failure or procedural 
deficiencies may cause severe injury to personnel, severe occupational illness or major 
system damage. 

 
• Hazard Category III – Marginal: Operating conditions such that personnel error, 

environment, design deficiencies, subsystem or component failure or procedural 
deficiencies may cause minor injury to personnel, minor occupational illness or minor 
system damage. 
 

• Hazard Category IV – Negligible: Operating conditions such that personnel error, 
environment, design deficiencies, subsystem or component failure or procedural 
deficiencies will not result in injury to personnel, occupational illness or damage to the 
system. 

 

8.4 Reliability and Maintainability 
 

a) Reliability and maintainability requirements and goals shall be developed in terms of 
Mean Time Between Failure (MTBF), Mean Time Between Service Failure (MTBSF) and 
Mean Time To Repair (MTTR). 

 
b) Final reliability and maintainability predictions shall be verified by testing after system 

design has been completed. 
 
c) The subsystems and plant shall be designed to maximize system availability during traffic 

hours, to minimize the amount of maintenance required and to ensure that any 
maintenance can be easily and quickly carried out at minimum cost.  
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d) The Contractor shall perform reliability and maintainability analyses up to the point of 
interfaces with other systems. 

 
e) The Contractor shall accomplish reliability prediction and apportionment in accordance 

with established techniques or standards; or, furnish properly documented and verifiable 
field failure data for identical or similar plant. The standards used or the source field data 
shall be identified.  

f) Quantitative maintainability assessments to all significant functional levels of each system, 
subsystems or plant shall be allocated.  Maintainability analyses during design, 
development and testing shall be used to evaluate the degree of achievement of the 
maintainability requirements.  The Contractor shall identify the standards by which these 
allocations are made.  In case minimum maintainability requirements are not specified in 
the system specification, the maintainability requirements for each equipment/system shall 
be as follows: 

 
• No routine inspection work shall be required on any component at more frequent 

intervals than monthly and no maintenance more frequently than bi-monthly, except 
for servicing/replacement of filters  
 

• No item of equipment shall require general overhaul at intervals less than five years. 
 

• All units or sub-assemblies requiring inspection, routine replacement or adjustment 
shall be arranged for easy access. This means that access to do the work should be 
achievable in less than 10 minutes without having to remove unrelated equipment. 

 
In the event this maintainability cannot be achieved, the Contractor shall notify the 
Engineer during the design review/approval phase of the contract and provide the 
necessary explanation to obtain the Engineer’s approval. 

 
g) The Contractor shall develop predictions to judge the adequacy of the proposed design to 

meet quantitative maintainability requirements and shall identify design features requiring 
corrective action during early stages of design and development. 

 
h) The Contractor may submit existing analyses that are properly documented and verifiable 

for plant and applications, which are identical or manifestly similar.  Existing data need 
not conform to the agreed SAP format, but shall contain the same data, presented in a neat 
concise and logical manner. 
 

i) The Contractor shall prepare a detailed Reliability and Maintainability Plan as an integral 
part of the SAP. 

 
8.5 Reliability/Maintainability and EMC/EMI Demonstrations 
 

a) Reliability and maintainability demonstration testing shall be carried out as detailed by 
the Contractor in the SAP and as approved by the Engineer. 

 
b) All systems shall be included in the RDT and shall be fully operational. The Contractor 

shall perform failure/incident data analyses, component analyses and provide corrective 
action designs and tests.  The Contractor shall submit bi-weekly status reports, which 
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shall include as a minimum a statement of failures, status of failure dispositions, and 
achieved MTBF for each subsystem.  The RDT shall be carried out over a period of not 
less than 12 months commencing during the warranty period once the equipment is 
suitably burned in but shall be completed a minimum of 6 months before the end of the 
warranty period.  This is to ensure that the equipment is in a relatively stable condition, 
which shall give rise to accurate availability data. 

 
c) The Maintainability Demonstration Testing (MDT) shall be conducted on assemblies, 

components, and sub-systems jointly selected by the Engineer and the Contractor. The 
Engineer reserves the right to settle any disputes in the selection of sub-systems to be 
tested.  The MDT shall be carried out from the commencement of the Trial Running 
period and be completed over a total period of not less than twelve (12) months to fully 
demonstrate all aspects of maintainability. 

 
d) EMC/EMI testing shall be carried out as agreed with the Engineer for all appropriate 

elements of the system, to ensure that the requirements of this specification are met. The 
EMC/EMI testing shall be carried out from the commencement of the System Integration 
Tests (SIT) period and be completed by the end of the System Performance Tests (SPT) 
period. 

