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FC 13.01:

To confirm the Minutes of the 12" Meeting of Finance Committee.

Minutes of the 12" meeting of Finance Committee, duly approved by the Chairman
were circulated vide email dated 26™ Jan 2018 with the request to confirm if they
have been recorded correctly or need modification(s) if any. Comments /
suggestions were received by the Institute from Shri Sanjeev Sharma (Director NITs)
and Shri. Anil Kumar (Director IFD). Accordingly, modified minutes of the
12" Meeting of Finance Committee, incorporating the changes suggested by the
members are placed as Annexure FC 13.01.

Finance Committee is requested to confirm the same.
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MINUTES OF THE 12™ MEETING OF FINANCE COMMITTEE
HELD ON 23" January 2018 at NIT Transit House, New Delhi

The following members were present:

1. Prof. Shyam Lal Soni : Chairman

2. Mr. Sanjeev Kumar Sharma : Member

3. Mr. Anil Kumar : Member

4. Prof, Pramod Agarwal : Member

5. Col. Sukhpal Singh . Member Secretary

Mr. Anil Goyal could not attend the meeting due to some prior commitments,

At the outset Member Secretary, Finance Committee welcomed the Chairman and all the members and
requested Chairman Finance Committee to preside over the today meeting of the Finance Committee.

The Committee discussed the following agenda:

FC 12.01:

Resolution:

FC 12.02:

Resolution:

FC 12.03

To confirm the Minutes of the Eleventh Meeting of Finance Committee.

Minutes of the 11" meeting of Finance Committee, duly approved by the Chairman were
circulated vide email dated 6" Dec 2017 with the request to confirm if they have been
recorded correctly or need modification(s) if any. No comments/ suggestions were received.
Minutes are enclosed as Annexure FC 12.01

In view of above, the Finance Committee confirmed the minutes.

Confirmed.

Action Taken Report.
The Finance Committee noted the action taken.

Finance Committee was apprised about the IT services being taken from MNIT Jaipur
regarding Online Application Software for ensuing Faculty Recruitment. MNIT Jaipur has
quoted to charge ¥2.00 Lakh for providing online application services for 400 applications
and ¥500 per application beyond 400. Such IT support is required to be taken from an
established NIT as NIT Uttarakhand does not have this expertise, as also to encourage and
invite more number of applications in Faculty cadre. There is need for ensuring data
integrity and confidentiality. An MoU should be signed with MNIT Jaipur in this regard.

Grant of honorarium to Faculty In- charge Training & Placement.

Training and Placement cell is established in NITUK for guiding students to choose right
career and to give knowledge, skill and aptitude for meeting the manpower requirements of
the Industry, This Training and Placement cell at NITUK is facilitated by Faculty in Charge
Training & Placement. Faculty in Charge Training & Placement accomplished following tasks
in every academic year:

1. To assist students to develop/clarify their academic and career interests, and their short
and long-term goals through individual counseling and group sessions.

Page 1 of 6
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Resolution:

FC 12.04

Resolution:

FC 12.05

2. Maintaining and regularly updating database of students. Maintaining database of
companies and establishing strategic links for campus recruitments.

3. Gathering information about job fairs and all relevant recruitment advertisements.

4. Coordinating with companies to learn about their requirements and recruitment
procedures

9. Identifying the needs and expectations of the companies to assist them in recruiting most

suitable candidates.

Organizing pre-placement training/workshops/seminars for students.

To assist students for industrial training at the end of fourth and sixth semester,

To assist employers to achieve their hiring goals.

To assist students in obtaining placement in reputed companies.

90 S

Keeping in view the additional responsibility of Training & Placement cell, it is proposed to
provide, special allowance of ¥2000/Month to the Faculty In-Charge Training and Placement
cell.

The FC is requested to approve the above proposal.

On strong recommendations from the Director, the Finance Committee approved the same.

Approval for B.Tech Fee structure for the Year 2018-19.

As per FC resolution vide agenda item no 11.07 (D) Finance Committee expressed its
concern for the raise in expenditure for management of student's hostels and suggested to
consider revision of Hostel Seat Rent presently being charged from the students, from the
next Academic Session onwards as the present rent charged (i.e. Rs.1600/- per Semester

which comes out to be Rs.267/- only per month) is very low in comparison to the actual
expenditure.

As per directives of Finance Committee revised fee structure will be tabled for approval.

Finance Committee approves the revision as proposed by the committee of Associate
Deans. Seat Rent is revised to ¥3,200/- per semester, Electricity and Water Charges are
revised to ¥2,000/- per semester and charges for Security Services is revised to ¥6,000/-

FC further approves 10% annual enhancement in Hostel Seat Rent, Electnmty & Water
charges and charges for Security Services.

Approval for Expenditure for Training & Placement.

Approval regarding expenditure on Training and Placement activities was sought vide FC
Agenda Item No 04.14. Against the said Agenda, following proposal was approved by
Finance Committee for a period of three year.

1) Each student visiting any place in India other than Dehradun and Rishikesh shall be paid
R1000 per head per visit subject to maximum of four visits in a year.
2) If Institute is conducting interviews in Dehradun/ Rishikesh than each student shall be

paid I500 per head for the visit subject to maximum of four visits if no arrangements are
made by the Institute.

