[

PURCHASE ORDER

sp'eﬂff 'F"ﬂ__r“-

Feference No:

TEﬂIPaIthﬂlﬁfEllEﬂﬂﬁhnpplnﬂlt?ﬁ'l’ 168

Date of Issue: A EH/DL[/,;'\ & &
Subject: Electrical Machines
Furchaser;

Government Engineering College, Rajkot
Government Engineering College , Mavadi-Kankot
Road, Near Hanuman Temple ,Rajkot-360 005

GLJARAT

Supplier Mame: Protection Systems (India), Bangalore

With reference to our correspondence, Government Engineering College, Rajkot Is pleased to
award this detailed Purchase Order to Protection Systems (India), Bangalore for supply of items as per

the details given below at a total cost of 12,38,500.00 [Twelve lacs Thirty Eight thousand Five
hiundred Rupeeas):

ir. No | Item Name Quantﬁv Unit Cost [Rs.) | Total Cost (Rs.)  Delivery Period

1 1-Phase Transformer's 1 1,33,500.00 1,33,500.00 30
Test Unit

z F-Fhase Translarmeer's il 1.36,60:0.00 1,36,600000 30 |
Test Uinit

3 | Single Phase induction 1 "B8,200.00 &8, 200.00 30 |
Motor

4 | Three Phase Squirrel Cage 1 | 13200000 1.32,000.00 30 |
Induction Maotar

5 | Threw Phase Slip Ring 1 1,45,300.00 1,45,300.00 30
Induction &otar

6 | D.C. Series Motor 1 1.30,000.00 1,30,000.00 30

7 | D.C. Shunt Motor coupled to 1 2,30,900.00 2,30,900.00 n
D.C. Shunt Generator

8 | D.C.Shunt Motar coupled with 1 2.42,000.00 2,42,000.00 a0

Mon-Salient Pole Alternator




‘otal price (without taxes) ; Rs. 12,38,500.00

Total applicable taxes ; 14.5% vAT/CST

Total price (with taxes) : Rz, 14,18,083.00

Celivery + Government Engineering College, RajkotTesting/Installation
Llause (if any) - Testing and Installation required

Iraining Clause (if any) - Training Required for faculty & Staff

Technical Specifications © As per Annexure - 1

Delivery Period = 30 days from date of issue of confirmed purchase order or as early

a5 possible. Party has to do installation and testing .

Warranty : 24 Months
Special requirement ¢ [i} The Vendor will have to submit 2.5 % of the total amount as
performance bank guarantee for wa rranty period.
(il) Vendor has to submit manufacture wa rranty certificate for each
item under the contract.
{li} For any kind of Disputes, Jurisdiction Centre is Rajket.

{lv} Penalty Clause:

* Penalty will apply from the next day of completion of delivery
cum installation period.

* Penalty charge 0.01% per day of contract valye.

* Purchaser reserved right to cancel the order/contract in case
of any delay in delivery/inspection/installation and { or any
technical or quality standard violation as mentioned in inquiry
specification,

{v} Information brochures/ product catalogue, if any must be
accompanied with the quotation clearly indicating the maodel
quoted for.

Fayment Terms ¢ Delivery and Installation - 0% of total cost
satisfactory Acceptance - 100% of total cost




For
Government Engineering College, Rajkot
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Annexure |
Ceneric Specifications

Name of Package: Flectricnl Machines Lab.

 Specifieations

E!

E
| &,

1-PH.

NSFORMER'S TEST UNIT:

List of Experiments (The equipment set-up must be practiced 1o do the following |
CXPCrImCIls 1

2.

Sumpner’s test on single phass transform:

Open ciccuit und short cireuit test 10 determine regulation. efficiency und eguivalent
circuit of single phase transformer.

Parallel operation of two similar mansformers,

Parallel operation of iwo dissimilar transformers,

Open delta or V-V connection of two single phase transformers,

Seotl connection with two single phase transformers.

| Specificaticons:

2.

2

B el thi b

=

Similar transformers: 230V 230V, 1V A with lappings: 50% on Primary and
e, BO.6%. 1% on seconda me—J2nn’s (Mational / International repute mike),
Dissimilar trunsformer: 230V 220V 2kV A, with tappings 50%, 86.6%, 100% — 1
no. (MNetional /S International repiite make)

Power measurement; |hrough power analvsers — 3no’s (National J/ International
repule mke ).

Meters: Ay per requirement (National ¢ International repuite make).