 
8.6 Submissions 
 

a) The Contractor shall submit six (6) copies of the SAP, four (4) weeks from 
Commencement Date. This document, after acceptance by the Engineer, shall be 
maintained current and updates submitted 180 days thereafter. 

 
b) The Contractor shall include a detailed Reliability Plan and a detailed Maintainability 

Plan as integral parts of the SAP. 
 
c) The Contractor shall submit a plan and procedures for: 

 
• Demonstration testing and verification of design safety requirements. 

 
• Formal demonstration of compliance with specified and allocated reliability 

requirements. 
 

• Formal demonstration of compliance with specified and allocated maintainability 
requirements. 

 
      These shall be submitted not later twenty-one (21) weeks from Commencement Date. 

 
d) The Contractor shall submit: 
 

• Reliability analyses to substantiate compliance with the specified goals and 
requirements. 
 

• Maintainability analyses to substantiate compliance with the specified goals and 
requirements. 
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Not later than thirty (30) days prior to the first Final Design Review (FDR). 
 

e) The Contractor shall submit a final reliability and maintainability demonstration test plan 
and procedures no later than sixty (60) days prior to the start of the demonstration. 

 
f) The Contractor shall submit a final test report, which contains the reliability, 

maintainability and systems safety demonstration test results. This report shall include 
test data, test log summaries and, in the event of a reject decision, corrective action 
recommendations. This report shall be submitted prior to the final acceptance review. 

 
g) The Contractor shall submit final acceptance review and summary results within sixty 

(60) days of the review and summary. 
 
9.0 Contract Procedures 
 
9.1 Management of the Contract 
 

a) On or before the Commencement Date, the Contractor shall prepare and submit for the 
approval of the Engineer, details supplemented by diagrams as necessary, of the 
organization which he proposes to adopt for the management of the Contract. The details 
shall cover all aspects of the Contract and the function, responsibility and authority of 
each person represented shall be defined. 

 
b) Prior to their commencing work on the Contract, the Contractor shall submit for approval 

by the Engineer, names, qualifications and experience of all the key personnel in the 
organization.  

 
c) Any changes or additions either to the organization or to key personnel shall be subject to 

the prior approval of the Engineer. 
 
9.2 Planning and Progress Reports 

 
Every month, the Contractor shall prepare and submit to the Engineer and the Employer six 
copies of a report covering the execution of the Works. The report shall be printed or typed 
and shall be delivered to the Engineer not later than five (5) days following the end of the 
period being reported. 
 
The report shall he prepared in a form as may be defined from time to time by the Employer 
and the Engineer and shall include but not necessarily be limited to the following: 
 
• Updated Contractor's Final Time Programme (in electronic form also) as specified in the 

Contract; 
 
• Summary presentation of Project progress percentages for each extension, location and 

responsible group; 
 
• Updated three (3) month rolling Programme; 
 
• Updated Contract drawing list as indicated in Sub-Clause 9.7.f; 
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• Corrective action to be taken by the Contractor, to maintain the completion date; 

 
• Labour resources (by operative) for the period being reported and planned for the next 

period; 
 

• Contractor’s Equipment resources for the period being reported and planned for the next 
period; 

 
• Materials and Contractor’s Equipment to be delivered to Site during the next period; 
 
• Materials and Contractor's Equipment ordered during the period being reported and 

confirmed/unconfirmed delivery dates; 
 
• Information required from the Engineer during the next period; 
 
• Site Safety Report providing information as required in Clause 4; and 
 
• Progress photographs as required in Sub-Clause 9.3. 

  
a) The Contractor shall attend progress meetings at monthly intervals at a time and place to 

be determined by the Engineer. The frequency of these meetings may be changed as 
deemed necessary by the Engineer. 

 
b) The Contractor shall attend co-ordination/design meetings convened by the Engineer at 

whatever frequency he considers necessary, but in any event at no greater than monthly 
intervals to discuss and ensure that designs are correct and that conflicts in E&M services 
requirements between Designated Contractors are identified and resolved. 