Page 2 of 6
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Resolution:

FC 12.06:
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Still the response of the Industry for campus interviews is lukewarm due to remoteness of our
Institute location; hence it is proposed that above mentioned provisions may be extended for
a period of three more years so that students can get better placements.

Finance Committee is requested to approve the above proposal.

Students visiting any place to attend the interview for job in the companies which have
been arranged by NIT Uttarakhand will be reimbursed as per actual to and fro Rail/Bus
fare. The entitle class of travel will be 3 AC in Train. They have to produce the necessary
supporting documents like proof of their attendance of test/interview, tickets etc. They shall
be allowed upto of maximum 4 such journeys. If they get job offer from the company, no
reimbursement will be done for subsequent travels for above purposes.

Administrative and financial approval for hiring hotels for creating additional hostels for
students.

Institute is presently having nine hostels (07 within the campus and 02 hired hotels), which
can accommodate only 514 students in ideal conditions i.e. 2/3 students per room. However
589 students are yet to be accommodated for which additional hotels buildings are to be
hired.

There is an urgent and inevitable necessity to hire additional hotels in the nearby locality i.e.
Srinagar (Garhwal) to create additional hostels for the students. An advertisement was
published in the local newspapers on 28/09/2017 for inviting proposals for offering hotels on
lease to the Institute to be using it as hostel accommodation for the students.

Four hotel owners of Srinagar (Garhwal) submitted their proposals. A duly constituted
committee visited the hotels and with due scrutiny submitted its reports and recommended
04 hotels for hiring. The proposals of the 04 hotels were sent to the CPWD Office, Srinagar
(Garhwal) to access as per authenticated CPWD rates for hiring of hotel building.

Based on the recommended CPWD rates, comparative statement of expenditure of hiring
these 04 hotels for creating additional student hostel is as under:

| Likely |

. number of | CPWD |
Sl ' No.of | students | accessed GST (per | Annual rent i
Name of Hotel | ' - month) | as per CPWD |

No. Rooms | tobe | rates (per @

[ . | @18% rates
accommod |  month)
ated |
Ol. | Hotel Deviok | 18 | 54 | %91,300 | 16,434 | %12,92,808
02. | Hotel Velly in | 20 60 | ¥1,30,200 | ¥23,436 | %18,43,632 {
03. | Hotel Urvashi 33 89 | ¥1,76,900 | ¥31,842 | %25,04,904 |
04 Hotel Prachi 32 66 | %1,29,800 | 323,364 | %18,37,968 |
Total 279 | %5,28,200 | 395,076 | %74,79,312 |
Page 3 of 6
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In addition to the annual expenditure on rent, following additional expenditure towards
provisioning of security, housekeeping and transportation is envisaged as follows:

f GST
SL- Cekails Exmgr:}tti?tlﬂre (per: manth) Exsg:;i?t:ue
' - P @18%
12 persons for Housekeeping
0l. @ %14 000 t@f patson per miohth 31,68,000 330,240 323,78,880
12 Persons for Security @ |
02. 219,000 per person per month %2,28,000 341,040 332,28,480
04 Buses for Transportation @ {
| 03, 2 1,80,000 per bus per month %7,20,000 21,29.600 | 21,01.95200 |
L Total ' ¥11,16,000 | ¥2,00,880 |T1,58,02,560

The electricity and water charges shall be charged from the students on actual consumption

basis.

Keeping in mind the accommodation constraints of temporary campus, it is recommended to
take the above mentioned hotels on lease, on above mentioned rates, for a period of one year
with a provision to renew the lease agreement further for one more year subject to
satisfactory services.

The worthy Chairman, Board of Governors is requested to accord administrative and financial
approval for Gross Expenditure of ¥2,32,81,872 per annum for hiring of above mentioned
04 hotels with allied services for the purpose of creating additional hostels for students.

Resolution:  a)

It was appraised to the Finance Committee that total student strength in NIT

Uttarakhand is 1103. Out of which 103 students are accommeodated in recently
hired hotel Love Kush & hotel Srikot Castle with approval of FC & BoG vide agenda
item no FC 11.06 and BoG 15
accommodated in hostels of the Institution within the campus. The existing capacity
of the hostels is to accommodate 406 students, Therefore, balance 193 students are
in excess to the capacity of the hostels.

.06

respectively, Rest 593

students are

To accammodate these 193 students Finance Committee resolved that hotels may be
hired for accommodating these students and also creating the capacity to

accommodate students who are presently residing outside the campus under their

own arrangement.

