
 

 

 
TECHNICAL SPECIFICATION FOR 

 
AC SYSTEM 

(ELECTRICAL PORTION)  

 SPECIFICATION NO. PE-TS-  
 VOLUME II B 
 SECTION-C 
 REV 00                     DATE 28.05.12 
 PAGE 1 OF 1 

 

 
  

ELECTRICAL EQUIPMENT SEPCIFICATION FOR AC SYSTEM 
 
 
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER 
 
1.1 Scope for supply, and erection & commissioning of various equipment forming part of electrical system for this 

package shall be as per Annexure–I to Section – C [Scope of Work (Electrical)].  
1.2 Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed 

engineering stage without any commercial implications. 
1.3 Bidder shall furnish all AC loads required for the system at different voltage levels (eg. 400V AC etc.) of all 

types, such as motor feeders, supply feeders in PEM format along with the offer. 
1.4 All electrical equipment shall be suitable for the power supplies, fault levels and climatic conditions indicated 

in project information enclosed with the specification. 
1.5 All drawings, data sheets, Quality Plan, calculations, test reports, test certificates, etc. shall be submitted 

during detailed engineering stage. The same shall be subject to approval without any commercial 
implications. 

1.6        Technical requirements shall be as per specifications listed in Clause 4.1, 4.2, 4.3& 4.4 below. 
 
3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

 
3.1 Bidder shall confirm total compliance to the electrical specification without any deviation from the technical/ 

quality assurance requirements stipulated. In line with this, the bidder as technical offer shall furnish two 
signed and stamped copies of the following: 
a) A copy of this sheet “Electrical Equipment Specification for AC System and sheet “Electrical Scope 

between BHEL and Vendor” with bidder’s signature and company stamp. 
b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement in the load data format. 
 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test certificates, 
technical literature, etc, is required during tender stage. Any such submission even if made, shall not be 
considered as part of offer. 
 

4.0 LIST OF ENCLOSURES 
 
4.1 Electrical Scope Matrix between BHEL & vendor (Annexure-I). 
4.2        Technical specification and Data Sheets for 400V Electric Motors. 
4.3 Technical Specification for Power, Control, Instrumentation Control Cable & Miscellaneous electrical item 
4.4        Quality Plan for motors. 
4.5 Load data format (Annexure-II). 



 
ANNEXURE-I 

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 
 

PROJECT: MARIB 400MW GTPS PROJECT, PHASE-II                                     PACKAGE: AC SYSTEM 
 

S.N
O 

DETAILS SCOPE 
SUPPLY 

SCOPE 
E&C 

REMARKS 

1  400V MCC  
 

BHEL
 

BHEL
 

BHEL will provide 400V, 3-phase 4-wire supply. Any other voltage 
level (AC/DC) required will be derived by the vendor.  Any other 
local panels if required shall be in vendor scope.  

2 Local push button station (for motors)  BHEL
 

BHEL
  

Located near the motor 

3 Power cables, ordinary control cables and screened control cables 
between equipments supplied by vendor. 

Vendor BHEL  

4. Power cables, ordinary control cables and screened control cables 
between equipments supplied by vendor & BHEL.  

BHEL
 

BHEL
 

 

5 Any special type of cable like compensating. Co-axial, prefab, 
MICC and fibre optical 

Vendor Vendor   

6 Illumination BHEL BHEL  

7 Cabling material (cable trays, accessories and cable tray-
supporting system etc.) 

BHEL BHEL  

8 Marshalling Boxes/Junction Boxes for Power, control, 
instrumentation and special cable  

Vendor BHEL  

9 Conduits and conduit accessories for cabling between equipments 
by vendor 

Vendor BHEL  

10 
 

Equipment earthing. BHEL  BHEL  Arrangement at equipment end for earthing connection to be 
ensured by vendor.

10 Motors with Base frame and fixing hardware for motors. Vendor BHEL  

11 a) Input cable schedules 
b) Cable interconnection details. 
c)     Cable block diagram 

Vendor 
Vendor 
Vendor 

- 
- 
- 

Cable listing for control cables for vendor-supplied equipment (soft 
copies in the BHEL cable schedule format) shall be furnished 
during detail engineering by vendor. 

12 Equipment layout drawings. Vendor - Layout details between vendor supplied equipment and installation 
drawings by vendor

13 Cable glands and lugs for equipment supplied by vendor 
 

Vendor BHEL 1. Double compression Ni-Cr plated brass cable glands 
(suitable for selected cable size). 