 
9.3 Progress Photographs 

 
a) The Contractor shall arrange for a digital record of the execution of the Works by the 

taking of photographs. These photographs shall cover such extent of the Works as the 
Employer and the Engineer shall direct and be taken at four-weekly intervals or at such 
times as the Engineer may require. The photographs generally shall be in color except that 
the Employer or the Engineer may require some monochrome photographs. The 
Contractor shall file and keep an electronic record of all photographs for the life of the 
Project. They shall be provided to the Engineer for his review on DVD or a medium 
agreed with the Engineer.  
 

b) All prints shall be marked on the reverse side with the date of exposure, name and address 
of photographers, identification reference number (Year/Month/Day) and brief description 
of the work including km distance and/or location and direction of the view. 
 

c) The copyright of all photographs shall be vested in the Employer and the Engineer and the 
negatives and three prints of a minimum size of 150 x 100 mm, on a DVD showing file 
name and applicable folder, shall be delivered to the Employer and the Engineer within 
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four weeks of exposure.  The photographs shall not be used for any purpose whatsoever 
without the Employer's and Engineer’s approval. 

 
9.4 Copies of Correspondence and Orders 
 

Two copies of the Contractor's correspondence with other contractors, and of orders placed by 
the Contractor for Plant or materials required for the Works, shall be forwarded to the 
Engineer at the time of issue with supporting drawings and documents as referred to hereafter. 
All orders shall state the Engineer’s requirements for inspection, testing and quality assurance, 
shall bear the Contract reference, the Contractor's name and address and shall indicate, where 
applicable, the part of the Works and the date(s) for which the Plant or material is required.  
They shall also include the full specification of the material ordered, together with all 
drawings and supporting documents. 

9.5    Submission of Information – General 
 

a) The Contractor shall submit to the Engineer, designs, general arrangement and detail 
drawings, specifications, reports and other technical literature, method statements, 
calculations, schedules, programs, samples, patterns and models for approval in 
accordance with the requirements of the Contractor's Final Time Program, as approved. 
The Contractor shall be responsible for the completeness of all information submitted. 

 
Interfaces will exist between the different E&M Contracts forming the complete E&M 
Works for the Line 2 Extension Project. The Contractor shall be responsible for 
coordinating the spatial requirements and for producing the combined co-ordination 
drawings. 

 
b) The Contractor shall confirm to the Engineer all details that could affect the shape or 

strength of main structures, including loadings, access requirements, plinths, foundations, 
lifting hooks or beams, inserts, cut-outs and penetrations. 

 
c) Installation Drawings prepared by the Contractor for review by the Engineer shall clearly 

show his requirements in terms of layout of equipment (including leading dimensions, 
clearances, weights, and cable and pipe routes). Requirements in respect of all builder's 
work, whether such work is included in his Contract or not (including holes, fixings and 
plinths) and the interface point between his Contract and all other contracts to which his 
equipment is connected shall, also be confirmed to the Engineer. 

 
d) The Contractor shall submit his designs for the works to the Engineer for approval.  The 

design shall be submitted in the following stages: 
 

• Detailed Final Design I (DFD I) 
 

This submission shall complete the Engineer’s Concept Design by identifying all the 
systems, sub-systems, equipment or other elements and manufacture details which, 
will later be the subject of DFD II submissions and which together, comprise the 
whole design for the Works. It shall also finalize the function of each system, sub-
system, equipment or other element within the overall design, and specify the 
relationships and interfaces between each element. A separate DFD submission may 
be submitted for each element of the overall design. This submission shall be in 
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sufficient detail to evaluate the progress and technical adequacy of the selected design 
approach and shall, as a minimum, represent 60 % completion level. The submission 
shall clarify and confirm, as necessary, all functional aspects of all interfaces with 
other elements of the Works and of any interfaces with in-service Electrical and 
Mechanical systems. This first phase of Detailed Final Design (DFD I) shall include 
design report, calculations, drawings, technical specifications and Technical Data 
Sheets (TDS) as described here below: 
 Design Report 

 
The Design Report will refer to the particular part of the Works for which the first 
part of the Detailed Final Design (DFD I) is submitted for approval. The report 
will contain detailed descriptions of the following: 

 
a) The proposed construction method. 

 
b) The assumptions and methodology of the designs. 

 
c) Other relevant data. 

 
d) Actions or approvals, etc., required by third parties prior to the continuation of 

design or construction work. 
 

e) The interfaces between works of different E/M disciplines, e.g. Low Voltage, 
Power Supply, Ventilation/Air-conditioning, etc., or sections of the Works. 
The Contractor will include a declaration that all interfaces have been 
examined and the related problems solved in a satisfactory manner. 

 
f) The results of the surveying of properties/buildings along and adjacent to the 

Project corridors. 
 

g) A list of Installation drawings necessary for the construction of that particular 
section of the Works. 
 

h) Additionally the report will include a statement that the design is in 
accordance with the related stipulations of the Philippines Legislation, the 
regulations, etc., mentioned in the Particular Performance Specifications and 
Parameters and the other Tender Documents.  

