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MAHARASHTRA STATE ELECTRICITY TRANSMISSION CO. LTD.
Executive Engineer
MSETCL EHV 0&M, Division,
Near Market Yard, Bapat Camp, Kolhapur
Tal: - Karvir, Dist-Kolhapur-416 005
E<mail: - ee3210@mahatransco.in
Mobile: - Off-023 1-2651529, Fax-0231-2680171
EE/EHV(O&M)/Dn./lSSZ Date: 15.10.2024.

Sub: Budgetary offer for work of supply, installation, testing, commissioning of Transformer

Auxiliary Monitoring system (TAMS) at 110 kV J aysingpur S/s under EHV O&M Division, Kolhapur
for preparation of estimate.

Ref: - 1) MSETCL/CO/CE(ACI&P)/TAMS/No. 710 Date.25.09.2024.
Dear Sir,

Budgetary offer are invited by the undersigned for supply, installation, testing, commissioning
of Transformer Auxiliary Monitoring system (TAMS) at 110 kV Jaysingpur S/s under EHV O&M
Division, Kolhapur for preparation of estimate on or before:22.10.2024 up to 10:00 Hrs. The other
terms and conditions are as mentioned below.
* The budgetary offer rates shal] include all charges for T&P. skilled workmen etc.
* The Quantities mentioned in our schedule are tentative & subject to varied.

* The bidder should be approved vendor of MSETCL for TAMS. The product offered by bidder
should be verified at Automation Lab MSETCL Airoli. Necessary approval should be attached.

* The bidder should submit IEC 61850 ed. 1 & 2 certificate, IEC 62351 Certificate, IEC 61000-
4-2, IEC 62443 -4-2, TIEC 61000-4-8. Environmental Certificate as per IEC 600068, IEC
600068-2-6 certificate.

* The GST & other taxes should mention in the budgetary offer.

* Budgetary offers received after the due date will not be accepted.

* Schedule is attached, offer should be submitted strictly in the format.

* For more details ref. Circular under ref No. 1.

Encl: Schedule.
(Aftab Khan)

Executive Engineer
EHV (0&M) Division, Kolhapur.



Schedule for supply, erection and commissioning of transformer auxillary monitoring system at 110kV Jaysingpur S/s under EHV O&M Dn, Kolhapur

? Rate per unit Rates per
r. No. Particulars Specification Units | Qty | excl of the GST unit incl of
taxes all the taxes
Supply Portion
Compatible with IEC 61850, 104, Modbus
1 TAMS Software with necessary shall be able to generate Chart, Graphs, Each | 1
Customization as per /s requirement Customized reports in PDF / Excel Format .
IEC 61850 edition 1 & 2 complied, 2x ethernet
TAMS TAP Changer Controller cum ports, 2x FO Port, 2x RS 485 Port, supply
2 Mransfor mer Monitoring Unit (TF I[ED) | Voltage 110 or 220 VDC or 0-300 V AC/DC, 16| Each | 5
DL, 8 AL 4 DO
IEC 61850 edition 1 & 2 complied, 2x ethernet
ports, Supply Voltage 110 or 220 VDC or 0-
3 |TAMSRTU /PTIED 300 V AC/DC, LV PT Input Module Each | 1
TAMS Terminal Board (Yard Cabinet] IP 65 rated Panel with necessary stand
4 Each | 5
TAMS Industrial Grade PC along with Fanless design, 2x ethernet interfaces, 2.0
5 i GHz, Windows Operating System Each [ 1 ‘
Standard Kiosk in the Control Room g p R
6 |Armoured Fibre Optic Cable 6 Core Armoured Fiber Optic Cable RMT | 500
7 12 Core Copper Cable 12 Core Copper Cable RMT | 200
8 4 Core Copper Cable 4 Core Copper Cable RMT | 400
Convertor for A red t i
9 |TAMS FO Joint Box / LIU ve;\;el or for Armoured to unarmoured vice Each | 5
i 4x Ethernet Ports, 4x Fiber Ports, managed
10" |TAMS Managed Ethernet Switch arch. Based communication switch Each | 1
Service Portion
Configuration, Testing, Validation of T/F Cabling, Termma_tlon QFOLTC DM &FCC with
11 or ICT in TAMS Software [ED & Programming of [ED as per site Each | 5
requirement
.- |Installation of terminal board near T/Fin |Grounding of stand & Installation of terminal Bach | 5
"7 |yard board on stand ac J
Customization of TAMS Software as per Development of Welcome scr’e‘ens & indiwd.ual
13 T T/f screen & settings page of TAMS as persite | Each | 1
requirement
. Laying of FO Cable from T/fto control room
14 |L fFO Cabl
RAL Galle using existing cable trench RMT 500
Testing & establishment of communication|Installation of multiple FO Joint Box &
15 |using FO Joint Box & managed Ethernet ~ |managed ethernet switch & establishment of Each | 1
Switch communication from each T/fIED & TAMS