Accordingly, Institute published an open Letter of Intent (LOI) to call for the bids for
hiring hotels in Srinagar (Garhwal) on rental basis for both students and Staff hostels,
where it was mentioned that rate of the hotel building will be accessed by CPWD. In
response to the open LOI, 06 hotels submitted their letter of intent. A Committee was
constituted for physical evaluation of the proposals received vide Institute office order
no Hostel/19/158 dated 23.10.2017.The committee recommended 04 hotels,
namely Hotel Devliok, Hotel Velly Inn, Hotel Urvashi & Hotel Prachi, to be hired for
accommodating the students and two residential buildings namely Siddhi Dev Guest
House and Hotel Shreeyantra Tapu for Staff.
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The CPWD accessed the rent value of 04 hotels for accommodating 279 students.
The same was offered to the above mentioned hotels, who accepted the rates. The
Finance Committee, given the extreme shortage of hostel capacity in the campus and
also the discontentment among the students, decided to recommend the proposal of
hiring Hotel Devlok, Hotel Velly Inn, Hotel Urvashi & Hotel Prachi for accommodating
279 students, at the rate accessed by the CPWD and accepted by the hotels, which
totals to ¥74,79,312/-, for a period of one year. The same may be reviewed for
extension through Finance Committee.

Finance Committee directed to get the police verification of the hotels being hired
befare agreement.

Further, Finance Committee was appraised that 02 guest house/hotel namely Siddhi
Dev Guest Houst and Hotel Shreeyantra Tapu were hired to accommodate 20 Faculty

members and 14 staff members, as per the resolution in the First Board meeting,
vide agenda item no BOG 1.06. The agreement for these 02 hotel/guest house is
going to expire on 31* January 2018, the same needs extension.

The Finance Committee recommends the proposal if the total expenditure on renting
the buildings is within the HRA limit of the Faculty/Staff residing in the hotel/guest
house; however, if total expenditure exceeds the HRA limit of the staff/faculty residing
in it, the decision of the Board vide agenda item no. BOG 1.06 shall need revision.
As an interim measure, Finance Committee recommends that sufficient time i.e 2-3
months may be given to the faculty/staff, who are residing in these hotel/guest house,
to vacate and discontinue the arrangement of hiring staff hostels.

The Finance Committee was appraised that additional expenditure is to be incurred
towards provisioning of Security, Housekeeping and Transportation for the students
residing in the hired hotels.

The Open Tender far hiring 04 buses was floated. The rate for hiring 04 buses for a
period of one year, with minimum running of 2400 km/bus/month is total
¥60,96,000 per annum.

There is requirement of 10 persons for basic housekeeping and 02 persons for
Supervisor (Housekeeping). The estimated monthly expenditure for 10 person for
housekeeping is of ¥1,54,700.00 (F15470x10) and 02 person for Supervisor
(Housekeeping) is of ¥43,552.00 (21776x02).Therefore total annual expenditure
on provisioning of Housekeeping support will be ¥23,79,024/-. The stated
deployment will be through on-going manpower, upkeep and sanitation service
provider,

There is also requirement of security personnel (12 Guards) for 24x7 security
arrangements. The total annual expenditure, for 04 hotels, as per the ongoing
contract on current rate is331,01,904/- (F21541x12x12).

The Finance Committee, given the urgency and necessity of the situation,
recommends the proposal for hiring personnel for Housekeeping, Security and buses

for the Transportation, at an total annual expenditure of T1.16 Crore, for a period of
one year. The same may be reviewed for extension through Finance Committee.

Page 5 of 6
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FC 12.07 (A) Approval of Payment of Honorarium for Inquiry Conducted by Shri Vishram
Jamdar, ex-Chairperson, VNIT, Nagpur.

MHRD letter No .F.N0.9-3/2017-TS.1ll dated 19" December, 2017 (enclosed as Annexure
FC 12.02) is presented before the Board, regarding claim of honorarium for inquiry
conducted by Shri Vishram Jamdar, ex-Chairperson, VNIT Nagpur in respect of complaint
received against Shri. H.T.Thorat, ex-Director, NIT, Uttarakhand.

FC is requested to approve the honorarium as per DOPT order dated 15" September 2017,
enclosed as Annexure FC 12.03.

Resolution: Withdrawn

The meeting ended with vote of thanks tc the Chair.

olonel Sukhpal Singh
Member Secretary

Submitted for approval,

~ Approved/Not Appfoved

Yol

Chairman
Finance Committee
NIT Uttarakhand

Page 6 of 6
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FC 13.02:

FC 13.03

Action Taken Report.

The Action Taken Report is as below:

Agenda

' Item No. Agenda Item Action Taken

K bl Meeting of Finance Committee Wetiet B lnrplemnenics

FC 12.02 | Actions Taken Report Noted & Implemented

Grant of honorarium to Faculty In- charge

FC 12.03 . Noted & Implemented
Training & Placement
Approval for B.Tech Fee structure for the
FC 12.04 Year 2018-19 Noted & Implemented
EC 12.05 Approval for Expenditure for Training & Noted & Implemented

Placement

Administrative and financial approval for
FC 12.06 | hiring hotels for creating additional hostels | Noted & Implemented
for students.

Purchase of Workstation and Desktop Computers through GeM.

Requirement of 04 Workstation and 60 Desktop Computers, of total worth ¥56.00
Lakh, has been received from all the Departments and sections of the Institute. The
requirement was placed before Store Purchase Committee of the Institute. Store
Purchase Committee accepted the proposal and recommended for procurement as
per GFR provision. The items are available on Government e-Market place (GeM).

Finance Committee is requested to approve procurement of 04 Workstation and 60
Desktop Computers worth ¥56.00 Lakh through Government e-Market place (GeM).