 
 Calculations 

 
Calculations checked separately for each E/M discipline will be submitted. The 
calculations will bear the date of their compilation, the signature of their compiler, 
and the signature of the controller. The controllers for the calculations must not be 
part of the compilation team and must be at least of equal experience to the 
compilers of the calculations. The calculations will be complete and will include: 

 
a) The title and table of contents (coding, etc.). 
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b) The description of the installation or system to which the submitted 
calculations refer and the design assumptions. 

 
c) List of computer programs used together with input and output data.  In case 

one of the programs is unknown to the Engineer, data related to its utilization 
by others will be submitted. 

 
d) List of Codes, Regulations, etc., that were used during the design together 

with photocopies of the relative pages of the texts. 
 

 Drawings 
 

The drawings shall include: 
 

a) General layout of all installations including in every case the maximum 
weight of the machinery and details of main fixings. 
 

b) Proposed method for equipment installation and method of moving (path) 
during installation. 

 
c) Plans (1:100) indicating the combination of all electromechanical networks, 

inter- relationships of the various elements, the pipe layouts, ducts, etc. 
Details in larger scales and sections (1:20) will be provided for locations with 
limited space. 

 
d) Proposals for earthing, bonding and corrosion protection. 

 
e) Layout and study of track arrangement. 

 
f) Layout and study of overhead contact wire/rail arrangement. 

 
g) All the above shall be coordinated with Architectural and Structural Detailed 

Designs as they will be produced by the Civil Contractor. 
 

 Technical Specifications 
 

Technical specifications covering every equipment and installation in general, 
complementing the related Tender Documents shall be submitted.  

 
 Technical Data Sheets (TDS) 

 
Technical Data Sheets (TDS) covering all equipment and related services in 
accordance with the approved technical specifications shall be submitted.  

 
• Detailed Final Design II (DFD II), Installation Drawings  

 
This submission shall complete the DFD I design in sufficient detail to represent as a 
minimum, 95% design completion level. All the equipment, sub-systems, systems or 
other elements shall be sized and located, and their function and operation shall be 
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finalized. Sufficient manufacturing and installation details shall be included, to allow 
implementation of the design. The submission shall clarify and confirm in detail, as 
necessary, all functional and operational aspects of all interfaces with in-service 
Electrical and Mechanical systems. This second phase of Detailed Final Design II 
(DFD II) shall include design reports, calculations, drawings, technical specifications, 
and Technical Data Sheets (TDS) as described below:  
 
 Design Report 

    
The Design Report will include the possible modifications that have been made 
after the date of approval of the Detailed Final Design I. Additionally it will 
mention actions taken or to be taken by others necessary in order that the 
construction can progress according to the Time Chart. 

 
 Calculations 

 
All calculations that have not been included in the DFD I or modifications thereof 
shall be included in the Detailed Final Design II. 
 

 Installation Drawings 
 

The drawings that will be submitted with the Detailed Final Design (Installation 
Drawings) will be based on the ones submitted with the DFD I but will have the 
details necessary for the construction.  These drawings will include the following: 
 
a) Exact location i.e. actual distances of all equipment from all structural 

members of the building 
 

b) Final details for supports of electromechanical equipment. 
 

c) Final Drawings of manufacturers of electromechanical equipment. 
  

d) Details for trackwork and overhead contact wire arrangement. 
 

e) Wiring diagrams. 
 

f) Termination Drawings. 
 

g) I/O lists. 
 

h) References to appropriate technical specifications and Material Submittal 
Sheets (MSS), etc. 