2. Solder less crimping type heavy duty tinned copper lugs 
(suitable for selected cable size). 

Note:- 
1. Make of all electrical equipments/ items supplied shall be of reputed make & shall be subject to approval of BHEL/ Customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/ Customer after award of contract. 
3. Soft Copy of Cable Schedule in the Cable Schedule Format Shall Be Furnished By Vendor After Award of Contract. 
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400 MW MARIB GTPS PHASE-II, YEMEN 
 
 

PROJECT INFORMATION-REV00 
 

1.  Owner 

 
PUBLIC ELECTRICITY CORPORATION, 
MINISTRY OF ELECTRICITY AND ENERGY , 
REPUBLIC OF YEMEN 
 

2.  Project 
 
400 MW MARIB GTPS PHASE-II 
 

3.  Owner’s consultant 
 

The Kuljian corporation , Philadelphia , USA 
 

4.  Location  
Marib  , Yemen 

5.  Nearest Airport El Rahaba Airport (SAH), Sana'a, Yemen 

6.  Nearest Railway Station 
 
No rail network in Yemen 
 

7.  Access to site 

a. Through sea:  
 

 Distance of site: From Aden Port (Gulf 
of Aden): 419 Km 
 

b. By Air : Sana’a Airport 
 

 Distance from site : 172 Km 
 

8.  
 
Site data 
 

A Altitude  
 
1100 m above Mean Sea Level 
 

B 
 
Ambient Air Temperature 
 

45 ºC  
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 1. Design Minimum Temp.  --------------- 

   

C RELATIVE HUMIDITY  
 

 Design Relative Humidity 60% 

D RAINFALL  
 

1. Average Rainfall per annum < 100 mm 

E WIND VELOCITY & PRESSURE   
 

1. Max. Design Wind Velocity 120 km/h 

2.  Max. Barometric Pressure 
Barometric Pressure at sea level 

1023.6 mbar 
887.7 mbar 

F SEISMIC ZONE UBC 1997,Zone-2 A  
9.0 

Design Ambient temperature for Gas Turbine 
& Mechanical equipment  

 
 
45 ºC 

A 

B Design Ambient temperature of electrical 
equipment  
 

50 ºC 
 

 
10.0 

 
Electrical Details  
 

Refer attached Anx-I 
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8.14 	 POWER AND CONTROL CABLES 

8.14.1 	 General 

This specification covers 'the design, manufacture, supply, erection, testing and 
commissioning of Power and Control Cabl~s': 

It is not the inte'nt to specify complet~{~hereinall details ofthe equipment, nevertheless, the 
equipment shall be complete and operative in all respects and shall conform to the highest 
standard 0"( engiAeering, design and workmansh~p"_.;",; 

.j; 
',>:''." 

Should the bidder wish to deviate from this specification in any way, he shall draw specific 
attention to such deviation by listing the deviations in the deviation schedule without which 
his offer will be consider~d in ccmtormity \Nith the{ specification in.pJ,Lrespects. 

8.14.2 	 Scope of work 


The scope of work shall include but not limited to the following: 
., . 

6.6 kY, XLPE unearthed grade power cables 
. 	 \*' 

1000 V, XLPE powercables 


1000 V grade XLPE control cables 


, Special cables for excitation system etc. 


Special cables for cranes, hoists, etc. 

I ~: .• 


Heat resistant cables. '.,j".""''';,:' 

" .' 

_,Fire proof cables 


List of recommended spare parts as perSection-10.0, Vol:-II. 


Commissioning spares . 


. 8.14.3 Technical requirements 

8.14.3.1 	 Design Features". 

The cables shall be suitable f(:>r, laying on over,b~ad cable trays or on cable trays in' 
trenches. Buried cables in ground may be used for small number cable runs to outlying 
areas of the Plant 

Cables shall be adequately sized considering 

- Fuliload'current 

- Short circuit current and duration' ",,:;/:.> 


;- Voltage drop during starting & running condition 

-	 Ambient temperature 


Grouping and installation conditions 
~ 
c:: 	 Soil resistivity (for buried cables)~:., 
a.. 
cT• 	 Earth fault current (for sizing screen and armour).... 
::;: 
a: 	 To limit the cables to some standard sizes instead of using too many sizes. ' 
o 
u. 

DJS/EL 
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For breaker protected circuits minimum size will be determined by short circuit rating for a 
duration of 0.2 sec. for 400 V and 6.6 kV f~.eders. . 

Ambient air temperature shall be considered as 50°C. Overall derating factor for cable 
shall be based on the abo~e factors.. . 

Separate cables shall be provided forcircLJit of different plant and auxiliaries for different 
voltage levels and for circuits fu.sed separately. Power, control and instrumentation circuits 
shall be taken through separate cables. 