(o8)



FC 13.04

Procurement and installation of Pre-Fabricated Sewage Treatment Plant.

As per FC resolution vide agenda item no 11.05 detailed project report on
procurement and installation of Pre- Fabricated Sewage Treatment Plant is placed
before the Finance Committee as Annexure FC 13.02. The approximate cost is of
43.00 Lakh. The proposed expenditure is inevitable keeping in view the severe
unhygienic conditions prevailing in the temporary campus.

Finance Committee is requested to approve the above proposal through advertised
tender enquiry.



Proposal

As the campus of NITUK falls on hilly area where no sewer lines are laid yet, toilet waste is
being disposed beneath the ground in Septic Tanks and Soak-Pits.

The campus of NIT Uttarakhand at present is temporary in nature having lesser space
availability for constructing more and more Soak Pits and Tanks. Also, the area falls in the
vicinity of the river Alaknanda basin, therefore the water table is not significantly deep from
earth crust. Capacity of Soak pits become lesser with passage of time and the waste outflow
from the underground tanks instead of soaking it. Sometime the sewage collector vehicle of
Municipality Corporation does not reach at our peak requirement, resultlng in unhygienic

condition at campus. ,

Generally, the sewage waste was disposed by Sewage collector vehicle by Municipality
Corporation on the STP of Jal Sansthan, but at present Jal Sansthan is not providing consents
to dispose the waste on the same.

A letter dated 07/04/2017 was received from Jal Sansthan Srinagar Garhwal subjected to
disposal of sewage on 3.5 M.L.D sewer treatment plant, It was told not to dispose the dead
sewage waste on plant and suggested only fresh sewage (Not more than one or two days
old) may be disposed. Another letter dated 25/04/2017 was received by the same
organization and it was mentioned on the letter that due to dead sewage disposal, the
reports of samples are reaching beyond the standard limits, N.G.T have also shown rage
about the same.

Institute has sent a letter dated 17/07/2017 to Jal Sansthan requesting them to allow the
disposal of sewage waste. A letter in this regard also sent to Chairman, Nagar Palika
Parishad and S.D.M Srinagar on dated 01/08/2017.

After this several verbal request have also been made for the same, but the positive reply is
still awaited. At present the sewage waste is being disposed at Soak pits of buildings at IT
Campus, the capacity of which may be over at any time.

The approximate expenditure to be incurred is 43 Lakh.
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SEWAGE TREATMENT PLANT

1. Introduction: As the campus of NITUK fails on hilly area whars no sewer
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In the light of the facts, a Sewage Treatment Plant is reguired for the campus of
WIT Utterakhand with & Tractor towed Sewer Suclion Machine mounfed on
Trailer Chassis.

1.1 OBJECTIVE

The object of sewage treatment is to stabilize the organic matter present in
sewage so as (o produce an effluent liquid and & sludge, both of which ¢an be disposed
of into the environment without causing health hazard or nuisance.
he enceevor should be to adopt modern and cost-effeciive technologies and
gcuipment to achieve value for money and maximum user salisfaciiol

7. BASIC DECIGN CONGIDERATIONS

2.1 Essential Paramiciers

Before proceeding with design of the trestment plant & disposal mechanism, it is

sssentizl o know the following-

) Quentity of sewege end its origin- e.¢ Domestic,
i) Pl'.y icochemical cheracieristics of {he taw seweags.
snzll be -:"5|3“ 1csht upon the
inic & v

by regulatory bodles like loczl

eve laid down stancards for
vwhich the efiiuent could b=
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Estimates for present and future population or areas Involved In the project
needs o be an realistic basis.

3. POLLUTANTS IN WASTEWATER

The three chief categories of pollutants in wastewater are tha dissolvad and
suspended salids and the water-borne organisms. These ars tabulated hersundsr-

Tahis 1:Pollutants in Wastawater

DISSOLVED 80LIDS SUSPENDED SOLIDS MICRO-CRGANISMS
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4.1

(v) Nitrale

(viy  Phospherus

(viiy Chlorices

{viiy BODs

(ixy CQD

(%) Toxie Metats & Compounds
(xiy Creases & Qils, elc

Characlerization of Wastewater

a)

A}]

Temperature: This is useful in indicating Oxygen ftransfer cepscity of
sration equipment and rale of bic

m

logical asiivity, Extren l'=‘|“ o, temp

6431

ffects edversely, thus proper design and sslection of lechnclogy for fow
lemp arees ate reguired,

Hydregen fen Concenfration (pi): This ndicates development of septic
conditions

Colour and Odour: With pessege of time wesie beorime siale, dzrk and
emits foul smel.

