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November 15, 2018
APPROVAL NOTE

Sub: Request for approval of Additional Capital Expenditure during FY 2018-19
and Multi Year Tariff (MYT) Control Period 2019-24 - Baspa-ll HEP

In compliance of Himachal Pradesh Electricity Regulatory Commission, Shimla for tariff
filling procedure, a Committee was constituted vide Office Order dated 25.09.2018
regarding additional capital expenditure which is to be incurred during FY 2018-19 and
Multi Year Tariff (MYT) Control Period 2019-24. The Committee has studied
requirement of such expenditures and detailed business plan has been prepared along
with its technical report and the same has been submitted to the undersigned.

Based on the Committee report, it is recommended that additional capital expendifure
may kindly be approved from Board of Directors, JSW Hydro Energy Limited.

- Submitted for kind approval please,

<5

[Perveen Puri]
Vice President & Head of Plant
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Baspa- i H. E. Project,
Sholiu Colony,P O. Tapyj - 172104,
District Kinnaur (Himachal Pradesh)

Date: 25-10-2018
Technical Review Committee Report

For Identification of Additional Capitalization Assets / works at 3x100 MW Baspa-II HEP

- . oy At

Committee Members
Lommittee iviembers

Mr. Ravindra Rana - Head O&M, Baspa-II HEP
Mr. Ajay Nath - Head O&M, KW HEP

Mr. Himanshu Puri - Head Operations, Baspa-IT HEP

Background

At Baspa-Il HEP, Operation and Maintenance of power station is aimed at reducing failure rate
by ensuring smooth operational levels of the power utility. This is done by adopting timely
preventive maintenance schedule regarding all vital areas of the power project.

(i} Obsolescence of then technology on which equipment was manufactured and hence
unavailability of essential spares & services for the same in the market or with OEM
(Original Equipment Manufacturer).

(i) Upgradation in Technology: Availability of new, higher and user-friendly versions of
software & equipment in market, which cannot be integrated with old equipment / system
as such, but needs complete replacement / up gradation.

(ifli) System Modification

(iv) Change in Law

(V) Prudent Utility Practices compliance

For business continuation as per terms of PPA and maintaining Baspa-II HEP as “State of Art”
project, we intend to combat obsolescence of various key system installed at Baspa-II HEP by

upgrading them with latest available versions, in a phased manner over next six years including
this year.

In view of above, detailed report of Technical Review Committee for each individual system is
given as below:-

1IPaage

T



229

Baspa ~ Il H. E. Project,

Sholiu Colony.P O. Tapri - 172104,
ﬁw Distiict Kinnaur (Himachal Pradesh)

1) Up-gradation of Excitation System

The Excitation system (Symadyn-D) of Baspa—li HEP supplied & commissioned by M/S
Siemens currently Known as Voith Hydro Pvt. Ltd., is in continuous operation since its
commissioning in 2003. This system, in each unit, has two Simadyn-D AVR controllers.
However, only one is operational at a time and other acts as back-up in case of failure of other.

In April 2016, it was observed that AVR channel 1 of unit 2 excitation system has started
malfunctioning causing intermittent tripping of the unit. In spite of various attempts to set this

right, this behavior is still persisting. As if now, we are running the unit with only other available
channel. (i.e. Channel No.-2).

It is pertinent to mention here that the same make & model of Excitation system is also
commissioned in 1500 MW Nathpa Jhakri HEP, in all of its six units during 2003. In order to
learn about trouble shooting methods and performance of NJHPS similar excitation system, we
also visited their Power House at Nathpa Jhakri HEP.

Following was the take away from the visit of NJHPS Power Station:-

i.  Baspa-ll and NJHPS units were commissioned. with same version of Excitation systems.
The supplier for both stations is M/S Siemens. The controller version supplied is
SIMADYN-D.

ii. NJHPS started facing challenge of availability of spares and exorbitant prices of repair /

spares (as new version was launched by Siemens) and interface issues with old controller
version which was Windows 95 based.

iii.  They replaced the Controller part of the excitation system with new PLC $7-300 based
version having advanced features and user friendly interface. This was compatible with
latest software enabling easy changes in software inputs and helpful in generating
various reports.

iv.  The lead time for supply of material was approximately five months from the date of
firm supply order. This included expert site visits, engineering, manufacturing, factory
testing, supply and transporiation period.

v.  Ittook about 4 days to replace and commission the panel at site.

As such, market survey, visit to NJHPS Power House and discussions with OEM (M/S Voith)
revealed that the existing Excitation system (SymadynD) is now obsolete and is currently
replaced by new PLC based version having latest features and user friendly interface. Hence,
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OEM is unable to provide spares for this system, However, after up-gradation of Unit-2

Excitation System, we can have this system operational on redundant tropology, as before, and
also will have operational support for spares and technical services from OEM.

The healthy cards and components of replaced controller panel will be kept as spares for use in
other units. Once performance is adjudged satisfactory, the existing excitation systems of other
two units can then be upgraded as well, in phased manner.

2) Implementation of RGMO / FGMO Enabled Electronic Governors

Three numbers Electronic governors of Baspa units were commissioned during 2003 by its

OEM M/s Andritz Hydro Private Limited (Formerly known as M/S Hydro Vevey) and are
operational since then,

Electronic govemor system is the main controller of the hydraulic turbine. Governor system

varies the water flow through the nozzles to control its Speed, Frequency and Power Output,
load rejections and starting / stopping processes.

Governing system includes following: Speed sensing elements
i.  Governor control actuators
it.  Hydraulic Qil pressure unit {OPU)

ii.  Turbine control servomotors

The primary functions of the hydraulic turbine governor are as follows: -
i.  To start, maintain and adjust unit speed for synchronizing with the running units/grid.
ii. To maintain system frequency after synchronization by adjusting turbine output to load
changes.

iii. To share load changes with the other units in a planned manner in response to system
frequency error,

iv.  To adjust output of the unit in Tesponse to operator or other supervisory automation

commands.

V. To perform normal and emergency shutdown of units safely.

As per 5th Amendment (issued on 12th April, 2017) of Indian electricity grid code (IEGC),
Regulation 2010, Clause 5.2 (), "All hydro units of 25 MW and above which are synchronized
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with the grid, irrespective of their ownership, needs to have their governors in operation at all

time in accordance with these provisions". A]sq, Central Electricity Regulatory Commission
(CERC) have further declared these provisions as MANDATORY in its order dated 31* July,
2017.

As such, up gradation to FGMO / RGMO has now become a statutory & mandatory requirement
as per Fifth Amendment mentioned above. FGMO / RGMO compliance is meant to enhance the
Grid stability as Generating Units of Power Station then respond to frequency variations very

quickly and varies the power output according to grid requirements, without any human
intervention.,

To fulfill the mandatory compliance, OEM of these electronic governors (M/§ Andritz Hydro

Pvt. Ltd.) was approached for upgrading our existing governors for RGMO / FGMO, according
to the IEGC and CERC requirements.

Later, OEM (M/S Andritz Hydro Pvt. Ltd.) offered their expert advice on our existing
Govemors as below. OEM's email reply is reproduced as verbatim below:-

"We would like to inform you that changes in technologies & design are a continuous process.
Therefore, for the betterment and improvement of our existing product and to serve our
customers with efficient and robust products, in this regards, we would like to inform you that
We are no more manufacturing our earlier supplied Governor model MIPREG DGC and spares
Support are not available now,

In place of this we have, started offering our new more advanced and specialized “State of Art
Microprocessor Based Digital Governing system”. The new System is compatible to the earlier

supplied hydraulic Systems & other plant auxiliaries with key features like: Windows based
interface

- Remote Access feature
- Self-fault detection feature
- More users friendly.

Therefore, we strongly recommend replacing the existing model with new age Digital Governor
lo increase the reliability and availability of machines with minimum efforts.”

Keeping in view the Change in Law regarding implementation of FGMO / RGMO and based on
OEM's recommendation, installation of new governor is recommended.
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Changing of one governor unit with new governor (along with recommended mandatory spares)
having inbuilt feature of RGMO / FGMO will ensure compliance to the mandatory IEGC
regulations and CERC orders. Performance of Governor and FGMO/RGMO compatibility will
get tested and we may plan to upgrade another two governors in future based on performance of
this replacement. Moreover, the spared governor & its components will give the comfort of
spares availability for balance two units where old governors will still be functioning, This will
also ensure Governor Redundancy, looking at Obsolescence PART.

3) Up-gradation to Carbon Dust Collector System

Carbon Brush Dust Collection system is provided to avoid drop in insulation resistance over
time due to carbon dust accumulation in the generator area (Core, Windings & pole), thus
decreasing the risk of short circuits & equipment failures. The MDC system (Mersen Carbon
Dust Collection System) is designed to collect carbon dust near to its source of generation (i.e.
.near the carbon brushes), which is the best possible way to extract the Carbon Dust being
generated and avoiding dust to float and accumulate inside the Slip ring chamber and generator

winding. The dust collector is designed to work continuously 24 hours a day in conjugation to
machine operation.

The Carbon Dust Collection system primarily serves following purpose:-
1. Collects dust from the source, near the brushes.

fi.  Provide protection against carbon dust and short circuit between active coils and ground.
fii. ~Low noise operation.

Therefore, this system will facilitate the successful and efficient operation of the generating

station as well increase the efficiency of the generators, hence is recommended to be added to
existing Generator System Package.

