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GUARANTEED TECHNICAL PARTICULAR 
CUSTOMER: - LARSEN & TOUBRO LIMITED, CONSTRUCTION 

                        Doc No: TPE-D-72-8374 
                                                                                                                                                     Date: 19th Mar 2024 

1. GENERAL  

 a. Name of manufacturer TELAWNE POWER 
EQUIPMENTS PVT LTD 

 b. Service OUTDOOR 

 c. Rating 630 KVA 

 d. Duty Continuous 

 Rated voltage of HV                      33 kV 

 Rated voltage of LV 0.415 kV 

 Rated current of HV                        11.02 Amp 

 Rated current of LV 876.46 Amp 

 Temperature rise in oil (Deg. C)      500C 

 Temperature rise in winding (Deg. C)      550C 

 Limit of hot spot temperature to which the transformer is 
designed (Deg. C) 

     980C  

 Frequency         50 Hz 

  Permissible Overload                         IS 2026 (Part 7) 

 e. Number of phases 3 

 f. Cooling ONAN 

 g.  Terminal Connection  

  HV Delta 

  LV Star 

  Vector group Dyn1 

 h. Tapping Off Circuit Tap Changer 

 i.   Max total losses at 50 % loading in watt at 750C 1999 W  

 j.   Max total losses at 100% loading in watt at 750C 5697 W  

 k. Impedance at rated current & frequency at 750C 4.5% (± IS Tol) 

 l. Reactance 4.46% (Approx.) 

 m. Efficiency at 750C at unity p.f.  

  At full load                          99.19% 

  At ¾ full load 99.30% 
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  At ½ full load      99.37% 

   n. Efficiency at 750C at 0.8 p.f. lagging  

  At full load 98.99 % 

  At ¾ full load 99.13% 

  At ½ full load 99.21% 

   o. Load at which maximum Efficiency occurs 47.84% 

 p. Maximum Efficiency 99.37% 

 q. Regulation at full load at 750C  

  At unity p.f.     0.758% 

  At 0.8 p.f. lagging      3.248% 

 r. Terminal arrangement  

  HV Bare Bushing 

  LV Cable Box with Aluminum 
Busbar 

 s. Reference standard As per IS 1180, Level 1 

 t. Method of Earthing Solidly Earthed 

 Impulse level (Windings)  

      2. HV 250 kVp 

 LV NA 

 One minute power frequency (Windings)   

      3. HV 95 kVrms 

 LV 3 KV rms 

4.   Core Data  

 Type of core construction Core type 

 Material of core lamination CRGO 

 Thickness of lamination/Grade 0.23mm/23HP85D 

 Insulation between core lamination Carlite 

 Insulation of core bolt, washer and plated etc. Fiberglass and Perma wood 

 Maximum Flux density at rated voltage and frequency 1.65T (Max.) 

 Core bolt insulation withstand voltage for one minute in 
kV 

2 kV 

 Time in seconds for which the transformer can withstand 
without overheating the following over fluxing conditions 
(Sec) 
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 a. 120 % 60 sec 

 b. 140 % 5 sec 

 c. 150 % 2 sec 

5. Winding  

 a.   Type of winding  

  HV Cross-Over Winding 

  LV Spiral Winding 

 b. Type of Insulation  

  HV Uniform 

  LV Uniform 

 c. Insulation Class Class ‘A’ 

6. Insulating materials  

 Turn insulation HV Kraft paper 

 Turn insulation LV Kraft paper 

 Insulation core to LV Press Compressed Board 

 Insulation HV to LV Press Compressed Board 

7. OCTC  

 Make Paragon/ Giriraj  

 Tapping Range +10% to -10% at 9/2.5% 

 No. of steps/Position 8 Steps / 9 Position 

8. HV Bushing   

 Make and type CJI/Genesis, Porcelain 

 Rated voltage 52 kV 

 Rated current  4000 Amps 

 Basic Impulse Level 250 kVp 

 Wet and dry power frequency withstand voltage 95 kVrms 

 Minimum total creepage distance 1612mm 

 Cantilever Strength 3500 N 

9. LV and Neutral bushing  

 Rated Voltage 1.1 kV 
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 Rated Current 2150 Amps for ph./ 630 
Amps for neural 

10. Conservator  

 Total Volume in liters 100 Ltr. (Approx.) 

 Volume between the highest and lowest visible oil levels 37 Ltr. 