Sclids: Sswage contzing only 0.1 per

the nuisence caused by the solids o
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does not differentiate beiween biclogically Oxidiable and noncoxidiable
malerial, Heowever, the ratio of the COD o BCO does not change
signfiicantly for a particular wasie and hence this ‘est could be used
conveniently for interpreting performance

ky  Toxic Metals and Compounds: Some heavy meials and compounds such
as chromium. cepper and cyanide, which zre toxic, may find tnair way into
sewage through hospitall industrial discharges, also from instituticnal
lacoratorizs. Dsiermingtion of these compounds assumes impcertance if
such waste is to be trested oy ciological process or disposed off into &

sirsam of on lard,

Grease znd oils in excessive amounts net only add considerably to the Cest
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surface waters, Land cisposeal also has the advantage of obtaining nufrient ulilization for
the soil end is, thus, preferrec wherever feasible. It iz net encugh (o aim only at ECD
removal and other factors be left to unspecified, incidental removal. The selection of &
reatment precess depends on the extent of removal efficiency required for all important
parameters and the need {o cbviate nuisance conditicns.
Tahle 2: Wasterwater Characteristics for Disposal

a) Ph : 8.5-8

b T8S : <20 mg/

c) BOD ; <10 mgi
d) coD : <“ﬂ mg.:I

) Fecal Coliform : 0 MPN/100 mL

5.5 Recycle and Reuse
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zrious physical ":-'Dgs-:.al unit processes, The phveics! unit operatians
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7.2 Process Flew Chart for Domestic Waste
The unit operaticns and processes employed in domestic wastewsaier reatmant are
2s shown in Fig (a3 ghove)

7.21 Screening: This "6’|;U\'ef~ Iarge floating. suspended and setilesble solids.
7.2.2 Grit Removal: Removel of herganic suspend 18[5 solids,

7.2.3 Primary Sedimentation: Remoevel cf organic and inorganic setliesble saligs

7.2.4 Reactor: Any coniginer in which the chemical of biological reactions eccur can be

- - - P e I m . P e Y \ fm v F g - .
lermad as e reacior. Reaclors are asigelly classified as;

a) Balch Reaclors

b) Centinuous flaw Tank Resciors (C8TR)
c) Plug Flow (PF)

d) Arblirary Flow Resciors.

rowih Process

ErEEL 5
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In these processes 2 mixture of wastewaler and microorganisms fbiomass) is
agiteted and aerated. Certain microbes, mainly bacteria of specific kind, have the capability
{0 cxidize the dissclved organic matter in the waste waer, [Microo
znd contralled in :he process Thus, reduction or rem
2] oout by microorganisms by oxidation. After & is separated
Tom wastewater. T’ 1288, micrchial induced processes &rs r”u:ther classified a3 Asrobic and

O

oial growih is accelerated
vzl of organic matter in waste Is
i

_OCJ

h - S b - o~ e ~
a) Aszrobic Procasses- In presence of oxygsr
2) Aresrotic Processas- In absence of cxygsn
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ef MBBR except that the mediza is fixed horizontally/ radizglly or sleping (normelly at 60°) in
nacked bads of different depths and of different sizes and materials (generally plastice).

(i) Submearged Aerobic Fixed Film (SAFF)

(i)  Fixed Bed Rezcior (FER)

(i}  Fixed Media Reactor (FMR)

(ivi  Fixed Mecia Biclogicel Reactor(FMBR)
%) Fixed Bed Biological Reactor{FBER)
il i '
Vi)

cal Confractors (REC) (Also called Biodiske),

1.8 Toll Bictechnelegy or Consiructed Weilenags.

[0}

8.4.2 Aneerobic Units These can bs generally grouped inw the ‘ollowing:-
2) Aneaerchic pands/ elshilization ponds
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5.3.3 The conventional procsss flow shest of wastewatar irsatmant plant comprisss the unit
operaticns of screening, grit removal and primary sedimentation followed by unit process of
gerchic biclogical treatment The sludges removed By prmary and Secor‘.dary

sedimenteiion are digested anasrckically fallowsad by dryirg on sludge drying beds.

5.2.4 For new central sewaga sche the sawage load should be worked out and STP
asad on any of tachnologies referre I abovs ora combinsiion of bwe or mora technclogies

cen be adopted. These modern systems are based on tschnologiss which requires lower

nydtaulic retention time; cbyviale ragyeiing of sludge and provsioning of siucgs “ugass‘?,} fer

z vizble popuiation load

dighar detention fime should be caiered Tor in the design of 3TP whare ambient

t=minemture s lawer than 20°C or

ok

-l B
G937 WYL



i) Stzinless Sisel Construction te Ensure Longevity and Corrosion Sefaty

i No Odour Preblem

k) Lesst No. Of Operaticnal Units And Hence Lezst Sieff And O & M Headaches
) No Need for Tertiary Units

n) Least O’perslion Cost

n) Flexibility #n¢ Adapiabllity to High l.oeds

o) Nifrification (V) And Deni rﬂf‘auon (CN) for enzuring Stable, Dispeszaile
Sludge with No Odor and Eierable Longitivity

o) Nuirient and Phosphorys Removal o Safe Guard ageinst Algal Growrih
Downsiream Afier Digpogel in Receiving Water Bodies sie,

5.8 Comperison end Assessment of Various Treatment Frocesses
A comperisen of various tregiment processes has b : N given s Annéxuresl.