4) Procurement of High Pressure Compressors

Unit High Pressure Compressors are used to feed compressed air into OPU (Qil Pressure Unit)
of unit Governor System, which serves as a heart of any running Power Station. Additionally,

these compressors also provide compressed air into mechanical air braking system of generating
unit and to cooling water auto flushing system.
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In Baspa-II Power House, two Compressors (One main and one standby) are being used which
are common to all three units. Cirrus (French Company) Make Compressor System of Baspa 11
HEP was supplied and installed by M/s VA Tech (Now known as Andritz Hydro Pvt. Ltd). This

system is in continuous operation since its commissioning in 2003.

It is pertinent to mention that these compressors are completing their useful life and are getting
obsolcte year by year and ageing effects of compressor parts may cause failure of entire
compressor unit which will led to failure of unit governing system. As such we do not have any
spare compressor in such exigencies.

To run the power plant smoothly and to maintain system healthiness, it is planned to procure two

sets of new indigenous Air compressors which have good number of service providers and more
vendor’s availability in India.

5) Procurement of Articulated Boom Lift

Articulating booms are aerial work platforms with multiple boom sections that hinge or
“articulate” allowing the operator to gain access to work areas over obstacles and barriers. Also
referred to as “knuckle booms” or “up-and-over booms,” these versatile products are perfect for

tight access and hard-to-reach areas. Articulating booms provide greater versatility to reach up,
over and out to access work areas,

The Self Propelled Articulating Boom is versatile multi-utility equipment for ceiling lights
maintenance, overhead electrical maintenance inside plant campus, window glass panels
cleaning and many other applications. It can be used to access any position of height up to 15m
above ground level. This system is mounted on jts own 4 wheel two axel chassis, driven by
Battery with necessary controls for traversing / lifting / lowering operations.

This asset will enhance the safety (in particular for work at height areas) of the O&M staff and

installed machineries and will help for efficient work execution during maintenance activities in
underground Power House,

6) Procurement of Bearing Oil Filtration System

Bearing Lubrication & Filtration Systems are used to reduce overall operational and
maintenance cost associated with contaminated bearings and other rotational equipment’s. The

| F{;Uj:j
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end-user is able to purify a system’s lube oil while on-line. This process removes harmful
contaminants before they can accumulate and cause problems. This system will facilitate to
enhance the life of bearings and other rotating parts of machines and hence is recommended to
be procured.

7) Procurement of Cooling Water AC Pump

Rovatti Make (Made in Italy) Cooling water AC Pump sets are in operation since
commissioning of plant in 2003. The ageing and wear & tear of mechanical components over the
years are causing intermittent operational failures. We have contacted many of the Indian

vendors for procurement of Rovatti make pumps spare parts, however they denied to supply as
these parts are obsolete now.

Difficulties during repair and maintenance of Rovatti make pumps are being faced due to non-
availability of spares. We approached many of the Indian vendors for procurement of Rovatti
pumps maintenance but they have denied for the maintenance as it involves huge lead time and
high cost. As such we have planned to replace this pump sets with Indigenous pump sets. This

will ensure smooth and uninterrupted operation of CW System, also this will enhance reliability
of the system and efficient plant operation.

8) Up-gradation of Positions Sensors for Pelton Turbine Nozzle & Deflectors

Four numbers of deflectors and nozzles are installed in each unit to control the water input to the
runner. The position of these deflectors and needles is controlled through the feedback received
from Temposonic sensors installed in servo motor assembly. These sensors are coupled with
connectors, cables and analog cards. In this context, analog cards provides 4-20 mA signals as
output to the Electronic Govemor for position feedback.

These systems are in continuous operation since its commissioning in 2003. As per the OEM,
M/s MTS Udambag, Belgaum, Karnataka the originally commissioned analog cards are now
Obsolete and hence its maintepance is very difficult due to non-availability of spare cards. OEM,
MTS has recommended to use its upgraded version of having integrated cable and inbuilt analog
card. These new integrated cable sensors have IP68 protection which avoids moisture ingression

at connector. However, a minor modification in the hardware is required to infuse the upgraded
sensors with our existing system.

TIlPage
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We have already upgraded Unit-2 Sensors, in adherence to the OEM,s recommendation in the

month of Feb'l8. Further, based on their satisfactorily operational performance we are
proposing to change old obsolete sensors for Unit-1 & 3 as well.

9) Up-gradation of Existing 400 KV Line Protection Relay -EPAC 3000

Distance Protection Relay is used to protect the outgoing 400 kV Power Evacuation Feeders
from external line faults by tripping / safe guarding the Transmission Line under abnormal
conditions / operations.

We have two-line protection relays installed for one feeder (Four protection relays for two
feeders). In existing scenario P442 (Make-Alstom) is Main-I protection and EPAC-3000 (Make-
Alstom) is used as Main-2 protection. Line Protection relays are commissioned in 2003 by its
OEM, M/s GE T&D India Ltd. (Formerly Known as ALSTOM) and are in continuous operation
since them. It's pertinent to mention here, that at present we do not have any operational spare
for exiting EPAC-3000 Relay (Feeder Main-2 Protection). Hence, OEM M/s GE T&D India

limited was approached to supply EPAC-3000 protection relay as operational spare / backup for
installed system.

To our query OEM replied that, installed protection relay (i.e. EPAC-3000) is OBSOLETE and

the same cannot be supplied any more. Our email conversation and OEM’s reply verbatim is as
below:-

Our Query dated: - 7th April' 18.
"It was a pleasure talking to you over call.

Further, as discussed we require (02 No.) of distance protection relays as spare for our existing
Epac -3000 protection relays (please refer detailed Specifications below) or else in case of

unavailability of the required relay, please suggest a compatible substitute for up gradation /
replacement of the existing relays (2 No.).

Case-I (For supply of Epac-3000 Relay)} - Please submit your budgetary quote (Inclusive of
GST) for supply of relays.
Case-1l (In case you suggest compatible substitute for replacing existing Epac- 3000 Relay) -

Please submit your budgetary quote (Inclusive of GST) for supply and service (testing at site) of
relays.
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DETAILED TECHNICAL SPECIFICATION:

Relay: Distance Protection, Type: Numerical

Application: Switchyard / Line Protection, Auxiliary Voltage:220 Vdc

C.T Sec. Rating :14Amp, P.T Sec. Rating :110 V, Reset Type: Auto, Mounting: Flush, Terminal
Type: Screw

Service: Laptop Connectivity

Make: Alstom

Model: Epac 3000 Series.

Digital Input - 08 No.

Digital Output - 08 No.

Photographs of existing Epac-3000 relay along with its technical literature is

also attached herein for your ready reference. An early reply from your end will be highly
Appreciated.

OEM, s reply dated: - 9" April’18,

“We thank you for the enquiry, please find our offer as follows;

Since EPAC-3000 is obsoleted, the upgraded version with same dimensions is Micom Agile
P444 (catalogue attached)

Unit Price: INR 255,000/-

GST Extra

F&l Extra

P&F Inclusive

Delivery: 10 weeks

Payment: 100% against PI before dispatch.

Erection, testing and commissioning including wires, ferrules, aux relays to complete the
scheme: 58,000 per relay.

GST Extra
Test kit shall be provided by you.
Lodging and boarding shall be provided by you"

Our reply dated: - 26" April’18

“As discussed, we have two protection relays working in our 400 KV line "distance protection”
scheme.

1) Micom P442- Used as Main-1, Make - Alstom.
2) EPAC- 3000- Used as Main-2, Malke - Alstom.

Taking this into consideration, please provide alternate compatible solution and Budgetary

quote for substituting existing EPAC - 3000 relay (with new upgraded relay) having operational
bhilosophy similar to EPAC 3000 relay.”

ﬂ‘\/gé’\:/
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OEM., s dated: - 26™ April’18.

“Thanks for informing more details.

ST

Ifthe MAIN 1 relay is P442 then we can provide two options for MAIN 2 relay for better
acctiracy.

1.D60
2.P443

Both have different characteristics and hardware platform as compared to P442.

We are attaching the catalogue for your reference, please check and confirm which relay you
would like to procure.”

Based on OEM,s recommendation and because of having different Working principle to existing
P-442 Relay (Main-1 Feeder Protection), D60 Protection Relay is proposed for substituting
existing EPAC-3000 Relay as Main-2 Protection.

10) Procurement of Dewatering pumps (Submersible Type)

Dewatering Pumps are being used in various identified location of power house (MIV pit of
Unit-1, Unit-2, Unit-3, DG Room Cable Gallery and at GIB Tunnel) to evacuate. Presently,
Dewatering pumps installed at GIB and DG Area are not in working condition, these pumps
have been repaired several times and not reliable during monsoon period. Hence additional
pumps are required to strengthen the dewatering capacity to avoid any flooding condition.

As per "CEA Regulation-2010 (Technical Standard for Construction of Electrical Plants and
Electric Lines), Notification No. CEA/TETD/MP/R/01/2010, Chapter 111, Section 3(b) " A/l the
drainage water within the power house shall be collected inside drainage sump constructed near

the dewatering sump. The drainage water shall be allowed to Slow out to the tail race above the
maximum tail water level using sump", if required".

Hence in view of above, it is planned to procure two Nos. of Dewatering Pumps that will serve

the purpose of dewatering excess water from respective locations. That will help to maintain
adequate safety of men and machinery.
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11) Installation of Safety Signage's

A Safety Audit was carried out and on the recommendation of safety Auditors to fulfill the
statutory compliance to Factory Act, 1948 In continuation of this installation of mandatory
safety signage’s in Power house complex are required for strengthening safety aspects to meet
all statutory compliance as well as “ZERO ACCIDENT” Target.