HV} g’E’ ‘ / | ’
| /
B@c"utiv ngin\é‘ei‘ \

EHV O&M Division Kolhapur
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MAHARASHTRA STATE ELECTRICITY TRANSMISSION CO. LTD.
{CIN NO. U40409MH200656C153646)

From: . ' To,

Office of The Chief Engineer (ACI& P), ' The Chief Engineer (Tr. O&M)
Old Load Dispatch Centre Building. “Prakashganga’. MSETCL.

Thane Belapur road, Airoli Sector- Plot No C-19, E-Block,
Navi-Mumbai-~400708 - BKC, Bandra (E).

E-mail : ceaci@mahatransco.in - Mumbai — 400 051
Tel. No: 022-276004053

Web:  http//www.mahatransco.in.

|
MSETCL/CO/CE (ACI&P)//TAMS/No. §071 0 Date 25 SFP 20%
- ]
SUB: General Technical Specifications for - Fap changer controller cum Transformer Auxilian
Monitoring System® (TAMS).

REF: 1) MSETCL/CO/Tr. (O&MY/SE-VEE-1I/TE/No. 5795 dtd 26.08.24
2) MSETCL/Dir (Op.)/No.1386 did 24/09/2024

With reference to your office under ref. no |, to finalize the uniform technical specification of
Transformer Auxiliary Monitoring System, this office has prepared general technical specification
of said system and put up for the approval of ¢ ympetent authority.

Accordingly, Competent authority approved the General Technical Specifications for *Tap changer
controller Cum Transformer Auxiliary Monitoring System® (TAMS) along with 02 types of
architecture solutions (ring topology & star topology) and BOQ. The solution is suitable to apply
at Non SAS substations in MSETCL.

The selection of locations for installation of * T AMS® are to be decided by CE Trans O&M Section.
CO, MSETCL.

The approved architecture, BOO & lechni al Specifications are enclosed herewith for Vour
reference and further needful.

Encl: 1) Architecture (Ring & Star Topology)
2) BOQ & Technical Specitications.

Chief lflngi!!msm' (7C)

ACI&P, CO, MSETCL
Copy s.w.r.to:

The Director (Operations), MSETCT .0, Mumbai,

o M 5 0 0 e L e
............................................................



CIN No. l.'40109MH20058GC153 6
Office of the Chief Engineer (ACI&P)
: : Contact no.: (0) 02227600405 Old Load Despatch centre Building,
Mlﬁ:wsgg Email‘ Id: gga_cﬁi@kg:‘a_halriu_sﬁc_q’.m : I:hal:le Be]apl‘lr road, Airolj,
Website :,h_ttp_sw:fi\gww.mahaimﬂsco.:n Navi Mumbaj — 400708
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No. MsE'I'CL/CO/CE/ACIEP/..\TQ.H&;E o ' ) Date: 10/09/2024
|

| _ DOCKETC éﬁﬁﬁm
| L SHEET

Subject : Generg] Technical Specifications for "Tap changer controller Cum Transformer
Auxiliary Monitm-ing System' (TAMS Jommemee Approval thereof,
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INWARD / OUTWARD DETALL S
TO WHOM —_— :
o INWARD | OUTWARD
SASET o o REMARKS IF ANY
SUBMITTED ‘ |10 WHOM
NO. DATE | casp
- | rorwaRDED
)’ |
Director
(Operations)
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OFFICE NOTE
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General Technical Specifications for ‘Tap changer controller Cum Transformer
Auxiliary Monitoring System’ (TAMS).  —oceeee Approval thereof.

=

REF: 1) Trans O&M Letter No. MSETCL/CO/Tr( O&M)/SE-I/EE-II/TE/N0.5795 dtd 26.08.24
2) Office note MSETCL/Dir(OP)/No. 908 Did.05.07.2024.
3) T.0 letter no. MSETCL/CO/CE (ACI&PYKE/TAMS/0414 Dtd.19.06.2024.