 
The scales of the above drawings will have to be suitable for the details covered. 
These drawings will have to be supported by results of measurements and tests, from 
the evaluation of these results, from calculations and whatever other text which is 
deemed indispensable.   
 

e) Preparation of Installation Drawings shall follow a phased sequence as follows: 
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• The Contractor shall prepare and submit Equipment Layout and Services Routing 

drawings to reflect the Engineer’s Preliminary Drawings, incorporating any approved 
modifications. 
 

• The Engineer will co-ordinate the Equipment Layout and Services Routing drawings 
submitted by the Contractor and other Contractors. The Engineer will review and 
comment on the submitted drawings to incorporate amendments which are essential to 
the safe and efficient operation of the Contractor's Plant.  Marked up drawings 
reflecting the review will be issued to the Contractor so that the submitted drawings 
can be amended. 

 
• The Contractor shall prepare and submit for approval coordinated Installation 

Drawings and builder’s works information based on the amended drawings in b). 
 

• The Engineer will review the submitted drawings to incorporate approved 
amendments resulting from the Contractor's Installation Drawings and those of other 
Designated Contractors.  Marked up drawings and comments reflecting the review 
will be issued to the Contractor.  

 
• The Contractor shall amend his Installation Drawings in accordance with the 

comments by the Engineer. The amended drawings will become the final issue. 
 
9.6 Submission of Information for Acceptance 
 

a) Drawings, diagrams, specifications, calculations, technical details, material submittal 
sheets (MSS), reports, method statements, technical literature, schedules and all other 
documents submitted by the Contractor for acceptance shall comply with the following: 

 
• The drawings, diagrams, specifications, calculations, schedules and all other 

documents shall be complete, duly signed and of good legible quality. 
 

• Drawings and diagrams shall be submitted on "Α" series sheets.  Drawings shall be 
titled, numbered, dated, marked with the Contract number and, where applicable and 
shall incorporate a graphical scale, etc. 

 
• All specifications, calculations, schedules and documents shall have a front cover 

sheet stating the title, date, document reference number and contract number and sub-
contract reference, if applicable. 

 
• Technical details of the equipment to be installed in an area shall be supplied at the 

same time as the equipment general arrangements and layout drawings for the area are 
submitted. Such details shall include all space requirements for installation, 
maintenance and replacement, service connections required, environmental 
requirements, weights, foundation and fixing details, etc. 
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• When schematics or diagrams are submitted, they shall be accompanied by all the 
necessary supplementary information to describe the function and operation of the 
equipment. 

 
• When drawings, diagrams, specifications, calculations, schedules and other documents 

are revised and/or resubmitted for acceptance, all the revisions shall be clearly defined 
and located on all copies, and the document reference number shall contain a revision 
letter or number.  The letter accompanying the drawings shall list the following 
information in tabular form: 
 
 The drawing number, including the current revision letter or number. 

 The drawing title. 

 Α brief description of the latest revision. 

 The reference number of the Engineer’s letter, to which the revisions are due. 
 

• The Contractor shall issue to the Engineer six prints of each drawing and a copy of the 
electronic files.  The electronic format shall be as approved by the Engineer, but must 
allow the Engineer to clearly document future changes. 
 

• The Contractor shall provide to the Engineer six prints of all networks and programs 
and a copy of the electronic files. The electronic format shall be as approved by the 
Engineer. 

 
• If original text of any technical literature provided by the Contractor is not in the 

English language, the Contractor shall submit an unofficial but accurate English 
translation of the text. 

 
b) Unless otherwise required by the Particular Performance Specifications and Parameters, 

only one acceptable sample, pattern or model shall be submitted. 
 
c) Detailed manufacturing drawings will not be required for approval, but shall be made 

available for examination or shall be submitted for comment if the Engineer so requires. 
 

d) Nothing in the foregoing shall preclude the Engineer from requiring the Contractor to 
submit any further design, drawings, specifications, calculations, schedules, samples, 
patterns or models in connection with the Contact, or to explain any point of design, 
installation, operation or maintenance of the equipment. 