Safety Signs are crucial in any work environment. The primary importance of displaying Safety
Signs is to prevent injury and ensure staff and visitors are well aware of the possible dangers and
hazards ahead in certain situations and/or environments. Without signs, many employees would
lack the necessary direction in times of crisis, and employers might find themselves in
significant legal difficulties if any accidents were to arise as a result. On review of statutory

compliance to Factory Act, 1948 following non-compliances were noted by Auditors and were
recommended to be corrected:

I.  Glow signage on edge of stairs, passages were not fixed
IL.  Stairs at plant premises were not carrying rubber strips to avoid accidents

In view of above recommendations, in last year (i.e. 2017-18) auto Glow signage on edge of
stairs, passages and anti-skid tape were fixed in steps to avoid accident in powerhouse premises.
Further, in continuation to last year's work, safety Signage’s installation based on Audit team
recommendation is proposed to be carried in a phased manner for current and coming years.

12) Procurement of Welding fume extractor system

At Power house there are various welding repair works held throughout the year (some places
arc confined space), Welding work produces various kinds of dusts and fumes, most of which

are toxic or harmful for human health when not removed before coming into contact with
workers in order to avoid direct exposure,

A welding fume extractor intervenes on the greater risks of the welding process, eliuﬁmfing
harmful gases and harmful elements at their source, therefore improving the quality and
favorable conditions of the work environment. A healthy work environment results in much

higher productivity.
-
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Using this method, the risk of the welder or operator being subject to hazardous fumes is
minimized. The necessary components to achieve proper source capture of welding fumes are an
easily positioned fume extractor with a well-designed hood. With proper airflow through the
fume extractor and a conscientious welder who will position the hood in a correct manner, a
clean and safe work environment can be achieved.

Hence, with addition of this system health & safety of workmen is ensures, also this system
helps in expediting the welding process, which eventually results in improvement of plant
efficiency during downtimes / maintenance works.

13) Procurement of Uninterrupted Power Supply (UPS) system

UPS provide power supply to a load in the case of a power outage or when the power input fails,
It differs from an auxiliary or emergency power system or standby generator in that a UPS
device provides instantaneous protection from power outages. This UPS provide power supply

to GIS (for monitoring important parameters), Power House Emergency Lighting and to
Centralized Control Room Computers.

The existing 15 kVA UPS of Baspa-II Power House, was supplied and commissioned by M/s
Uniline (OEM). This system was in continuous operation since its commissioning in 2003, It is
pertinent to mention that this system is completing its useful life and is getting obsolete year by
year. Further, ageing effects of UPS is causing malfunctioning of electronic cards, which
eventually is leading to intermittent trips of common DC Supply. As per OEM, M/s Uniline the
originally commissioned UPS cards are now Obsolete and no further operational support of
spares and technical services can be provided from there end.

'In view of above, existing obsolete UPS system was upgraded to the available prevalent UPS in
Fy 2018-19.

14) Up-gradation of Generator Protection System

Siemens Make SIPROTEC Series Generator and Transformer Protection Relays were installed,
erected & commissioned during the period from 2000 to 2003, it is evident that the design &
technology used for the same, was that prevailing during the year 1995 to 2000. Now, due to
ageing of the equipment and availability of new, higher and user-friendly versions of software &
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equipment in market, which cannot be integrated with old equipment / system as such, but
needs, complete replacement / up-gradation,

Further with these relays Windows 2000 based interface / PG station were provided which are
not functional anymore because of which we can't extract Disturbance Records (DR Report)
from the relay in event of any faulty condition / tripping. As of which we are not able to re-
produce DR reports to OEM experis, regulatory bodies (i.e. NRLDC, NRPC, SLDC etc.) if /
when required by them for further fault analysis. Morcover, change in technology of existing
relays is also a challenge which we face in our day to day operational activity.

As per IEGC Regulations, 2010 and its 1st Amendment w.e.f. 02.04.2012 Section 5.2(r):-
System Security Aspects is reproduced verbatim as" Al the Users. STU/SLDC and CTU shall
send information/data including disturbance recorder / sequential event recorder output to
RLDC within 24 hours for purpose of analysis of any grid disturbancefevent. No Users,
SLSC/ISTU or CTU shall block any datafinformation required by the RLDC and RPC Jor
maintaining reliability and security of the grid and for analysis of an event".

Hence, it’s recommended to. upgrade Unit Protection System for Baspa-II Power House in a
phased manner,

15) Up-gradation of CCTV Surveillance System

A standout amongst the most well-known and financially savvy methods for giving security in
the work environment is with CCTV cameras. CCTV cameras can go about as an extremely

useful for monitoring plant functions and also serves purpose of countering robberies &
sabotage.

Surveillance is not just to keep an eye on O&M staff, it is also meant to keep them safe from any
potential threat. We can ensure that no unauthorized person enters office premises hence create a

Safe environment for them. It also helps our staff against any false accusations by giving them
evidence on their side,

At Baspa-II HEP Samsung Make CCTV Surveillance System are in continuous operation since
its installation in 2003. Most of the Cameras and its controls are not working properly. Further,
we are also facing shortage of spares because of Obsolescence,

13IPage
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During Condition monitoring visit of OEM,s Channel Partner, it was recommended that
“Existing Samsung make CCTV Cameras are analog-low resolution type and the same
technology is obsolete now". In view of this, OEM service Partner has recommended to install

latest technology CCTV Camera with high resolution i.e. IP based system which will enhance
the safety of the plant.

16) Absolute Vibration Detection System for Generating Unit

Baspa-Il H.E.P was commissioned in the year 2003 and since then the plant is in continuous
operation. As on date, units are having more than 2,40,000 running hours cumulatively since
their commissioning,

While doing general inspection of Turbine & Generator, some CRACKS were observed in stator
sole plate foundations, Lower Guide bearing sole plate foundation & inside stator generator

barrel. A probable cause of cracks developed in generator system foundation concrete could be
resultant of possible abnormal Vibrations in the units.

Further, to track the root cause of this event, it becomes an utmost requirement to carry out
vibration condition monitoring of all three units through its OEM. It's pertinent to mention
herein that, we here at Baspa-1I HPS have only Relative Radial Vibration measurement system
installed in the units. For effective vibration monitoring, Absolute and Axial vibration of the
Generating units are also required to be measured. In view of above relative, absolute and axial
vibration measurement is essentially required to be measured for condition monitoring of
generating units through external Equipment / system. Secondly by doing so we can also cross
refer the accuracy of our existing radial vibration system installed at Baspa-1I HPS.

factors are explained below as:

L Electrical Factors include Non uniform air gap between rotor and stator, Unequal loading of
generator, High partial discharge and Loose windings.
. Mechanical Factors include Rotor imbalances, Bearing Wear, Foundation Bolis looseness of sole
plates & support brackets, Misalignment, Coupling looseness, Shaft fatigue etc.
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For better condition monitoring of generating unit and civil support structures, absolute vibration
monitoring of bearing and housing is also required. With the new system, balancing of the unit

and other vibration related troubleshooting can be done internally, which will result into cost
saving and development of in-house expertise in the long run. Ultimately it would result in better

monitoring, safcty of the units and efficiency of plant. Also it is a major step toward
implementation of Condition based maintenance.

17) Up-gradation of Distributed Control System (DCS)

Data acquisition systcms measures, storcs, displays and analyze information collected from a
variety of mecasuring devices. Most measurements require a transducer, sensor, a device that
converts a measurable physical quantity into an electrical signal. Sensors connect between the
measured physical device and the signal conditioner’s input. Signal conditioners accept sensor

output signals and convert them into a form that the dala acquisition system can incorporate into
sequence Logic.

An optocoupler (which is a vital component of Data Acquisition System), is an electronic
component that transfers electrical signals between two isolated circuits by using light. These

optocouplers receives soft signals from field instrument and transmit theme to respective PLC
tor further signal processing.

At Baspa-II HEP approx. 1000 numbers of "Murr" make optocouplers (Module-536126) are
installed in Unit Control Boards, Local Control Board, GIS Control Board and Station Service
Control Board. These optocouplers are supplied and installed by Siemens and are in continuous

service since commissioning of the plant, since 2003.

At current scenario many of the optocouplers are malfunctioning, due to their ageing and
completion of expected service life. As such we are facing shortage of spare optocouplers due to
discontinuation of production from OEM. In view to this obsolescence, it’s recommended to
upgrade / replace the old op to couplers of one unit control board & local control board with
upgraded din rail mounting optocouplers. It is pertinent to mention here that, the replaced old
optocouplers will be kept as spares for other units control boards for future requirements.

oo b7
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18) Up-gradation of Emulsifier system

The Emulsifier system of Baspa-Il HEP was designed, manufactured, supplied and
commissioned by M/s Technico (India) Private Limited (OEM) in 2003, sincc then this system
is in continuous operation. The emulsifier fire protection system is meant for protecting 10 Nos,
of 13.84 / 400 KV, 41 MVA, oil direct water force (ODWF), cooled single phase step up
Transformers. This high velocity water spray system (HVWS) consists of following
components: Quartzoid Bulb Heat detectors, High velocity water spray nozzles (Projectors),
Deluge Valve etc. The Deluge Valve is provided to act as main control valve which
autornatically operates on operation of any detector.