All conneetions should be broughit out by BT 1-30,

MCB*s, Contactors OLR (National / International repute make ) should be built-in.
Neeessary londs should be provided, f
Auxiliary supply must be through EMI filier

RES-485 facility should be provided with HeCessary solftware

- Ihe complete equipment should be made of M.S, {18z} palvanized sheet duly |

powder coated. The from control sheet should also be palvanized (16g) sheel.
powder coated, screen printed and finally water prool clear lacquer coated,

NOTE:




1} Hum'.rlic-r;u.ﬂ demonstrate all the & experiments at the time of installation,

2) Make and quality of the equipment will be checked hefore clearing the equipment. I

' 3-PHASE TRANSFORMER'STEST UNIT: '

List of Experiments (The equipment set-up must be practiced 1o do the following
exXperiments):

I, Operation of three-phase transformer with various connections like; Delta-Delta,
Delta-Star, Star-Dela, Star-Swr, Zigeap-Dela, Zigeag-Star cic,

2. Polarity test of 3-Ph Trunsformer
Open cireuit and short circuit test to determine the regulation and efliciency of 3-Ph
Fransformer,

4. Direct load st of 3-Ph Transformer.,

Specifications:

I, Transformer:3-Phus/ 440V 230V 2K VYA — | io's

2. Power Anabvser: 3 Phase (Nabional / Intemnational repule make),

3. Ammeter: 3 ' digit ( National / [nternational repute make),

4. Voltmeter: 3 ' digit (National /| International repute make),

3. Autotransformer: 303, 440V 10A (National / Intemationa repule make).
6. Resistive load: 30, L0V 10A, 10 steps (with fan conling),

7. Facility: RS-485 with necessarv software and USB Port,

.

Lhe panel should be Zine plated, Powder conted, Screen printed and finally
couted with washable ciear com

9. BTI-15/30 connectors should be fixed to tuke the connections out for ease of
tperation

10, MCB, OLR. Fuses must be built-in for protections

NOTE:

I} Supplier must demonstrate all the 4 experiments at the time of installation. |

2) Make and quality of the equipment will be checked before clearing the equipment.

| SINGLE PHASE INDUCTION MOTOR:

List of Experiments (The cquipment set-up must be practiced o do the ﬁ:nilnmrtg
experiments 2

1. No-load and Blocked-Rotor test 1o plot circle diagram of |-Phase Induction motor |




- performanee evaluation
2, lLoad test on |-Phase Induction motor — performance evaluation;
»  Torque vs Speed
o BHP vs Efliciency
s BHP vs Power factor
e  Slipvs BHP.
3.  Determination of equivalent circanl diagram of a2 | phase Induction motor and
obtain s performance evalustion

Specifications:

Motor Rating: 2 [LP. (Make: Kiddoskar [ ABD / Crompion  Greaves
orEguivalent), '
2. Power Sapply: | Phase, 230 AC,

3. RPM: 1440,

4, Power analvser: DSP based {(Mational/lntemational repute make).

5. RPM Meter: 4 dignt (Nmional/Intemational repute make),

6, Mechanical londing must be on anti-vibration pads and . movement: through
betirings.

(7. Software with RS4BS-LISE converter should be provided.

| 8. MNecessary protection devices should ke from the Mational/International rq:lul:;
make only '

9. The panel should be made of 18g CR sheet duly Zine plsted and powder coated. |
Conmrol panel Trong should be 162 aine plated. powider couned, screen printed sheet |
with water proof clesr lnequer coating. !

10, Termingls must be browght out esing BT | 530 conneclors. :

1. Buil-in DOL starter should be provided for motor operation,

12, Proximiny sensor should be provided for speed measurement.

130 Auxiliary supply must be through EMI T ilers for all méters.

| NOTE:

L. Supplier must demonstrate all the 3 experiments al the time of installation. |
2. Make and quality of the equipment will be checked before clearing the equipment, |

LI E PHASE SOUIRREL CAGE INDUCTION MOTOR:

List of Experimenis (The equipment set-up must be practived to do the following |
Experimeits )

l. Circle diagram of 3-Phose Squirel Cage Induction motor — performance |
eviluation



(B 1]
'

Load test on 3-Phase Squirre] Cage Induction Motor — performance evaluation:
*  Torgue vs Specd

e  PBHFP vs Efficicncy .
o  BHP vi Power factor
®  Hlip vs BHP.

Determination of equivalent circuit diogrom of 3 phase Squirrel Cage Induction
motor and gbain s performance evaluation,

| Specifications:

= L o da L kD

| 8.

|9

Rating of the motor; 3HP, 315VAL, |440RPM (Make: Kirloskar /| ABB /|
Crompton Crreaves or Equivalent).

Ammeter: 3 4 digit (National / Interniational repute make).

Violtmeter: 3 V= dipit (Nationa! / International repute maké).

Power Analvser: DSP based (Mational / international repute make).