8.6 Oxygen Reguirements

4
el ')\\'l-..q St

imperént fo wo

=y R I N e s
SNBSS NS EMEtnT ar Ok

1 tenk is in the

ove .‘ 1y lc |\a\n4[:__.-.

gil.oon oxide graéing cemenied waether i1 & Caramic medy -.!'|r; zeraiors m_g,), be of
fire Bubhls crooarss bukble b =n 0.02

1|ocr o] aad I tank




8.8.3 Surface Aerators: Surfzca zerators were not widsly instelled in the past but with
recent improvements in their design, they are being increasingly used for large plants in
preference to diffused air aeration systems. Scme of their advantages are highsr axygan
iransfer capacity, absence of alr piping and air filier and simplicity of operation and
maintenance.

required 1o provide adgquate
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Terliary treaiment is supplemeniary lo primary end secondary treatment for the

purpose of removing the residuzl organic anc incrganic substances end in some cases Tor
even the refractory and dissolved subsiances to the degree necessary. Terliary Treatment
of sawege is increasingly being zcopted in Indie.
Re-use cof trealsd wastewater should invariably be plannsd while selecting the overell
scheme. Reuse may be resiricted to cnly non golable applications i.e. Irrigation,
arboriculivre, recreation lake, eco lake, gardening, golf-courses fire fighting, air conditioning,
weter in cooling systems, flushing, car wash or ground water recharge for sugmerting
ground weter rescurcss,

The iertiary treztment may be considered only {o the extent of quantity of water to be
ed ahd hence dssigned accardingly (o achieve cost zconomy. All lechnologies exespt
Bio-technelogy (SBT) require tertiary treatment before wastewsler is reused. i consists
iitraticn, adsorption end clhilorination,

Tertiary treatment is guile use-spaciiic and may invelve only ene item like simple
chlarination of treate lapencds on end use. li s, J'-.erefr:s:-e._ vary
important thet clzar cut specifications of the reuszlile

A terliery treaiment plant, thersiore, generelly, looks like 8 sewsge treaiment plant

followad by & iypicel industrizi weier reztment plani.

a In receiving watsrs

Tesiment given o ih

authoritfes: 1t is necessary o édhere 1 (ha signderds lai by the P
Boards with regaid & > cuglity of the sewazgae w0 be distharged into 2 bod

irlend or marine of on land forfernting purpcsss or underground for purpcsss

zouifers.

10,2 Digposeal into Wealer Bodies

course or into sge or & stecnent hooy o7




the oxygen content in tne river rasulling in Xilling of fish and marinz lifs but 2lzo leads to
heavy algal growtn downsiream.

10.3 Reclamation of Treated Effluent

Complete reclamation of se mge effluent is not generelly ado
restricied to meel the needs depending upen the availability and cost of .
ransportation and wraatmsant costs and the water quality standards and its nd usss like

irrigation, arboriculiure, recreation igke, eco lake, gardaning, Goi;‘--:o;zrseﬂ fire fighting, air

condilioning wslsr En gooling systems. flushing and car wash, greund wais: rscharge for

aug "iw”'l Qrounc Yialer resources, Somse of th2ss usss may rnesl v trestment
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T

) Wicre Eco - Friencly

o

) Capable of gensralng revenue

11.2 Duckweed Pond Technology

The wastswatsr reatment employing duckweed pend system Is relatively simple o
construct, onerate erid maintain. Duckweed (lemnaceag) is an aguatic plent which
can grow prolifcally when temperaivre renges between 15 lo 307 C, doutling its
welght \'.-'E'L:'l in 2 -4 days. [t requires basically nitrogen, phosphorus and potassium
{er growth. It cen be used as cheep and high guelity {hich protein) arimal feed,
veluatle ,Jrc.*eh compenant of chicken feed and feed for fish,

11,4 Vermiculture Technolegy

Tiis lechrology ulilizes senbworms for the freatment of domestic wesieweter, The
garinworms have been czlled 28 naturaf hiorezciors. The sarthworms produce both
microdrgenisms end anzymes thet breakdown comglex bic-molecules into simple
compounds which are utiflssd by the micro organisms. {t g elsimed {hat gerchic
conditions are meiniained by virlue cof its hmwogloom with high saturation constant
znd thersfore no sxsmel seration r he reguired. The sarthworms procuce

| ' - |

varmicsstings wilh immohilised :*.'-.:::rr:ntora and nutrients. Vermicastings have the

presehce

e orgehic meiler in

JfEgrabic as 'u'Eal as anaerchic bacleria,
THig reathasl dm mim sl pae s =i rci=taigeEoa TAr meariy VeEsrs s ol prase 5
{ TS IMEiNed G028 Nl Fedulls ey Malnieltenes 107 Many YealE: Lk Prslalich
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\Water guelity of culput sheuld be ag per stendards of CPCB (Fle No. A-18014/43/06-
MON, Dated 21/04/15) or &s per new amendments from time to tfme

Any technology may be edopt »sd io achievs latest output perameers Lf CPGBI
Uttzrakhang Environmental p: ecilon & Pollution Control baarg.