Presently, leakage from various sections of Deluge valves is being observed. The main cause for
these leakages is excessive erosion of valve body, probably because of ageing and completion of
its useful life. Continuous leakage from deluge valves of common hydrant system intermittently
initiates high severity alarms and can also result in tripping of generating unit. 3

To resolve this issue we approached OEM (M/s Technico India Pvt. Ltd.) for procurement of

new sets of Deluge Valves. On our requirement OEM informed that these Deluge valves are
now obsolete and cannot be reinstated.

In view of above and in agreement to OEM recommendations, up-gradation of existing
emulsifier system is proposed for ensuring efficient and successful plant operation.

19) Up-gradation of HVAC System

At Baspa-II HEP proper Ventilation system has been provided, to ensure required air changes as
per industrial norms and standards in order to cater essential requirements of man and
machinery. Baspa-li is sub divided in three areas namely Power House Cavern, GIS/
Transformer Hall Cavern and Surge Shaft Gate chamber. The entire ventilation system including
three sets of packaged Air Conditioning system were supplied and commissioned by M/s S K
System Private Limited in the year 2003, since then these systems are in continuous operation.

Over past few years, unceasingly breakdown has been experienced due to excessive wear-tear
and non-availability of relevant spare parts for Power House Ventilation System. Moreover,
frequent breakdowns in Blue Star Make Air Conditioning Units have been experienced due to
failure of their electronic controller parts, which are causing temperature raise in Control Room

16IPaee
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block and is leading to tripping of sensitive electronic devices (such as video wall screen, server
panel etc.). To resolve this technical issue we approached M/s Bluc Star (OEM). In reply of our
query they, recommended us to upgrade the existing Air Conditioning Units with latest
technology as their Electronic controls have been obsoleted. As ventilation system is the lifeline
of any underground Power House, therefore up gradation of ventilation system is very much
essentially required to keep the existing plant systems healthy.

20) Up-gradation of Smoke & Fire Detection System

Baspa Il HEP has Honeywell Notifier Make AFP Series Fire Detection System with 120 Nos. of
Smoke detectors for detection of fire inside Power House cavern. This system was supplied and
installed by M/S Technico India Pvt. Ltd,, in the year 2003. Recently a problem has been
observed in Smoke detectors viz. D-104,105,142,116,136 which arc not functioning properly
and are gencrating intermittent false alarm annunciations.

To resolve this discrepancy, OEM service provider M/s DQAP Systems representatives were
approached to visit the Plant. Consequent to the visit, M/s DQAP recommended for Up

gradation of Fire Detection System with NFS Serics or latest available upgraded versions as
existing system is now obsolete.

Based on the above operational discrepancy & in adherence to OEM service provider’s

recommendation, existing system is proposed to be upgraded to latest prevailing system.

21) Up-gradation of Public Address (PA) System

PA (Public Address) systcm is an important component for any industrial setup. Its main
purposc is for public announcement and the most important is for emergency evacuation system.
Security systems can also be enhanced through the use of PA systems. Automated PA systems

will help to inform people if they need to evacuate or deliver other important information.

Emergency PA systems paired with other safety und security systems provide us with the tools
we need to inform employees and visitors from potential dangers and direct them to safcty.

| A
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At Baspa-1l HEP, Ahuja Make PA System was installed in 2003 and is in continuous operation
since its commissioning. On Dated 29/03/2018, representative of M/s Bosch Limited visited the
Baspa Power House site to study the existing PA system and offering the latest and upgraded
system for its betterment.

Following was observed and shared by M/s Bosch Ltd.

I.  The existing PA system speakers are not industrial grade and SPL (Sound Pressure Level) value
of the speakers are very less in comparison to the field requirement,
. Zone wise announcement is not present.

Il.  Integration with Fire alarm system is not present.
IV.  Extension of existing PA system is not available inside Power House Lift,

To overcome from above operational issues with our existing PA system, it’s recommended to
upgrade it with latest technology for efficient and successful operation of plant.

22) Up-gradation of Power House Lift

One Passenger. Lift supplied and Installed by M/s OTIS Elevator Company India Pvt. Ltd. is in
operation at Baspa Power House, since it’s commissioning in 2003. OTIS Make Lift was
installed, erected & commissioned during the ‘period from 2000 to 2003, it is evident that the
design & technology used was that prevailing during the year 1997 to 2000.

Installed Lift at Bapsa Power house is being maintained by its original supplier M/s OTIS
Elevator company Limited on AMC basis, since 2003. It is pertinent to mention here that
frequent breakdown of lift has been observed since last two year due to failure of electronic
drive for the controller. To resolve this technical issue we approached our Service provider M/s
OTIS Elevator Company, to our query OEM replied that "Your Elevator is equipped with
Traditional "G5" Variable voltage - Variable Jrequency (VVVE) Drive for the controller, since

the G5 Drive is now obsoleted, therefore we strongly recommend You to get upgraded to latest
available L-1000VVVF Drive",

Due to obsolescence of certain spares parts of OTIS Lift we are unable to maintain jts

healthiness. In view of this, it’s proposed to upgrade the power house lift for successful and
efficient operation.

In line to the above recommendations made by Technical Review Committee, a business
plan for Fy 2018-19 & MYT 2019-24 having detailed execution plan and estimated costs
has been compiled and is attached as Annexure- B.
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JSW HYDRO ENERGY LIMITED
BASPA-Il HE PLANT

September 25, 2018

OFFICE ORDER

Sub: Baspa-Il HEP ~ Additional Capital Expenditure during FY 2018-19 and Muiti
Year Tariff (MYT) Control Period 2019-24

With regard to the above subject, Additional Capital Expenditure of Baspa-Ii HE Plant
during FY 2018-19 and Multi Year Tariff (MYT) Control Period 2019-24, a Commitiee

consisting of the following members is hereby constituted for comprehensive study and
review:-

1. Mr. Ravindra Rana, Dy. General Manager — Head (O&M - Baspa HEP)

2. Mr. Ajay Nath, Dy.General Manager - Head (O&M - KW HEP)
3. Mr. Himanshu Puri, Manager

The Committee will thoroughly study for additional capital expenditure which is to be
incurred during FY 2018-19 & Multi Year Tariff (MYT) period 2019-24 and submit their
report for perusal and approval of Board of Directors of JSW Hydro Energy Limited.

e

[Perveen Puri]
Vice President & HOP

Distribution :~

1. Mr. Ravindra Rana, Dy.General Manager, Baspa Power House.
2. Mr. Ajay Nath, Dy.General Manager, Wangtoo Power House
3. Mr. Himanshu Puri, Manager, Baspa Power House