RPM meter: 4 dign display (Mational / Intemational repute make).

The panel should be made of 182 Sheet metal with Zine plating -and powder coated.
he tromt panel should be sereen printed and finally water proof clear lacquer
conated.

Terminals should be brought out through BT 1530 connectors.

Motor should be mounted on powder coated 3mm thick MS sheet with anti- |
vibration mounts o avoid any vibrations,

Friction type loading should have two scales und pullev, The movemnent must be
through National/International repute make bearings.

10, Software with RS4E5-USH converter should be provided. National ! International .

repute make MCB, OLR, HRU Fuses should be provided.

NOTE:

Iy Supplier must demonsimte ull the 3 experiments at the time of insmaliation,
2y Make and quality of the et'||1i|'l1'|1-r:r|1 will b chiecked before ole urin;:_ l;hu'equi.pmcnt.

THREE PHASE SLIP RING INDUCTION MOTOR;

List of Experiments (The equipment set-up must be practiced to do the following I
experiments )

I, Ll test on 3 phase Slip ring Induction motor — performance evaluation:

o Torgue vs Speed
o BHP vs Efficiency
= Slip vs BHP




o BHP vs Power factor.

2 !':ipm:l controd of -"“F' riI}]._J induction motor by
®  Stator vollage control
o  Rotor resistance control.

Kpecificarions:

. Motor rating: 24KW, [4mpm, 30 (Make: Kidoskar ¢ ABB / Cromplon Greaves
or Equivalent ).

2, Ammeters 3V digin {Natenal/ International repute make),

. Voltmeter; 3 V2 digit (National/International repute make)
4. Power Analyser: DSP based {Notional/ Intemational repute make).

2 RPM meter: 4 digit {Mational/Intemational repute make).

6, Power analyser with RS 485 USB converter and necessary software should also be
provided.

7. Built-in DOL should be provided for motor aperation.

B, Auxiliary supply 10 all the meters should be theough EMI filters.

9. Maotor should be mountad on Smm M.S. inverted "L powder coated sheet with
anli vibration mounts.

10, Safety  should be  taken care wsmg MUB's, OLR, HRC  fuses
{Natonal/International repute make) and glass fuses for meters.

I1. The panel should be made of 18 enuge Zine pinted und powder coated sheet. Front
plate of the panel (10} will alse be Zine plaed. powder coated. screen printed and
finally clear lacquer coated.

12. All the neceéssary terminals are brought ol through BT1 15/30 connectors for
extemal connections,

13.
| NOTE:

1) Supplier must demonstraie all the 2 experiments al the time of insallation,
2)  Make and quality of the cyuipment will be checked before clearing the equipment,

D.C SERIES MOTOHR:

List of Experiments (The equipmeni set-up must be practiced 10 do the: following
experiments):

. Lood test on DO Series motor

2. Pre-determination of Speed-Torgue, BHP-efficiency characieristics of DC Series
motor,

3, Speed Control of DC Series motor by




‘= BHP vs Power factor,
2. Speed control of slip ring induction mator by
*  Stator voltage control
®  Rotor resistance contral

Specifications:

. Motor rating: 2 4K'W. 1440rpm, 30 (Make: Kirloskar / ABR / Crompton Cireaves
or Equivalent),

2. Ammeter: 3 % digit {Nationul/Intemational repute make).

3. Voltmeter: 3 ' digit (National/Internstional repute make)

4. Power Analyser: 5P based {(National/Intematjonal repute miake),

5, RPM meter: 4 digit (National/International repute make),

. Power analvser with RS 485 USH converter and necessary software should slso be
provided,

7. Built-in DOL should be provided for molor Operation, I

4. Awxiliary supply to all the meters should he through EMI filters.

9, Motor should be mounted on Sinm M.S. invered L powder coated sheet with

anti-vibration mounts,
10. Safety should be  taken e using MUB's. OLR. HRC  fuses
I:Nuliurll.ﬂ."]I1=I.-|.:l'll-ulil1n;.1| Tepute make) dnd olass Rases for meters,
- The panel should be made of 18 suuge Aine plated and powder conted sheetl. Front |
p-l.:!.-.- of the panel (16p) will also be Zine planed, powder codted, sereen printed and
finally elear lacquer coated.
12, All the necessary terminals are brought out through BTI 1530 connectors For
external connectinns,
I3,
NOTE:

1) Supplier must demonsirate all the 2 experiments ot the time of installation.
1) Make and quality of the equipment will be checked befire clearing the equipment,

6. | D.CSERIES MOTOR:

List of Experiments | The' equrpmenl s¢t-up muost be procticed o do the I'ullﬂmng
| experiments);