[} Preamble:

In reference to the above subject. solution architecture offered by M/s Karishma Electricals.
CSN using Phoenix Contact products for “Tap changer controller Cum Transformer Auxiliary
Monitoring System’ (TAMS) was approved vide reference (2) above. In this solution the
architecture with star & ring topology was standardized.

Now, in view ol the discussion of CL. Trans O&M, CO with Director (Operations). CE.

Trans O&M, CO, vide letter under reference (1) has asked to frame and finalize the technical
specification of TAMS to have uniformity in technical specification & design of TAMS in
MSETCI.. :

In view of above., General Technical Specifications for Transformer Auxiliary Monitoring
System (TAMS) irrespective of any specific vendor have been prepared as below -

IT) General Technical Specifications for Transformer Auxiliary Monitoring System (TAMS):

A) General Scope;

1. The transformer auxiliary data collecting device (IED / RTU / PLC controller) is to be
installed in the switch vard near transformer. The device shall be mounted in the
switchyard near transformer in a scparate panel (suitable for IP65) and the transformer
auxiliary signals are to be hardwired-up from FCC to TAMS panel. The device shall have
BO card for o/p command and BI - AT card for connecting transformer auxiliary inputs
and 4 - 20 mA inputs from transformer / ‘| ransducer. Suitable as per site requirement.

2

. From TAMS panel (PLC controller/ IED/R I'U) the data shall be routed through optic cable
to the monitoring device (PC with TAMS software) in control room. The output data from
the device shall be on IEC 61850 / 1EC 60870-5-104 and transferred to the control room
via armored fiber optic cable.

(V8]

. Control room shall have a wall mounted rack for termination of communication cable
from yard and for mounting other required devices. Industrial grade furniture to be

1



SUB:  General Technical Specifications 1 Tap changer controfler Crm Transformey Auxiliary
11flafti{ol‘iizg AS}’\S'm:n’(T}L‘IIS). ------ - Approval thereof,
M__ - “‘Hm__h__“_——-——_i_m
provided for workstation PC or 4 iiable panel can be provided for the same in Contro|
Room.

4. There shal] he one device / RTU i conirol room having f’oHowing ports - IEC 61850 x 2
ports. IEC' 104 x 2 ports, Modbuys x 2 ports (at least one seria] port). This device js required
for configuration of transformer [ v side voltage & current (for AVR & temperature cyrve
Purpose). Also it shalj act as a darg exchange unit on protocol such as |EC 61850, 104.
Modbus.

5. The data fromy all transformer cornecied devices shal] pe Integrated ip the transformer
local data monitoring syste, (| AMS PC) where the required software shal] be installed,

6. The MSETCL, approved OEMy / veudors for IED / RTU/ Cont’mller/SAS shall be
acceptable. The vendors offering sajd solution with approved prodyctg are
aceeptable provideg their solution js verified and approved at Automation Lab,
ACI&P office,

B) Technical specifications ang Test Certificate of major parts of offereq product solution:

L IED/RTU PLC controller with Ry BO & Al card:
® MSETCL, approved IED / RTL / Controller

* Protocol - IEC 61850 Edition | &2
* [EC 60870-5-101/104 server & client
* IEC 611313 (for PLC controller)

*  Modbus/TCPp - » no’s RS48s

* Memory / slorage 512 MB

* Prolocols Supported- hups. F1p, SNTP, SNMP. and SMTP.

* IEC 61850 Server with GOOSE Publish/Subscripe mechanism,
* Binary Inputs - 16/24/32 - aq Per site requirement.

® Binary Outputs -8/16/24. as per site requirement,

® 8 Channe] for A nalog Inpu.

¢ Portse9 4 Ethernet Port. 2 X FO port. 2 x RS485.

* Supply voltage ~ 110/220 v DC OR Universal 0-300v AC/DC.

(Suitable converter can be utilized, if required)

o



SUB:  General Technical §

pecifications jor

Tup changer controller
Monitoring System’ (TAMS).

Cum Transformer Awxiliary
- Approval thereof

i = S

Cyber Security compliance: Th

B

2.