Lot |

e
L3
"ODdHHAN $/INJO dTH SUOPURYY 10 910T 1 €1 PaIep JopI0 JUH) . |-aInxauuy
LY0T'L'1€ paIep J2pJ0 YD §' [ -2Inxsuuy
0107 vonendoy DO O JUSWPUSILE Ig (¢ [-2INXaUUY
uun 2ue
JO JOUIRAGT MU0 Pajqeng QDY / OO Jo uonejudwaidur] 1o (ZIUpuy $/IN) IWTQ Woly paAladal asud saneius; Suaey Japo [BIIUIOY) [T [ -NXaUUY
JOWIRAOD) J01303[ pPA|qeug QALY / OINDJ JO uoneiuawajdwy Joj 210N [eacidde yiop 1 [-amxsuuy
PAsO[IU3 AIE SIINZIUUY FUTMO[[0] ‘uoISsTRIgNS 3A0q%8 01 Lioddns uf
‘t7] 95ed JO ¢ "ou
1S 18 S10T7/19/Th "ON UOBRad Wl 910T°1°CL PAICP J3pIQ S 2pIa DYHD 9[qUOH AQ pamoje sem QDJIAN SN JO JTH Tuopuei] 10§ simyipuadxa Jejuus oy,
@ e '8102'80°0€
1nB8ay Pa1ep w0 "PIT JAd CIPAH ZILPUY S/ 01 padeld udaq sEY JUN SUO JOJ JOWIPACD DO PI|qeuT QIO / OO IO uonzuatuzpdun 10} 19pIQ 23AI9S
102 ‘swawanbat YD Pue JOHT 43 01 Fuipiodt ‘ODY / OWDy]  ENUAF
InBay ((y) 22 (3} [y srowaaod Bunsmeo o BugpesSdn 1oy payorordde sem (‘PIT '1ad OIPA ZIUPUY S/A]) SJOWISAOS SIU01193]9 3s33 JO IWFQ “2ouendwos Aojepuew 2y [y 0 (3 Rt
i} Q) ‘®)1zoz -Ayqiqess puid o) puodsas 03 pasinbas si uonuaAIIIUT UEINY puE pajqeEnd 0U 2% £40UIIA0S D1u0a)22)a puasasd ang| 1O 1OUIRA0D
BUaT uonoag ‘UoHUIAIRIUY UeWNY AUR INOLHM *SJUaWIIMbal pUB 03 FUIPJOd0E Indino Jamod ay) SaLeA pue ARjoInD Ao sucneLRA| HOINANHY z
£y 30 ‘0T Sy Aouanbayg o1 puodsas 03 pasu uonels Jamogd jo stun Funessuan se AN[IGRIS PLO A1 SOUBYUI 0] JUBSW §1 aoueldwod QDA /7 OIND4 010z uonenSay|  PIAqBUd
L3P | :meq up 9Sueyy [IDTT 01 JUWPUSUIE Yyy 1ad se Juawraimbasr Ksorepuew 2p A10INIRIS B 3W033q MOU SEY AIJEUONOUTY JOUISA0S PajqELs QINOY / OWD 01 uonspesidn ‘gons sy ONOA
) ‘STOT/dN/H8 “ou uonyad ayy apun L19Z ‘AN ISTE PAIEP J0pao 531 Ut XYOLVANVIA 58 suoystaoad asay pasvpap svy DY) 21q,u0f ‘osiy | / OEUM.-M "
oo = onujudwafdury
JNMIJH preres A__
et TMORQ BIAIS 1P AP Wy 1R Y (OINOY) uontaado
JO apow J0WIAA03 PajaLIsas sapun pajusado 3q [eys spun Superauad (aFepuod sunoy ¢ oydn yua asoy) 1daaxa) oapdy pue [vundy) Sumopog (1
0013V JILIIACK)
:suoistA0ad Suimoqio} s 23UEPI0IIT Ul 2T [[¥ J¢ uopesado Ul S101LIA0S 1Y) IARY
sAuy [[eys ‘digsiouso arag) Jo 213dso.Ln ‘pud ay) A pazIucIyIULS 218 YIIYA ‘Ir0qE puE MIAl ST Jo syun oapiy [|¢ pus AAJAl 0S uvy] a1om Lydeded
Jo saurquny 5e3 Suravy suonwls Sunvaauad appkd> paurquod ; suigan s 94> uado “aaoqe puw A 00T Jo spun Suivouad [wuLiay) paseq ajusiyjeod
IV “G) T's 9sn8) ‘0107 uonenay (ODAI) 2pod pus Aiawioole ueipu] Jo uonenSsy redpuud o1 (L10g Tudy WZl uo panssi) Jowpusury yis sod sy
‘sass3001d Surddoss / Sunrers pue suonoafas peoj nding Jamoq ‘Asusnbasyg ‘paads s [oxu0s 03 sapzzou ayj yaInom)
MOl Jozem oI s1e[nBal WANSAS JOWSAOD UGN} SINEIPAY Y] JO IDJ[ONUOD UTBW 3N} SI WAISAS JOWIA0T oTIONDa[g Uyl souwss Teuonjelado arw puw (Aoadp
OIPAY] S/ §€ umouy Apsunoyg) paInuiy s1eAu 0IpAH ZUpUY SN £q_£0n7 SULND PIUOISSIULO) 2IaM Syun edseq 10 SIOWAOS OMU0I93[ SI9GWINU 99y | -
.“_U ISRELD uoIssIUINIO,) 91q, U0 913 £q 1ySnos uonEuLIOjs 1M SO UOnEILNS S 9 M.Foﬁ_:i
M.ﬂ Vdd JueAEy 1551 O QUOH ) A]Q Jysnos uon Jul Y)im Suopy uonedRsSny 30 amuy g 5v)
ON IS
1Y/ MeTY Uy 33ueyD) o) anp uonusHEIIdE) [CUONIPPY JO JUNOIIE UO LNNPUIHXI SPIEMO) uonEdYySUp
IXENNY

(dAH 11 vdseq) panury £35auy oapAH AASI

T



gt

R
o

wasAS §OAD Jo uone(eisuj 105 Janddns woxy paArasal aoud sanejua) SutAry J3]JO [BIISUIUIOY) [T Z-2INXIUUY
Jorjddns yim pjay souepuodsanios frews-g Jo AdoD) ([ g-anxauuy
IPISO[ITD UL SAINXIUUE FUIAMO[[0] ‘uoIssiaqns sa0qe 03 J1oddns uy

(¥V amxauuy 0} ¢'[ SIMXoUUL qnG S paso[oud) o] 9ded Jo g “ou IS Je CTOZ/LO/TH "ON Uenndd

() UL O[T T'E1 PAIEP J9PIO SII 3PIA DYAD 2IQUOH Aq pamo[fe sem QDJTHAN S/ JO dHH Suopueyy] Joj amirpuadxa re[runs aiL
2) €1 uonemaay €-ruq) ‘-
-110Z ‘SIOJRIUAT A1) JO .EE.D 10§ Aw.onov
onemSay (gum) Aouaroyya a1 asearoul [|am Se uonels Sunerduad ay) Jo uonerado JusIdNJS PUR [NISSI0INS A} ENIOL] [[IM WISAS SN} “DI0JIdYL Eu.um £ uonIaN0D £
onerausd oIpAy By =or..mU
) UONBUTULID)AD uonerado 9s10U MO -
0] SUOKIPUOD "PUNOIT pue S[I09 AT U2IMJ2q JINDIO LIOYS pUe Jsnp uoqred jsurede uonsejold apraoid - Jo uonENEISUI
suLIa)) OYAJH "S3YSILIQ O} JRaU “30INO0S AN} WO ISP $193[j0)) -
STWI9)SAS UOIID3[[0)) IST(T UoqIe)) SY [, * SUIHOBW I YHM Aep B SINOY 7 A]SNONURUO) }I0M 0} pauSIsap SI J0JO3[[02 Isnp YL
‘Buipuim 103eIoUaT pue Joqureyd Suur dijS 2Up 2pISUT NBMUNOIE PUE Jeo] 0} Jsnp SurploAe pue pajerauad Suraq jsng uoqre)) oyl
1o9e0X2 0} ABm 2[qIssod 1saq 21 ST YOIy ‘SaUSNIQ UOQIED I JBaU  HONeISUaZ JO 521N0S S} 0) IBaU JSNp WOQIED JO3[02 O} PaugIsap
st (wajsA§ uonoda[0) ISN( UOGIeD) UISIOAY) WRSAS (N 94, 'SHMOIID JIOYS JO JSII oY) Suisea1nsp sny) ¢ eare I0jeIsuad o) ul
UORBNIUNMOISE JSNP UOGIED 0} S0P AT} JIAO 90UR)SISa1 uonensuy ur dosp ploAe o) pspiroid SI wa)sAs UondS[[oy) Isn( ystig uoqre))
(wonedndde
Isne[D LA 0}
UOoISSTMIO)) 2[q, U0 Y} Aq JY3nos UorjBuLIOJul YJiM Suofe uonwdyisnp §}3SSY JOdWEN  [g- dAnxduuy
T4 dH YUeAY ) ’ 1 §V)
‘ON IS
st suonesado yuerd yudrdyso pue LGojouyday, ul uoneperdd) 0) np uonesijeiide) (eUORIPPY JO JUNOIIE U0 AANYIPUIAXD SPILAO) UOLIBIYIISNL
HAOXIANNY

(dAH 11 edseq) poanuny AB1ouy oIpAl MSI

ar



JAHIN /YN IV ddH e 95 YTUT 8 UT PoeP PRy JUH T -V © oAnaouay

paseyaind 9q 03 10ssardwio)) mau 10j (201ud 2anriu2) Suraey) 19}J0 [BIZIUIIOY) (£ €-2INXIUUY
sued

areds 10ssa1dwod oyew SN PO J0J SIOPUSA JUIIILIP WOY PaAleoal (9o1d sanejus) Sutaey) SILO [RIDIAWIWOY) (7 €-2INXIUUY
I211ddns ym pay 2ouapuodsarios [re-q jo Ado) 1 g-amxauuy
1PISO[IUD AIE SIINXITUR SUIMO[[0] ‘uoIssTqns dA0qe 03 y1oddns uy

uonemsRg % (9) 61 98ed g ‘0u 1§ 32 p10z/LO/TEL ON| £l PUE AN
1) €1 uonemsay :o;:om ut 910¢ w 0€ u&% .BEO S| 9pIA Ummo d[q,uoH Aq voBo_a sem U&mz m\E mo daH smmszm ._om Q:Evcunxo ._%E_m u:.r w.“w Mmﬁ_u“ -
- Hum %HNEEE EB&Q SSE«E B Ea %wooEm Em_m Jomod oE unIoj, mSmmanoU oﬁE STLLTY) w_Em:B 10j eipuy w uSm_a>m m_ ._o_movtowag me[y) s1ossdaduro))
o e o.:w £y OU St ‘ssaumpeay walsAs Sumurejurewt 10§ ‘[om Se APS0d pure JNOLIIp AJaA Sunwodaq mou st siossaiduiod 9say) Jo soueudjureiyl| GSIH JO §198 oM L) 14
H Mﬂom._wm%_wﬁo%v ‘Sa10USF X uommu.:_scou
surey) YEJH yons 10J Iossoiduroo ameds Aue oAey j0U Op oM JOYUN] WII)SAS SUIUIIA0Z JIUN JO JINIEJ] 03 PI [[1A YaIga Jiun Jossaxdurod|ITUf) anssatd YstH
21U Jo xnjIey asned Aewr syaed Jossaxdurod Jo 532330 Surade pue 1L Aq Jeak 239[05qo 3mas auae srossaadurod asayy jeyy| JO JUIWAINIONG
uouaw 03 Judunadd s1 3] "¢00z Ul SUIUOISSIWIOD S douls uogerado uj Ajsnonunuod si sigy ‘(P11 d OIpAH ZUpUY Se umouy
MON) Y931, VA S/A AqQ pafjesul pue patjddns sem J9H I edseg jo waysAg Jossardwo) nun (Auediuo)) youarg) axew swui)
"S)IUM 9211} [[B 0} UOUIWOD 318 YoIym pasn Suraq am (AQpuels Suo pue ulew au()) s1ossardwio)) oml ‘asnoH Jomod [-edseg uy
‘woysAs Surysnpg one
Iojem Surjood pue a3eIq Ie [BSMEYISW oJul JIe passaiduwod aplaold ose siossardwoo asayy ‘A[[eUonIppyY "UOnEIS Jamod Suuunt
Aue Jo 11eay B SI gorym Wd)SAS JOUISA0D) )M Jo (Nun) 2mssaid {10) NdO ot 1 passaidod pasg 0) pasn are sossardwio) jun
(wopendde
Isne[D) JAW &}
TOoISSTmmo)) 3]q,UOH 2Y) Aq JY3nos noljeuLIOjul Y Suo[e uonesjysnp §]9sSY Jo owiBN |- 2anxdunuy
[HdH FJUBAIRY 131 SY)