11. Tank  

 Type of tank Conventional (rectangular) 

 Material and Thickness of plates for construction of tank, 
radiator 

 

 a. Side plate M.S. / 4mm 

 b. Bottom plate M.S. / 5mm 

 c. Cover plate M.S. / 6mm 

   Radiator fins 1.1 mm 

    Vacuum to which the tank can be subjected to without       
distortion 

As per CBIP 

   Number of bidirectional rollers provided 4 

   spacing between rollers 700 mm 

12.   Minimum clearances for terminals   Phase to phase    Phase to ground 

 a. HV       530mm                     480mm 

 b. LV       25mm                         25 mm 

13.  Approximate weights (Subjected to ±10% Tol)  

  Core & Winding 1965 Kg 

  Oil 1375 Kg 

  Tank and fitting 800 Kg 

  Radiator 135 Kg 

  Total weight of Transformer 4275 Kgs 

  Approx. quantity of oil 1620 Ltr 

  Overall dimensions (Subjected to ±10% Tol)  

  a. Length                          2300 mm 

  b. Breadth            2100 mm 

  c. Height            3000 mm 
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Rev :

Date :

Doc No :

Rating kVA

Voltage ratio kV

Vector group

= 312.40 cm²

= 303.03 cm²

= 415/√3 Volts

= 239.6 Volta

= 22 Turns

= 50 Hz

239.60 x  10⁴
4.44 x 50 x 303.03 x 22

= 1.62 Tesla

= 1.62*1.1

= 1.781 Tesla

NSU
Prepared By

GKK
Approved By

R0

18-Mar-24

TPE-D-72-8374B

Phase voltage x 10⁴

FLUX DENSITY CALCULATION

630

33/0.415

LV voltage per phase

Hence, Flux density at 100% of rated voltage

So, Flux density at 110% of rated voltage

4.44 x F x A x T

=

Dyn1

Flux Density
=

Frequency (F)

Gross core area of limb & yoke 

Effective core area of limb & yoke (A)

LV voltage per phase

LV turns per phase (T)
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Rev :

Date :

Doc No :

Rating kVA

Voltage ratio kV

Vector group

= 1112 (Approx)

= 1.62 Tesla

= 23ZDKH85

1.62 T = 0.69 Watts / kg

= 1.25

= Core weight x Watts per kg x core building factor

= 959 Watts (Approx.)

NSU
Prepared By

GKK
Approved By

Core weight (kg) 

Flux density (Tesla)

Grade of core

Watts/kg at

Core building factor 

No load loss

R0

18-Mar-24

Calculated no load losses in Watts

630

33/0.415

Dyn1

NO LOAD LOSSES CALCULATION

TPE-D-72-8374C
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Rev :

Date:

Doc No :

Rating kVA

Voltage ratio kV

Vector group

LV:

LV phase current in Amperes at 630 kVA =

=

LV phase current in Amperes at 630 kVA = 876.46 Amp

= 0.000698 Ohms

= 1609 Watts

HV:

HV phase current =

=

= 6.36 Amp

= 18.22 Ohms

= 2213 Watts

= 3822 Watts

= 318 Watts

= 4140 WattsCalculated Load Losses at 75°C in Watts (Approx)

HV Voltage (in kV) X Sqrt(3)

HV I²R at 75°C (3 phase) in Watts

Total I²R Losses at 75°C in Watts (HV+LV)

HV phase current in Amperes at 630 kVA

HV resistance at 75°C (ohms/phase)

630

33/0.415

Dyn1

Total stray Losses in Watts (Approx)

630

33 x 3

NSU GKK

Prepared By Approved By

R0

18-Mar-24

KVA rating

TPE-D-72-8374G

LOAD LOSS CALCULATION

LV I²R at 75°C (3 phase) in Watts

Base KVA rating

LV Voltage (in kV)  x Sqrt (3)

630

0.415 x Sqrt (3)

LV resistance at 75°C (ohms/phase)

Page 1 of 1
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Rev :
Date :
Doc No :

Rating kVA

Voltage ratio kV

Vector group

= 312.40 cm²

= 303.03 cm²

= 415/√3 Volts

= 1.62 T

= 22 Turns

= 50 Hz

=

=

= 10.90

Flux density X 4.44 X A X F 
10000

1.62 X 4.44 X 303.03 X 50
10000Turn

NSU GKK
Prepared By Approved By 

Hence, Voltage per turn

Flux Density

Phase Voltage
Turn

LV Turns

frequency

Phase Voltage

Dyn1

VOLTAGE PER TURN CALCULATION

Gross core area of Limb & Yoke

Effective Core area of Limb & Yoke

LV Voltage per phase 

33/0.415

R0
18-Mar-24
TPE-D-72-8374H

630
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