3

4. Transformer Auxiliary Mounitorine System softw

€ equipment provided shall be cyber secured
1. 1EEE 1686

2. IEC 62351

Test and Standards:

Electromagnetic Compatibility Test (EMC):
1. Electrostatic Discharge 1EC 61000-4-2.
2. Immunity Test (power frequency magnetic field) IEC 61000-4-8
* Environmental Test : Ag per 1EC 60068

®  Mechanical Test - Vibration test (IEC 60068-2-6)

Workstation PC: (As per MSETCL approved make)
*  Windows operatin g system (latest version).
* Industrial PC. FAN Jess design (IEC 61850-3 complied).
° 2 x Ethermnet interfaces {integrated sw itch)
* i7.2.0 GHz 8GB RAM.2x 512 GB SSD, RAID 1.

* Power supply - dual power. 10/220V DC, 230 V AC.

are (TAMS) software:

MSETCL approved / verified. For new solution provider, Software functionality shall be
verified at MSET(. Automation Lab. ACIP office.

il Windows based software with suitable 4n t-virus software to he provided on PC.
TAMS Software database should be binary encrypted database and it should be tamper
proof.

ii.  Software display: Analytics kind of display & view like SCADA with details
chart/graphs with SAS supported protecols library.

5. E

6. All other equipnent’s shall be MSE] L

thernet switch:
=ernet switch:

Managed Layer 2 switch, ports requirements as per site, with sufficient spare ports.

- SAS standard make.



SUB:  Generyl Techmical Specifications for “Tap changer congr
Mrm_ifuring System” ¢ Tams). pproval theregy

C) Minimum Features re uired in T ransformer Auxiliary Monito

L. The Transformer Auxiliary signals are to he hardwired up in the PLC controller/IED/RTU/ (to
be installed i substation switch yard) and iis configuration ip TAMS software (to be installed
in substation control room) is to be dope.

Following ﬁmct’ionaiily and features are mip, required in TAMS system

I. Monitoring of FAN status. HV and 1 v winding temperature, Oj] lemperature, TAp
position. Number of TAP operation. ang LV voltage.
. Manua) & Auto operation of FAN. TAP.
ii.  BI/BO/AJ/ Temperature read; ngs.
V. Automatic Voltage Regulation (AVR) funetion required.
Vo Auto/ Manual. Master/follower mode selection for AVR / Tap operations.
vi.  Report extraction tool o lemperature valyes, B/ BO signals values and Tap position.
Vii. Reports, trends / graphs extracted ip, excel sheet & pdf formats,
Vil Time based data log record for HV& LV- wTL OTI, TAP Position, Tap Count & 11v .
and LV Voltage. _
iX.  Real time summary view, individua transformer screen. temperature setting, AVR
setting page & Alarm pop up & master follower,
X. Event & Alarm lig in LDMS as per operation.

Xi.  Load lemperature curve for cach T/F (current Vs Temperature graph)

2. Option for (2 types of Architecture are proposed. one with Ring topology & other with Star
topology.,

3.The PLC controller / 1ED/RTU output on [EC 6]850 7 IEC 60870-5-104 communication
protocol to be verified.

I11) Benefits observed:
Following benefis are observed for thig solution implementeq at MSETCL, substations -

1. The unit shal] pe useful at substation here frequent tap change operations are required
for Voltage regulation. AVR hel s in achi eving this casily by Operating automatically as
Per requirement.

oller Cum Transformer Awxiliary



SUB:  General Technical Specifications for Tap changer controller Cum Transformer Auxiliary
Monitoring System’ ( TAMS). o dpproval thereof.

[E]

Getting history & records of tap change as well as temperature and cooling system status
through report generation.

Easy to commission at substations where existing RTCC are out of service. Saving in the
cost as control cables for transformer auxiliary signals are not required from yard to
control room,

(O]

4. Substation wherein there is space rroblem for accommodating new bay control & relay

E= J 2

panel commissioning, at such places RTCC panel can be replaced by retrofitting of TAMS
unit thereby creating free space.

IV) Approval of *General Technical Specifications & solution architecture’ for Tap Changer
Controller cum Transformer Auxiliary Monitoring System (TAMS):

Substations which are old often face several challenges that can be eflectively addressed
through the implementation of customized automation solution, By implementing customized
automation solutions, MSETCL. can modernize its aging infrastructure, thereby improving
reliability. efficiency. and safety while reducing operational costs and ensuring compliance with
modern standards.

The proposed *General Technical Specitications & solution architecture” (ring topology
& star topology) and BOQ are enclosed herewith. This standard solution is verified and found
suitable to apply at Non-SAS substations. I approved. same will be intimated to CE, Trans (0&M),
section. CO. The selection of locations for_usage of *TAMS’ be decided K9 CE, Trans (QO&M)
section, C.0.
.