‘ONIS




Wy

[ ¥4
<

5 Yo angojere)) 1onpol 17 c-anxauuy
..u. cﬂm uoRDL] 1O Surreag Jo Juswainooid 1oy sarddns woxy paA1aoes 9o11d SANEIUS) SWABY I13[J0 [RISIAWIOY) || "C-2INXAAIY

o) Y
) €1 “_AMWM_:muM _L , \\\ : :PISO[IUI IR SIANXIUUE SUIMO[[0J ‘uoIssTUIqnS dA0qE 03 J1oddns uy S
onemsay @yure) ,ﬁ 422 (§V 2nxauury 0} {'g aMXaUUE qN§ Se pasojoua) |z 98ed og "ou S 18 $10Z/L/1€C ON o (Suieagt
Ioue1ouag oIpAt  (UOBNIAJ UT 91078 0E PAIEP 13PIQ SN 3pia DYHD 3[qUOH Aq pamoire sem DJHN S/ JO dHH Nseq(] 1oj amyipuadxa Iepus oL auiqing pus 9
J0)RI2UID) SuLiedg
0 uoyeUILLIAJOP
10 SUORIPUOD ‘sauryoewt jo spred Sugejor 1ato pue sSuireag Jo oy FO IUSWAINI0IG
? SWID)) DYHJH |PUP 2OUBYUS 0} IO [[iM WASAS SIYY, Swa[qoid 9Snes pue JEMUNdIE Ued ASY} 210J9q SHIBUIUIEIUOO [RJULREY SIAOWAI §5300:d
SIL, "aul[-uo aiysm [0 aqny s widIsAs e Ajund o) sjqe St J9sn-pud ayj ‘Juswdmba [euonelol oo pue sSuireaq pajeUIUIEIIOD
UM pajeIoosse 3503 sdueuduUIB pue [euonelado [BISAC 20npal O} pasn ore SwdlsAg uonenpd 7 uopeouqn Suumeag
angofeie) 19RPOIJ ([ p-2MXIUUY
{PISO[IUI DIB SIINXINUE SUIMO[[0] ‘UOISSHINS dA0qB 0] Jroddns uy
(SV 21nxauuy 0} '¢ SINXIUUE NG St Pasooud) 61 a8ed 6 ‘ou IS 18 $10Z/LD/1€T ON
) uonned Ul 910Z'8"0€ PAEP I9PIQ S piA DUHD 2[q,U0H Aq pamofre sem DJHN S/A JO dHH Hseyn( 10§ anmipuadxa Jefiuns ay L
) €1 vonemasy *3STO] J9M0J PUNO.IS 10pUN UI SARIAIIE AUBUAUIRW Surinp (RN
unm_”mwwm@rﬁ WOIIN9X3 HI0M JUAINYR 0} d[ay [IA PUE SIIUIGILM PATEISUI PUE JJEIS JARO o) JO L1a58s 2y ousyua {ra jasse sgy| ST IUSRH 03d)
Merauad oIpAy ‘suone1ado Suniomof / Fuyl] / SUISISARY J0J SJONUO0D ATBSS0U YNM AToNBg AG USALP “SISSBUD [9X8 0M) [SIUM § UMO ‘m1 s
) UONBUTULIZNSP  (SH UO PIJUNOQUI S| WISAS SIY T, ‘[oAd] punold saoqe wg] 0) dn JySiay Jo uonisod Aue ssaooe o) pasn aq ueo JJ “uoneorjdde Jayjo Lew | woog Supemannay
I0J suonipuoo  |pue Sutuea]d saued sse[d mopuim ‘sndures jued apiSur 29UBUIUTBW [BOLNO3[D PRIYIDA0 ‘sourudjurent sydip Surao foj Juswidinbs]  jo juswaandolrg
SULIY) OYAdH {ANnn-umu s[nesioa e s woog Supemoly [PpoN AATIAL0Ud ATAS -O9-XSTAIS-AdVXA MEW XVINVA 9YL
‘Seare YJIOM SS2008 0) N0 pue 1940 ‘dn yoear 0) Anesioa Iajeard
spraocid swooq Sunemonsy SEaIe YIom POULFIOd UT SSI00B PIU 9AL SEAIR [IBaI-0)-PIey pue ssadoe Judn Jof 1asuad a1e sppnpod
9[OESIaA 3sal . ‘Sw00q J3A0-pue-dn,, 10 SWO0q ap{onwy,, Se 0} PaLIgJal OS[y 'SISLLIBQ PUB SO[OBISQO JOAO SBale JIOM O} S§53008
ure3 oy Jojerado 3y} Fumorre  sjemonue,, 10 33Uy Jei suonoas wooq sidpmur M suuopeld YoM [2LIR A8 SW00q Sunenonry
(uonedndde
asner) LA O}
uoIssImuwo)) 3q,u0H 213 Aq Jgsnos norewLIolul Y Suoe uonwIYSL §)assy Jo amigN (- 2INXdUUY
(AdH yueAddyq I SV)

ONIS




ome

e

LS
e (SV amxsuuy 0] ¢ 2MXIUUE gng St paso[dus) gy ofed £ ou 1S I8 $10Z/LD/1EC ON
UORNH3d Ul 9TOT'8°0¢ Palep JapIO SI 3pIA JYHD 91qUOH Aq pamole sem DJHN S/ JO JIH Useync] 10j amypuadxa Tefiurs ay L.
- uopengay @ (o) *wpaambar j1 ¢, durns Suisn [9A3] J2)eA [1B) WNWIXEW 1Y) 3A0qE
) €1 uonen3ay [aoes [LE}-2f} 0} Jn0 AMo[y 0) PIMO[[E 3q [IegS JI)8A dDeulerp ay[, ‘dwns SuLd)emap a3 Jedu pajonasuod duns aSeureap
-110T apt ,chs.w%\ 2q Jieys asnoy tamod Iy3 UIYAL JajBM dBRRIEIP O IV ,, (Q)€ UORDS IIT 91deyD ‘0102/10/4/dAVALALVID (3d£] apqisowqng)
onenday (Puey |-op o_aou.udw “(Saur 2LG99[g pUR SJUR]d [BOLHOS[H JO UOHONOSUO) 0] PIepuels [eoysay,) gloc-uonem3sy v, lod sy sdmng St 1EMIQ 01
tonerauag oxpAyy | 15 f ﬁ - jo EoEu”:.uEm
0 UONRUIULISIOP /@ A9 ‘sauIoULoBW pue
J0J suUOnIpu0d  |uswr .«im § ayenbape ureturewr o) djoy [Im Jey], ‘SUONEOO] 9AR2adSal WOLJ JOJBM SSOOXS Suusyemap Jo ssodmd sty oa1as [jIm e
> SR O¥YAdH  [sdumg Juuajema(] Jo 'soN om) axnooxd o} pautrerd st 3t sousH ‘Furpooy Aue proae o} Ayoedes Surisjemap ayi uayiduagys o) annbai
are sdumd euonippe 2ousy ‘pourad uoosuow Surmp ajqera: jou pue sawy [eroaas pantedas ueaq aaeq sdwnd asoy ‘wonipucd
Funiom ur Jou are vaIy D pue gon . pafreysur sdund Sunejemaq ‘Apussald * s1EnoeAs o) (jouunj gro pue A15[[RD) 9[qBD
wooy HA ‘€N * gauN - jo nd AQA) ssnoy samod Jo Tonedo]| Pagnuapl snoirea ml pasn Sutaq are sdumg Suuajemacg
paseyomd aq 03 jos dum Jajep Surjoo) mau 1oy sorddns WOy PaAladas dud aAREIUS) SutARY 910 [BI0ISWOY) (€ 9-2INXIUUY
syed
areds dumg 1s1epy Surjoo)) sxew meaoy pio 1oy tonddns woxn paap0ar 9o1d saneius) Sutaey SIAPO [RIMISWWO.) (7 9-2INXAUUY
uonemgay % (2) Jariddns yim prsy eouapuodsanios [rep-H 3o Ado)) 1 9-amxauuy
) €1 uonem8oy :PIsO[oud A1E SAINXIUUE SUIMO[]0} ‘UOISSTHIqNS dA0qE 0) pioddns uf (dung
-110T (SV smxauuy 0} ¢°¢ JNXIUUE qN§ SB Pasojous) DJHN SN AN, [BILIIA)
emssy (el [Jo JHH USeYIn I0 $107/LO/TEZ ‘ON UOBDSd UL 9107’8 0F PaiEp 13pIQ DYHD SIqUoH sy uo paoseld si spredor sy Ul souenay| 9§ dum d L
)
._MMHMMMWM%MM "wone.rado yueyd juardyye pue waysAs 3y Jo ANPQEIDL 3Y) UBYUI JIIAL ST L, “WAISAS AL JO wonesado| 19IEM Sujoo)
0J SuonIpuoo padniaguiun pue yoows SInsud 0) Iewm snowdSipm yum paderdos aq 03 panmbar ase s dung D ‘1ojarayy| JOIUIWRAIMIOLY
SULI2)) WA 1500 Y31y pue swl) pes| s3nY SIA[OAUL I} SE SOUBUSJURW ST} 0] PITUSP dARY Aot
Inq soueudjurew sdund 1eAY Jo Juowemoold Joj SIOpUSA ueIpU] Y} JO Auew paydecidde s Suiddin jusprunop ; samjrey
Jusnbay Susnes are pue 9pif myasn syt Junojdwos are sdumd asayr un Jo Buuuni Suump (12ULI0JSUel] 10JEISUSD PUB NUB],
dumg 110 JowvA0D) ‘SSuLrBag SUIqM] % JOJRIBUAL) “I9[007) 10j81g) suonods tofew moj ur Iojem Surjood sjemond sdumg asay,
"£00¢ ur yuerd Jo Suruorssiumos souis uoyelado snonunuos ur are sjas duing Jayem Suroo) (Auedwo) ueie)]) syeN mBAGY
(uoneoydde
ISnE[) LA 0}
uoissimino) 9]q,uoH a3y3 Aq yy3nos uoyemLIojul i Suoe wopedYSNL $)ISSY Jo awieN |~ 2Inxuuy
AdIH IUBAIY : 101 5v)