System may consist of Bar Screen LJI & Crease unit, new Equelization lank/ Cellection
tank, Aeration units, filtering sysle seniial units

U.V / chiorire JOZ&' is reguirec

D

n. pumping units, and other es

Compiete Insiellation of plant shail ba done by vender inclucing platiorm. foundations
eng souipment shed/ panel reem,
Demenstration of P

ant Operetion will be recuired after complet




15. LIST OF INDIAN STANDARDS ON SEWERAGE ANMD SEWAGE TREATMENT
13 2470 (PT 1)&(PT 2): | Code of craciice for installalicn of sepic tanks:
1985 Design criteriz and construciion (sscond revision)
Secondary treatment and disposal of szpiic w@nk
eiflueni (sscond revision)

33-1872 Methods of Samsling Test Sawads Efffusnt

| acwah,, and Drainage

G o U
ndg v
sl L5 W
Rl L
o]
i
—
oWy
~1
O

TO2ZZ (PT Ih)-187¢8 vags and
| < s f
| iﬂdustral tr ~nts AT 1
| 1&:1538-(PT-KXIV)-1882 | Prass Pipes for Waler, Gas 2
| |8 5600; 2002 Pumes-sswage and Drmne-‘
(38511 ;1887 lC\_.:'e of praclice Tor
IS 1 5800-1870
| 151 4764-1973
{87d
3 Part i@ 2 8s




clsening machine

IS 11117 : 1984 Requiremeant for power drivan rocding maenine for
sewers

[S 11387 . 1985 Reguirement for high pressure jetting macnine for
sewer cleaning

IS 11872 1887 Code of preclice for safety precautions to be taken
wnen entering & sewerage sysiem

(812115 Pert 1 o4 Specification for Couplings for Disposal of Sewage

TGET waier for Inland Vesssle- Part 1 : Flange Coupling)
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Report Code: 003_GBP_UT_EOP_S&R_02 Ver 1 Dec 2010

Preface

In exercise of the powers conferred by sub-sections (1) and (3) of Section 3 of the
Environment (Protection) Act, 1986 (29 of 1986), the Central Government has
constituted National Ganga River Basin Authority (NGRBA) as a planning, financing,
monitoring and coordinating authority for strengthening the collective efforts of the
Central and State Government for effective abatement of pollution and conservation of
the river Ganga. One of the important functions of the NGRBA is to prepare and
implement a Ganga River Basin: Environment Management Plan (GRB EMP).

A Consortium of 7 Indian Institute of Technology (lIT) has been given the responsibility
of preparing Ganga River Basin: Environment Management Plan (GRB EMP) by the
Ministry of Environment and Forests (MoEF), GOI, New Delhi. Memorandum of
Agreement (MoA) has been signed between 7 IITs (Bombay, Delhi, Guwahati, Kanpur,
Kharagpur, Madras and Roorkee) and MoEF for this purpose on July 6, 2010.

This report is one of the many reports prepared by [ITs to describe the strategy,
information, methodology, analysis and suggestions and recommendations in
developing Ganga River Basin: Environment Management Plan (GRB EMP). The overall
Frame Work for documentation of GRB EMP and Indexing of Reports is presented on the
inside cover page.

There are two aspects to the development of GRB EMP. Dedicated people spent hours
discussing concerns, issues and potential solutions to problems. This dedication leads to
the preparation of reports that hope to articulate the outcome of the dialog in a way
that is useful. Many people contributed to the preparation of this report directly or
indirectly. This report is therefore truly a collective effort that reflects the cooperation of
many, particularly those who are members of the |IT Team. Lists of persons who are
members of the concerned thematic groups and those who have taken lead in preparing
this report are given on the reverse side.

Dr Vinod Tare

Professor and Coordinator
Development of GRB EMP
[IT Kanpur
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3. Treatment Chain

All sewage treatment plants should follow a process chain depending upon the technology
chosen and the treatment capacity. In general, treatment is to be done in three stages as
per the flow sheet presented in Figure 1.

|
|

Sludge Management

Figure 1: Process Chain for Sewage Treatment
Specifications and treatment objectives at each stage of treatment are as follows.

Stage | Preliminary Treatment:
a) Three Stage Screening: - 25 mm bar racks (before pumping)
- 12 mm bar racks
-5 mm mesh (< 2 mm mesh for Membrane Bio Reactor, MBR)
b) Aerated Grit Chamber if following unit operation is aerobic and Normal Grit Chamber if
following unit operation is anaerobic.

Expected effluent quality after preliminary treatment:
¢ No floating materials including polythene bags, small pouches, etc.
o Proper collection and disposal of screening and grit.

Stage il Primary and/or Secondary Treatment: Many options are available for second stage

treatment. These options can be grouped into following three categories.

a) Pond Based Systems or

b} Activated Sludge Process (ASP) and its Modifications or equivalent systems including
but not limited to SBR, UASB followed by ASP, ASP operated on Extended Aeration
mode (EA-ASP), ASP with Biological Nutrient Removal (ASP+BNR), and MBBR or

¢) Membrane Bio Reactor (MBR)

6|Page (45)
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1. General

Sewage is a major point source of pollution. The target of “Nirmal Dhara” i.e. unpolluted
flow can be achieved if discharge of pollutants in the river channel is completely stopped.
Also, sewage can be viewed as a source of water that can be used for various beneficial uses
including ground water recharge through surface storage of treated water and/or rain/flood
water in an unlined reservoir. This may also help achieving “Aviral Dhara”.