5 o

&Y

Superintending Engineer ( Protection)
v/ f,A
Y/,

Chief Enginegr (ACI&P)

---- For recommendation.

Director ( W’S) @ ;]/: %

-~ For appr(?‘(&i.’



s
MAHATRANSCO

Meuseeea Sute Becntee Tonwssinn o (38

General Technical Specifications fo “Tap changer controller Cum
Transformer Auxiliar Monitorine System’ (TAMS)

A) General Scope:

1. The transformer auxiliary data collecting device (IED / RTU/ PLC controfler) is
tobe installed in the switch yard near transformer. The device shall be mounted in
the switchyard near transformer in o separate panel (suitable for IP65) and the
transformer auxiliary signals are (o be hardwired-up from FCC 1o TAMS panel. The
device shall have BO card for o/p command and BI - Al card for connecting
transformer auxiliary inputs and 4 - 20 mA inputs from transformer / Transducer.
Suitable as per site requirement.

28]

- From TAMS panel (PLC controller 11D, RTU) the data shall be routed through optic
cable to the monitoring device (PC with TAMS software) in control room. The
output data from the device shal] be on 1EC 61850/ IEC 60870-5-104 and transferred
to the control room via armored fiber optic cable,

3. Control room shall have awall mounied rack for termination of commun
from yard and for mounting other required devices, Industrial grade furniture 1o be
provided for workstation ¢ Or a suitable panel can be provided for the same in
Control Room.

ication cable

4. There shall be one device / RTU in control room having following ports - IEC 61850
X 2 ports, IEC 104 x 2 ports. Modbus x 2 ports (at least 01 serial). This device is
required for configuration of transtormer LV side voltage & current (for AVR &
lemperature curve purpose). Also ji shall act as a data exchange unit on protocol such
as IEC 61850, 104, Modbus.

th

- The data from all transformer connected devices shall be integrated in the transformer
local data monitoring svstem {(TAMS PC) where the required software shal] be
installed.

6. The MSETCL approved OLMs / vendors for IED / RTU / Controller / SAS shall
be acceptable, The vendors offering said solution with approved products are

acceptable provided their solution is verified and approved at Automation Lab,
ACI&P office,

B) Technical specifications and Test Certificate of major parts of offe

red product
solution:

L 1IED/RTU / PLC controller with BL, BO & Al card:
¢ MSETCL approved IED / RTU 7 Conm Her

*  Protocol - [EC 61830 Edition 1 & 2

* 1EC 60870-5-101/104 server & client

TAMS GTP

i S MA% E&Sw s
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o [EC61131-3 (for PLC controlier)
¢  Modbus/TCP - 2 no’s RS48%
s Memory/ storage 512 MB
¢ Protocols supported- hitps, FTP, SNTP, SNMP, and SMTP.
s [EC 61850 Server with GOOSE Publish/Subscribe mechanism.
s Binary Inputs —16/24/32 — as per sitc requirement.
e Binary OQutputs -8/16/24- as per sitc requirement.
¢ 8 Channel for Analog Input.
e Ports ---- 2 x Ethernet Port, 2 x FO port, 2 x RS485.
 Supply voltage — 110/220 V DC OR Universal 0-300V AC/DC.
(Suitable converter can be utilized, if required)

Cvber Security compliance:
1.  IEEE 1686
1. 1EC 62351

2. Test and Standards:
e Electromagnetic Compatibility Test (EMC):
1. Electrostatic Discharge [EC 61000-4-2,
2. Immunity Test (power frequency magnetic field) [EC 61000-4-8.

e Environmental Test : As per [EC 60068
e Mechanical Test : Vibration test (1EC 60068-2-6)

3. Workstation PC: (As per MSETCL approved make)

e  Windows operating svstem (latest version),

s Industrial PC. FAN less design (IEC 618303 complied).
o 2 x Ethernet interfaces (inteurated switch)

s i7,2.0GHz 8GB RAM. 2 x 312 (_}é SSD, RAID 1.

e Power supply ~ dual power. 1107220V DC, 230V AC.

4. Transformer Auxiliary Monitoring Svseem software (TAMS) software:

I.  MSETCL approved / verified. For new solution provider, Software functionality
shall be verified at MSETCL Automation Lab, ACIP office,

. Windows based software with suits

ble anti-virus software w be provided on PC.
TAMS Software database should be hinary encrypted database and it should be
tamper proof.