'ON IS




€
LS

RI[IWU_J S5O Tomiud
apISu ey pUeH [921S SSO[UTEIS JO uoe[eIsul 1oy sanddns wioy paAradss 9o1d 9AUEIUS} SUIARY JAIJO BIZISWIWIOY) 1" L-0IMX3UUY
‘s afeudig Aayes Jo uoneelsut Joj Jarjddns w0y paAtasal 3oud ARRIUI) FUIARY J9JJO [BIDISWWIOY) (7 'L-2iNXaUUy
xa[dwio,) 2SNOH 19MOJ IPISU] [Iey PUBH [99}S SSOfUTeIS JO Uone[[eIsu] 10J 310U [BA0Iddy YIOM :['L-InXouuy
:pPaso[ou oIe somxauue Fuimof|o} ‘uoissnuqns 2aoqe 0y poddns ug

‘(S 2INX2UUY 0) $°§ AINXSUUE gNg SB pasopud) DJHN SN
JO JHH BSBYINA 10J $10Z/LO/IET "ON UONIAJ Ul 9107’80 PAYEP JOPIQ DYHD SIQUOH 9y3 uo paoed s spredal sjy ul souelsy

*AJUADIJD 13)JQ OJUI J[NSAI [[TAr YIYAM STUINIBI PIXY YIM Audusuniad

(o) PIPEILLIBQ I8 SIIA0D YD)EY IS9Y} JBY} PIPUIUILIONIL ST JI “SLI Y} Neuiun[3d 0], ‘SISTX3 JySIoy woy [ Jo ysu repusjod xapduwo)y
r) ¢1 uonemday |‘Surpeolireq xij ou SI 213N Pdulg “pajpuey Suraq juswidinba jo Agyes s amsus o) sBuruado iq 953y} PUNOIE [[BY SUIYOBLI WOI{ISNOH M0 IPISU]
-1102 uoisiazadns juejsuod annbar syrom Sungys oy se Yoy woxy ey Jo ysu [enuajod st 213Y) PIAOLILI AUB IS} USYA ‘dURUSJUTRUL|  [IBY PUBH [9MS
onemSay (Jiwel [Surmp eacwai sjusuodwod AAedy Jeruns 10 AT “Jouunt 1oy jdoy sre yomym ‘siid uo papraoid ore s19400 yojey oy ‘edseq JV|SSIUIEIS B Jageudig
one1oudd oIpAY £3938S MO[D IYBIN n
0 UOJeUIULIA)OP ‘s3uruado Joof [Te 1o Surpeoireq prepue)s Suipiaoid st uonguawsdulr saondeld A95eg| 3o Surnoisspmwo))
10 SUORIPUOD  [3uog (g 1opun sAURHIT SNIA MDIND, Y JO SUQ suoneso] mo je Aayes Suraoidur uo uaAld usaq sey Jsnig; Jo 30 & ‘Apueday| PUE UORE]IEISUT
' SULI)) DMAdH ‘A1ddng ‘uBisaq
"pasn sq 1snw sugis A1a7es uagm sagroads pue spuswasmbar ufissp ssurpno ‘sprezey AJnuspr eyl
s3e} pue sugis 1oj auaping (s, VHSO) SIS yuamsassy Kjajes 2 Wieay [suonednddQ ‘Sy1°0T61 ¥AD 6T UoWeoynoN 1ad sv
SJuapIooe proAt 0) sdiys 1eqqni SuiAies jou a1om sasturaid yuerd je sie)g-
paxiy jou a1am sadessed ‘sitels Jo 28p2 uo a3eudis mojD-
*PA1931I00 5q 0} PAPUSLLILLOIA] DM PUE SIONPNY AQ Pajou a1am saoueldwos-uou Jumoloy
gv61 19V K010 0) souwiduIod KIONUEIS JO M3IADI UQ JNSAI B SB OSLIE 0) 219M SJUSPIOOR AUB JI SOH[MOIIIP [eS9] Jueoyrusis
ur saAjastuat puy S s1afoqdws pue SISLIO JO SIWN Ui UORAIIP ATEsSsoau oyl 9| pmom saskordwa Auew ‘SuSis noym
‘SJUSUIUONIAUS JO/PUB SUONENHS UTBLIID Ul peaye SpIezey pue siaduep s[qissod oy} Jo oreme {jom oIv SIOJSIA PUB JJEIS 2INSUD
pue Amlur yuaaaid oy st sudig Layes Suikedsip jo souepodun Arewnd SUY, JUSWIUONAUD JIOAM AUR UI [BONID oM SUSIS A19Jes
(uonyeorydde
asneD e
UoISSIUIO)) 3{q,U0H ) £q JYSnos uoyewIOJUl YIM SUO[E UOHEBIPSNL §)9SSY Jo QWEN  |(g- JINXJUUY
HAJH 3ueARY g sv)

ON IS

E— T



LS
<
:PASOOUD DI SAINXIUUE SUIMO[[0f ‘uoISSTIIqnS dAoqe 0) Joddns uf
(o) "OdHN S/ Jo
(0) €1 wouem3aY | 43 yr-ex0wrey ) 10] H10Z/LO/EET ON UONNSI UI 1OZ'9'L] PAIEP JAPIO DWHD AIQUOH Yy uo pade[d st spregos iy ur souelRY
~110¢C Wa)SAS 10)IBHIXT
uonengay (Pue) "PIAINYIE 3G MBI JUIWUOCIIAUD YIOM IJBS PUE UE[D B “ISUUEBIH JII.110D awnyg SuppPa o
uonesouad OIpAY |y ur pooy 913 uowsod [[IA OYA JIP[IA SNOLUIISUOD B PUE JOJPIEIIXD duing 3y yanory) moprre sadoxd guay pooy pauSisap 30 JUdWR 901 d
JO UOIIBUNILISIP | pom & yya Jojornxa sy pauomisod Apises ue are sowmy Suipjom Jo aimdes aomos 1adoxd DAoL 0} Spusuodiod ATessaosu ayy
10} SUOCI)IPUOD
7 suua)) YAdH ‘poziunuIw
St sawny snopyezey o} 103fqns Suraq Jojerado 10 1opjam Ay Jo ysu A ‘poyrawr sup Juisp) ‘sowny Suipjem Suraowal pue
BuLimdes Jo poyaw JuSIONJ2 PUE 2ALOIYYD JSOW Y} S1 904N0S B UOHIBNXA Jey) udA01d Uaq Set] }1 “UONINIOS J[QRIA E SI IT JOASISYA
(uoneordde
2 LAN 9
SNELD uoISSIMIIo)) 3q,UOF] 3Y) £q jy3nos uoneuULIOUY Y)im Suo[e noyEIYNSOL 19SSy Jo dweN  |g- aanxauuy
DU H ey e

ON IS




uonemgay % ()
7) €1 uonem3ay

0107 ‘uonemasy HOH] 0} JUSWPUIUIR IS| €' §-2MNXIUUY

Joriddns woyy paaraoar aoud aaneius) SurAey 15O [BIDISUIWOY) (7 G-2INXAUUY
payun eipu] L gD SN UM play 2auspuodsanios [rew-7 Jo Adop) 1 g-2mxauuy
{PISO[IUI IB SAINXITUE SUIMO[[0] ‘UOISSTIQUS 2A0qE 0) J1oddns uy

(SV SINXaUUY 0} '€ SMXSUUL QNS S Pasojoua) 9f 23ed Jo ¢ "ou 'IS 18 $107/LD/1£C ON
uonndd W 9107’8 0E PAIEP JPIQ SH 3PIA YD S[qUOH Aq PamO[e sem JJHN S/ JO JHH NSeYm(T 10§ 2InjIpuadxa Tefiums sy1