XLPEinsulated cables shall be suitable for continuous conductor temperature of 90°C and 
short Circuit withstand temperature of 250°C. 

Cables instalied in hot areas shall be specially designed for that ambient temperature. The 
insulation and sheath materials shall be resistant to oil, acid and alkali and shall be enough 
to withstand mechanical stresses duhng handling 

Cables shall be adequately sized to take care of any derating due to fire stop cable 
sealing/fire resistant coating. 

Voltage drop in· feeder cables shaU.· be limited to 3% during full load running con,dition. 
Voltage drop at motor termjnals during starting of motors shall be limited to 15%· of the 
rat~d voltage. . .. 

~.-
Voltage·drop in cable from MLDB to any lighting fixture shall not exceed 3%.under steady 
state. 

All th.e cables shaWbe Ff\LS type: Cable outer sheath shall have follo·wing flame retardant 
low smoke type (FRLS) propertie~. 

~ 
Oxygen index of not less than 29 when tested pS per ASTMD 2863. 

fJ 
Smoke density of not more than 60% when tested as per ASTMD 2843. 

~ 
Acid gas emission of not more than 20% by weight when tested as per IEC-7S4 I. 

~ 
The cables shall m~eLfl<;lmmability test requirement as per IEEE-383 and SS 4241475 
(Category F3) ~ 
Minimum size of power cables shall not be less than 2.5, sq.mm copper. Minimum size of Q 

control cables shalL-be not less than 2.5 sq.mm copper and maximum no, of cores shall be 

limited to 19. Cables upto 7 core will have atJeast1 spare conductor, 12C and19C cables ~ 

will have atleast 2 spare conductor. 


Q 
All the cables PVC shall be protected against rodent. and termite attack. Necessary 

Qchemicals shall be added in to the PVC compound of the outer sheath. 

~Ail the single care cables shall be provided with non magnetic A10minum wire armour & 
single round w.ire of galvanised steel for multicore cables. 

Q-
Fire· survival cables with withstand rating of 3 hours at 750°C shall be provided for 
emergency application such as DC emergency oil pump. turning gear, Jacking oil pump, c: 
emergency control, fire fighting, interconnection of DC battery, charger, DCDB, turbine / Q
generator protection panel, DC emergency lighting and essential communicatictn system. 

~ 
DJSfEL 
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8.14.3.2 Constructional Feature~ 

6.6 kV cables 

These Cables shall' be of siggle core I multicore, (class - 2 as pertEC) stranded copper 
conductor, XlPE insulated, extruded PVC inner sheathed conforming to multicore cables 
and single core cables shall have no inner sheath; armoured and extruded FRLS - PVC 
outer sheathed, 

The 6.6 kV power cables shall be of 6000 V 110000 V grade suitable fDr use in 6,6 kV ± 
10%, 50 Hz :±;;i%, 3 phase resistance earthed system. 

The 6.6 kV cables shall be provided with both' conductor and insulation screening, 
;';.' 

Insulation screen shall consist of extruded semi conducting layer as per ICEA-S - 68 -516, 
S-66-524 & UL-1072 and bare copper shield. The conducto[s<;:reen, XLPE insulation and 
insulation screen shall all be extruded in one operation by 'Triple Extrusion' process to 
ensure perfect bonding between the layers. 

LV Power Cables 

The LV power cables shall be of 1000 V grade suitable for use in 400V ±10%, 3 phase, 
50 Hz ±5%, solidly grounded system and also for 220V;DC ungro~~,ged system. 

The LV Power cables shall be of heavy duty power :cables with strand,ed copper 
conductors, XL?E insulated, extruded PVC innE)r sheathed confotming to ST2 compound 
armoured and extruded FRLS- PVC outer sheathed. .' 

Control Cableso ... ' 

The control cables shall be 1000 V grade, mlJlticor~ stranded annealed copper conductor ~ 
having high conductivity, XLPE insulated, cor~sJi3id up, extruded PVC inner sheathed 
conforming to ST-2 compound armoured and extruded FRLS - PVC outer sheathed cable. ~ 

Cable drum~.":'. 
Cable drums shall be made of good quality wood, pressure impregnated against fungal 
and insect attack. The ends ofeach length of cable shall be sealed before despatch, 

8.14.4 Drawings, Data & Manuals 

To be submitted with the Bid 

Manufacturer's catalogues giving cable construcl,ign details and characteristics 

Cable current ratings for different types of installation, inclusive of derating factors for ambient 
temperature, grouping etc. . 

Write-up on Manufacturer's recommended methOd of spllC:trig, jointing, termination etc. of the 
cables . 

".-' 
Type test certificates on all specified cables 

DJS/E[ . 
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