+ Lood test on DC Serics motor

R Pre-determination of Speed-Torgue, BHP-cificiency: characteristics of DC Sertes
TR IT

' 3. Speed Control of DC Serics motor by

!
|72
|




o  Flux Control
& Armature Resistanee Conirol,

| Specifications: |

D.C. Series motor: 3.7 KW/ S00rpm230V (Make: Kirloskar / ABB / Crompton
Cireaves or Eguivalent),

2. Ammeter: 3 ' digit (National/International repute make)
3. Voltmeter: 3 ' digit (National/ International repute make)
| 4. RPM meter: 4 digit (National/ Intemational replte make)
| 3. Serecn printed (M.S) panel box with washable clesr coating should be there.
| 6. Buli-in D.C, power supply (28A DU must be provided I
i . Built-in variac for armature supply must be provided
| & Buili=in Rheostat must be provided.
| 9. Mechanical loading with heavy duty bearing and anti-vibration pads must be
provided,
10, Protection devices of NationalImemational repute make like MCB, OLR, and
Fuses should be bulli-mn.
11, All terminals must be brought out o cisy operation, '
| NOTE:
1} Supplier must demonstrute all the 3 experiments st the time of installation.

| 2}

Make and quality of the equipment will be checked befire clearing the equipment. |

List of Experiments (The equipment set-up must be practiced to do the following
| experiments};

i D.C, SHUNT MOTOR COUPLED TO D.C. SHUNT GENERATOR:
I
|
I

[ 1. Load cheracteristics of O Shunt Genermar i
i 2. | nod test on DC Shut motor, |
; 3. Hopkinson's fest
| 4. Swinburne's test
l 3. Speed control of DC Shunt Motor by
I o Agmalure vollage control
s Flux contral.
Specifications:

D.C.Shunt Motor: 3.76W (Make: Kirloskar | ABB / Crompton: Greaves o1
Eqg yiwlﬂ ik,




2 D.CShum Generator: 35KW (Make: Kirloskar / ABB | Crompton Greaves o
Equivalent),

| 1. Speed: 1500 RPM. |
| 4. Ammeter: 3 digit (National/Inteenaticngl repute make),
| 5. Voltmeter: 3 % digit (Nationaldnternational repute make),
| 6. RPM meter: 4 digit (Nativnal/| nternational repule make), |
| 7. lemust have intermal variac for srmature anif field,

8. Sereen printed panel with washable ¢lear coat
| Y. Motor-generator must be mounted on anti-vibration monts i avoid vibration, |
|10 1t must have necessary built jn DO Supply.

11, Fecessary loads must be provided
| 12. Mators should be coupled using puarded jow-coupling

NOTE:

|} Supplier must demonsirate all the 5 ex perinients at the tme of installation. ‘
2} ‘Make and quality of the equipment will be checked betore clearing the equipment. |

|DC. SHUNT _MOTOR  COUPLED _ WiTH NON-SALIENT _ POLE |

ALTERNATOR:

List af Expertments { The cqupment se-Up must be practiced o do the following
X MErTIEnLs );

Direct load test of un Alternator

Regulation of Aliernator by EME method.
Regulation of Altermator by MMTF method,
Regulation of Alternutor by ZPF method
Sequence impedance of evlindrical rotor alternatior,

U e i 2

Specifications:

C b DU, Shunt motor: SKW) | AMpm 220V DC (Make: Kirloskar / ABB / Crompton
Gireaves or Equivalent),
2. Non-Saliest pole ulternator SEVAZISUOrpmA30Y AC (Make: Kirloskar / ABR / |
Crompron Greaves or Equivalent).
3. Ammeter: 3 4 digit (National/International repute make),
4. Voltmeter: 3 % digit (National Intermational repule make),
3. Power Analyser: 30 (National/lntermational repute make),

| B RPM meter; 4 digit display EHuli-.u_ml.-'ln[e_r_r.mziunul__n_rpuh: makel,




7.

The panel front must be mode of log Zine coated CR Sheet powder coated, screen
prrinted and finally coated with washable clear com

8. Assembly must be mounted on M.§ poswder coated inverted ‘U’ channel with anti-

vibration mounts,

Y. Built<in D.C. power supply (284 DC') must be provided.

1. Power Analyser should be with RS-485 fuciliry.

H. RS 485-USRB converter with ecessiary soltware should be provided,
2. Necessary loads must be provided,

13. MCB. OLR, Fuse should he buili-in for protection.

B4, Assembly should be dona using lovesjoy coupling with guard,

| o

N
!
I

TE:

supplier must demonsteate all (e 5 experiments al the time of insiallation,
Make and quality of the equipment will be ghecked before clearing the equipment.