WJUJAY UE JU SISATEUR U] pUe PLIS ST JU AJTITIIS|
Pus Aiqers Smurejurewr fof DAY pue DATH 2 Aq panmbar wonemiojuyeiEp AuB W0 [[8YS 1L 40 NLS/DSTS
‘s19s[) ON °PuIAdPRduEEqan)sIp pud Aue Jo sisjeue Jo asodind xoj sunoy pz WA DT ©0) IndIN0 JIPI0dIL JUIAI

g-yun ¥
T-up) ‘T-pup) 10)

-110C
opemSay (Jyure) ([BHUANDIS / I9PI0III FIUBINISIP SWPNIUT BJEP/UOHBULIOJUY PUIS [IBYS VLD PU® DQTIS/NLS ‘4350 U} [V, ‘WHEGIOA| maysAS U01Ia101g
onelousd oipAy  [Se paonpoidar st spradsy Apndag wlsAS (1)2°s UWONIAS ‘Z10T'C'S PAIep 0107 ‘suonemSay DODHI 0} Juawpuaury ST Jod sy|  sawaopsueay, i
) UOTJRUIULISISD pue 10JeIIUID)
10J SUOTIPUO2 ‘Ananoe|  jo uonepeaSdp
sura)) DYAJH [|leuonesado Aep o Aep Jno ur 398 am yoiyam aSuaeyo e ose si sAe[al Sunsixs Jo £8ojoutda) ur a8uryd ‘10A0210]N ‘SISATRUR Jng)
Jayumy 103 waty £q panmbar uaym /31 (319 DATS DIN ‘OATIN 9'1) sa1poq AtopenSar ‘spadxe NFO 03 spodas y(T sanpoxd
-31 0] 9[qe J0U oIe am Yomym Jo sy Furddiy ; uonipuos Ljney Aue jo Jjusas up Ae[ar o) woy (Loday] Q) SPI099Y oURQINSIC]
JOBIIX3 JUBD OM UDIYM JO STIEDS(] 2J0W AUB [RUONIUNY JOU e yorym paprrold a1om UOLEIS DJ / 99BHILSIUL PIseq 00T SMOPUIM
sAe[a1 3591 M Joyung uoneperddn ;7 juswaoserdar ojopdurod spasu Jnqg “Yons se waisAs / juswdmbs pjo ynum paridajur aq jouues
yorym “‘paxjrewr ur juawdmbs 79 aremyos Jo suolsiaA A[puslg-lasn pue Jaydny ‘mau Jo Aipiqeqreae pue juswidmbs sy) jo Surse o)
np ‘MON ‘000 0! s661 Surmp Surressid jeq) sem pasn £Sojounod; 2p uisap oy ey JIPIAL SI ) ‘€00Z O} 0007 Woy pouad oy}
Surmp pauorssIuNImod %p Paoald ‘paj[EISUT 21oM SAB{Y UONDJ0I] JOULIOJSUBL] PUR IOJRIsUusn) SALS DT LONUJIS 94BN SUswaIg
(uonyeoydde
asned) LAN O
(a0 J0RASPY TOISSIIO)) 3[q,U0H 33} Aq }YSn0S UOLULIOU] Y1 SUoe HO)EdFIISn S)assy Jo smieN |g- o.-__MM.v:«.
1

"ON IS




e

T OrTy

1 uonemnsay % (9)
(2) €1 uonemdoy
-110¢
uoneindoy (yue)
uoneIausg oIpAy
Jo uoneunuIz)ep
10J suonipuod

it R Arwr At cac ) ¥ QT VIR O 8 SR

OI1PAH ZILIPUY S/ %9 PIT 1Ad OIPAH oA S/A Jarddns ym play souspuodsatios prew-g jo Adoy) 11 g-omxasuuy
:PISOIUD 21E SAINXIUUR BUIMO0][0] ‘woISSIMIgNS dA0qE 0) Ja0ddns uy

01 98ed Jo g "ou ‘[s Je (v 2UNXaulry 0} ¢’} INXIUUR QN S8 PISO[OUI) G| 07/ LO/TF 'ON uonnad
UL Q10T 1°Ct PaRp JOPIO SN 3pIA DD 2AqUOH Aq pamof[e sem QDJHAN SN JO JOH Suopueiry 10§ sxmyipuadxa sejuis ayt,

"aduBUIUIRIL Paseq uonipuo)) Jo uoneuawdidut premo) days Jofew e s1 11 o5y jueyd jo
Aouarolyys pue siun oy yo Aajes ‘Guuonuow 1aaq Ut NSl pinom I ARrewnyn "uni Suof sy ur asnuadxs asnoy-ur jo Judswdojaaap
puB SulABS 1S00 OJUI J|NS3L [[IM YoIym ‘A[Jewlajur ouop oq ues Sunooyss|qnon PI)B[Al UONRIQIA IDYI0 PUB Hun Ay Jo Juidieeq

duisnoy %
SuLiBag ‘rojeIauln)
. P oulginy, 10§
WISAG U0
uonBIQIA AN[OSqY
Jo uone(LIsuy

91

¥ suudy) DYAdH
‘WalsAs mau ayl yuan ‘pannbai ose s1 Suisnoy pue Suesq Jo Suuojuow ulonBIqIA ANjosqe ‘sadmponns poddns A pue pun
dunerausd jo Supopuow uenIpuod 1a1aq 10, un Suneisuad 10 woYSAS SULIONUOW UONEBIGIA 3ANR[AI A[UO dAey am Juasaid 1y
(uoneondde
asnep) N g JANW O
OUALH e Y uoISSIUWOY) 3], UOH Y) AQ JYSNOs UoNBULIOJU} Y11 Fuoje uonBIJUSN[ SJISSY Joowey (g- ._QMMMH_V:«.

‘ON IS

e £



uonenday % (9)
7) €1 uonemaay

"OdHN S/ IO dHH A-BIS33], 10] 910Z°8°91 PIIEP 19pI0 DYAD -£°[ [-2InXauuy
W9JsAS ssaIppy arqng Jo uonepeiddn 1oj sarddns woyy paaleoas 9911d aanEjuS] SulAy J91JO [RIDIDWIWOD) (T’ [ [-dInXxouuy
WDSAS $S21ppY 21jqnd Jo uonepeiddn spuswiodal

yoym pajiun AS19ug OIpAH MSE S/ DUe pauuig yssod SN uaasjaq play Sunasy Jo sanuiy Jo Ado) (| [-2Inxautry
:PIsO[IUD DIE SAAINXIUUB SUIAO[[0] ‘UoISSTTIQNS 3A0qe 0) yroddns uy

"OdHN S/
10 dEIH A-®ISSRL 10§ p10T/LO/PET ON UONIAd Ul 910’801 PAIEP J9IO DD SIQMOH 94y U0 paoed st spreBar spy uf 2oueljay

ASojouyoal 1sa1e] yim 11 apeiddn o) Alojepuriu mou SI ST WISAS v SUNSIXa Mo {Im sanss! _mcosm._oao u>opm UIOI) SWO3IA0 O,
“PYIT 9SNOH Iamod SpIsul S[qelIBAR jou §1 Wwa)sAS v d SunsIxa Jo uoisuaixy -

Tl “Juasaid Jou SI WID)SAS ULIBR a1 YIIm uoneIsauyj - wAISAS
openssy (e e :
oye1aua8 oIpAY Juasaid jou SI JUSUISOUNOUUER 2SIM SUOZ | SSAIPPY Nqng | k4
) UONBITULIP ‘Juswannba: pray sy) 0) uostredwos]  Jo uonepeaddp
105 Wzo_.:wcoo U} s3] AI9A oFe s1aeads oy} JO an[eA (oA 2Inssald punos) “[dS pue ‘opeid [eInsnpu; jou aIe siayeads wasAs yd Funsixs sy, -
mE.ac.n.umm.E *PYT Y9SOH S/IAl £Q PAIBYS PUE PIAIISGO SBM Busaolioq
JUdULIaNAq S) 10] waisAs papesddn pue 3saje] ay) Sunago
pue wasAs v Jupsixa aup Apnys o} 1S 2SO Jamod edseq ) pajsia paywiy yssod s/A JO aanejuasaxdaz ‘g10z/€0/67 PR
uQ Suruorssnuwod sy 9ouls uoyelado SnoNUYUOS Ul SI SIE pUB £00Z Ul PA[[EISUW Sem WOISAS V4 e VINHY ‘dIH IT-edsed 1y
‘Kyayes 01 Watp 10a11p pue s1afuep renusjod wWioly SIONSIA PUB $3240]dWwd HLIOJUL 0} PASU M Sj00) oY} M sn apiaoid
SuId)sAs Ajmoas pue Ajages 19y10 yum pared swvlsAs vq AousGsowg -uopeuLojui juepoduwl IaGJo I9ATOP JO 9)BNIRAY 0} pasu
Koy J1 apdoad uwiogur 03 djey im swvIsAS Y PAIBWIOINY 'SWAISAS VJ JO asn oy ySnoy} paoueyus aq Os[e Ued SWasAs ALnoaag
"w9)sAS uonenoead Aouafiawe 10y St juepodiul JSOW SY) PUB JUSWIILUMOUUR
orqnd 10§ 51 asodmd urew s)] "901jo pue sjooyss ‘sSuipping Aue Ioj jusuodwod juepodun ue S| WISAS (SSAPPY Aqnd) VdJ
(uonenjdde
asne|) LAN O3
. uoISSIIWO,) 3]q, U0y ) 4q Jy3nos uoneurioju Yia uoje uoneIHSNL SIOSSY Jo dWwe)N |- dInxduuy
AdH 1BANRY ' 13d SV)

ONIS

=