 
9.7 Approval of Drawings, Documents and Other Information 
 

a) Based upon the Final Time Program, the Contractor shall allow for a period of twenty one 
(21) days from the date of receipt of submittals by the Engineer to the issue of his 
comments or approval. 
 

b) Any action taken by the Contractor to proceed with any part of the Works before the 
drawings are approved by the Engineer shall be entirely at the Contractor’s risk, and any 
subsequent addition or modification to the Works requested by the Engineer shall be 
carried out by the Contractor at his own expense. 
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c) The Contractor shall also submit to the Engineer any further detailed drawings the 

Engineer may reasonably require of any item of plant or equipment, in order to assess the 
design and its compliance with the contract. 

 
d) After review by the Engineer, the Contractor will be informed of the category into which 

each such drawing/information/document is placed, according to the following: 
 

• Code 1    - “No Objection” 

• Code 2    - “No Objection, Subject to Rectification of Comments Noted” 

• Code 3    - “Returned due to Objection” 

• Code 4    - “Information Noted” 

 
Code 1 shall mean that the Contractor may proceed with the relevant part of the Works. 
 
Code 2 shall mean that the drawing shall be modified to incorporate the response to the 
comments by the Engineer and resubmitted to the Engineer to reach Code 1. The 
Contractor may proceed with the relevant part of the Works subject to the modification 
noted by the Engineer. 
 
Code 3 shall mean that the Contractor must revise the drawing and resubmit it to the 
Engineer to reach Code 1. The Contractor may not proceed with the relevant part of the 
Works. 
 
Code 4 shall mean that the Engineer has noted the information on the drawing and that it is 
a detail not required to be classified into Code 1. The Contractor may proceed with the 
relevant part of the Works. 

 
a) Drawings in Code 2 or 3 shall be revised and resubmitted to the Engineer for approval 

within fourteen (14) days, calculated from the date of receipt by the Contractor of the 
Engineer’s comments. All revisions to drawings by the Contractor shall be clearly 
identified on the drawings, together with the date when the changes are made. 

 
b) The Contractor shall be responsible for preparing and keeping up to date a contract 

drawing list showing the numbers and titles of each drawing and the current status of 
approval by the Engineer. Two (2) copies of the whole list shall be sent to the Engineer at 
monthly intervals.  Copies of revised pages of the list shall be distributed whenever a 
drawing is revised and resubmitted. 

 
c) Following approval of drawings, the Contractor shall issue to the Engineer six prints of 

each approved drawing and a copy of the electronic files.  The electronic format shall be 
as approved by the Engineer, but must allow the Engineer to clearly document future 
changes. 

 
d) No approval by the Engineer shall absolve the Contractor from any of his duties, 

responsibilities or liabilities under the Contract. 
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9.8 Crating and Storage of Plant and Materials 
 
9.8.1     Storage 
 

a) The Contractor shall prepare, protect and store in an approved manner all Plant and 
materials so as to safeguard them against loss or damage from repeated handling, from 
climatic influences and from all other hazards arising during shipment or storage on or off 
the Site. 

 
b) Secure and covered storage shall be provided by the Contractor for all Plant and materials 

other than those parts of the Works approved by the Engineer as suitable for open storage. 
 

9.8.2 Crating 
 

a) Each case, crate or package, hereinafter called the crate, shall be rot and insect-proof, of 
robust construction and suitable for the intended purpose. The contents of each crate shall 
be protected against the ingress of water by the inclusion of a heavy-duty waterproof 
membrane. 

 
b) Each crate shall be legibly and indelibly marked in large letters with the address, Contract 

number, international “right way up” pictogram, opening points and other markings as 
necessary to permit materials to be readily identified and handled during transit and when 
received at Site. 

 
c) All packing procedures shall be approved by the Engineer. 
 
d) Each crate shall contain a comprehensive packing list showing the number, mark, size, 

weight and contents, together with any relevant drawings. A second copy of the packing 
list shall be enclosed in a watertight enclosure on the outside of each crate. Distribution of 
additional copies of each packing list shall be in accordance with the Engineer’s 
instructions. 

 
e) In addition, all items heavier than 100 kg shall be marked on the outside of the crate to 

show the gross and net weights, the points for slinging and where the weight is bearing. 
 
f) Care shall be taken to prevent movement of equipment within containers by the provision 

of bracing, straps and securing bolts, as necessary.  Bags of loose items shall be packed in 
cases and shall be clearly identified by well-secured metal labels on which the quantity 
and name of the part and its index or catalogue number have been stamped. 

 
g) Electronic circuit boards connected by plugs shall be removed from their racks and 

shipped separately. 
 
9.8.3 Packing Precautions for Spares 
 

a) Spare parts shall be packed for storage over prolonged periods without deterioration.  
Electrical and other delicate items or equipment shall be properly protected, as approved 
by the Engineer. 