TAMS GTP , SPECIFICATIONS
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iii.  Software display: An.;‘.}t:o kind Hsplay & view like SCADA with details
chart/graphs with SAS supported protocols {ibrary.

-

5. Ethernet switch:
Managed Layer 2 switch, ports requirements as per site. with sufficient spare ports.

6. All other equipment’s shall be MSETCL SAS standard make.

C) Minimum Features required in Transformer Auxiliary Monitoring System {TAMS):

|. The Transformer Auxiliary signals are to be hardwired up in the PLC
controlle/IED/RTU/ (to be installed in substation switch yard) and its configuration in
TAMS software (to be installed in substation control room) is to be done.

Following functionality and features are min. required in TAMS system

i Monitoring of FAN status. HV and 1V winding temperature, Oil temperature, TAP
position, Number of TAP operation. and LV voltage.
i, Manual & Auto operation of FAN.TAP,
iii.  BI/BO/ AV Temperature readings
iv. Automatic Voltage Regulation (AVR) function required.
v.  Auto/ Manual, Master/follower mode selection for AVR / Tap operations.
vi. Report extraction tool for temperature values. BI/ BO signals values and Tap
position,
vii.  Reports, trends / graphs extracted in excel sheet & pdf formats.
viii.  Time based data log record for HV& [ V- WTL OTL, TAP Position, Tap Count &
HV, and LV Voliage.
ix. Real time summary view. individual rransformer screen, temperature setting, AVR
setting page & Alarm pop up & master follower.
x. Event & Alarm list in TAMS as pu peration.

xi. Load temperature curve (current vs | emperature graph).

2. Option for 02 types of Architecture are proposed, one with Ring topology & other with
Star topology.

3 The PLC controller / IED/RTU output on {EC 61830/ [EC 60870-5-104 communication
protocol to be verified.

TAMS GTP . SPECIFICATIONS
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General Bill of Material / Qty. for TAMS

;

Item Il Descripl on \% P;:S::: i Quantlty
TAMS Software | This software collects “data from various 1ED installed in |

with necessary | the field near T/F and process It as per S/s. aeqmrement‘ MSETCL 1 Nos. for {

| Customization as and it provides easy to use¢ oraphical user inter face for | approved / Multiple |

per S/s. substation operaung staft. Software should support \ Std. make | T/F |

T equirement scalability B ,

This device col llects the data L fro

n Fan (,ont;m Cublr e and‘}

On Load Tap Changer Drive Mechanism and applies the |

~ 'TAP Changer i necessary interlocks and logic and process the data and
| Controfler cum | forward itto TA MS software mktdi led in the control reom. | MSETCL
. Transformer Usually one 1ED installed per T/F. This IED should be | approved/

St make
(’I‘FIED} Comm. And it should work on 220V i)(.fl’li}\‘ pe

Monitoring Unit capable of accepting inputs s qeh as 4-20 mA RS485
k And this communicates on

: | whichever available at 5/s.

M_ﬂ_'} 61850 / 104 protocols. e
'%
i

This device is required for configuration of transformer
LV side voltage & curr ent (for AVR & mmpeaature curve
RTU/ PTIED \purposej Also itshall actas . data exchange unit on

MSETCL
approved N
rotocol such as |EC 61850, 104 \mdbus This device Sted. make

shall have minimum 02 puz ts for eack

Th}s P6 565 rated panel with necessa
| feet height installed near ead

af"\hove pzotuwl

y st'\";d uf a&mmt 4
:in the field and

1%!

" |V
Terminal Board grounded using ceme nt in the field. tED and necessary | ap 15}{3 E{i“
(Yard Cabinet) devices installed in this panel. As it occupies one ofthe | St% z:\mlw
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| Bthernet Switch communication infrastructure. approved /| Multipie |
| Bther - | swmake | TP
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D) Benefits:
Following benefits are to be achieved from this solution at MSETCL substations —

I. The unit shall be useful at substation where frequent tap change operations are
required for Voltage regulation. AVR helps in achieving this easily by operating
automatically as per requirement.

(g6}

Getting history & records of tap chunge as well as temperature and cooling system
status through report generation.

Led

Easy to commission at substations where existing RTCC are out of service. Saving
in the cost as control cables for transtormer auxiliary signals are not required from
vard to control room.

4. Substation wherein there is space problem for accommodating new bay control &
relay panel commissioning. at <uch places RTCC panel can be replaced by
retrofitting of TAMS unit therchy creating free space.
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