In order to reduce substantial expenditure on long distance conveyance of sewage as well as
treated water for recycling, decentralized treatment of sewage is advisable. As a good
practice, many small sewage treatment plants (STP) should be built rather than a few of very
large capacity. All new developments must build in water recycling and zero liquid discharge
systems. Fresh water intake should be restricted only to direct human-contact beneficial
uses of water. For all other uses properly treated sewage/wastewater should be used
wherever sufficient quantity of sewage is available as source water for such purposes. All
new community sanitation systems must adopt recycling of treated water for flushing and
completely isolate fecal matter until it is converted into safe and usable organic manure.
The concept of decentralized treatment systems and water/wastewater management will
be covered in detail in subsequent reports.

2. Selection of Appropriate Sewage Treatment Technology
ltem 4.5.2 in Guidelines for the Preparation of Urban River Management Plan (URMP) for all
Class | Towns in Ganga River Basin (Report No. 002_GBP_|IT_EQP_S&R_01) concerns with
sewage treatment plant. One of the most challenging aspects of a sustainable sewage
treatment system (either centralized or decentralized) design is the analysis and selection of
the treatment processes and technologies capable of meeting the requirements. The
process is to be selected based on required quality of treated water. While treatment costs
are important, other factors should also be given due consideration. For instance, effluent
quality, process complexity, process reliability, environmental issues and land requirements
should be evaluated and weighted against cost considerations. Important considerations for
selection of sewage treatment processes are given in Table 1.

Table 1: Sewage Treatment Process Selection Considerations

Consideration Goal

Quality of Treated Sewage  Production of treated water of stipulated quality without interruption
Power requirement Reduce energy consumption

Land required | Minimize land requirement - -
Capital Cost of Plant _ Optimum utilization of capital -
Operation & Maintenance costs  Lower recurring expenditure o

Maintenance requirement Simple and reliable

Operator attention ~ Easyto understand procedures )
Reliability Consistent delivery of treated sewage

Resource Recovery , Production of quéliw water and manure ___ o

Load Fluctuations | Withstand variations in o_rgEiic and hydraulic loads -

&l puge (Z/g)
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country should not be construed as showing technological limitations, nor to affirm that
plants outside that range do not exist. The ranges simply indicate most frequently found
sizes. A comparison of treatment costs and evaluation of various technologies for sewage
treatment in India is presented in Table 2.

In general it is accepted worldwide that the technologies which are deemed to be
appropriate have to be qualified through application of a rigorous framework underscoring

the performance expectations as well as the choice should be concurrent with the socio-
economic acceptability.

27

/
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18 4
15 4
=
) 124, b
E: s
i g -
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- & - @
s
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& £ @A
o] 5 4 4
1~
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] r : - . . — A - T
0 200 400 8O0 EBOD 1000 1200 5700 6000 6300
Treatment Plant Footprint, m® / MLD
Far Treatment Capacity < 5§ MLD.
O asp O EA-ASP e UASB +ASP ¥ SBR
A ASP +BNR ¢ MBBR #  MBR ®  WSP
For Treatment Capacity > 100 MLD:
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12
= @ Asp
;‘ vV MBER
.;: B SBR
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£ [
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1] 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
Treatment Plant Footprint, m?/MLD
Figure 2: Treatment Cost (as in 2010) and Corresponding Plant Footprint for various

Secondary Treatment Options
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Expected effluent quality after primary and secondary treatment:
* BOD <30 mg/L
* S5<20mg/L
* Nitrified effluent

A brief description of various technological options available for secondary treatment are
presented in Appendix |. EA-ASP, ASP+BNR are considered to be variations of ASP and
produce more or less same quality effluent (particularly when tertiary treatment is adopted
after secondary treatment) and have approximately same treatment plant footprint, The
treatment cost is also of the same order and hence are not considered to be distinctly
different than ASP.

Stage lll Tertiary Treatment: Coagulation-flocculation-settling followed by filtration and
disinfection is generally recommended. Other processes could be selected on the basis of
land availability, cost considerations, O&M cost, reuse option, compatibility issues in case of
up-gradation of existing plants, etc. However, disinfection operation should invariable be
included. Expected effluent quality after tertiary treatment;

e BOD<10mg/L

* SS<5mg/L

* Phosphate < 0.5 mg/L

*  MPN of fecal coliforms < 10/ 100 mL

Where sewage flows are low and/or land can be spared without compromising on other
developmental objectives or agriculture, waste stabilization ponds followed by constructed
wetland can be adopted without coagulation-flocculation-settling.

4. Cost of Treatment and Land Requirement

Comprehensive analysis of capital cost, operation and maintenance costs, reinvestment
cost, eﬁergy cost and land requirement based on data obtained from various STPs in the
Ganga river basin and elsewhere in India has been done. This analysis has been summarized
in Figure 2 as linkage between the treatment cost (¥/KL as in 2010) and the required
footprint of the treatment plant (m?/MLD) for various suggested technological options. For a
particular desired effluent quality, the technological option with higher treatment cost will
generally require lower treatment plant footprint, and vice versa.

5. Decision Matrix

The selection of a process requires analysis of all factors, not just treatment costs. In order
to provide additional factors for the final considerations, key parameters need to be
evaluated and weighed as shown in the Exhibit 1 to reach a final recommendation, The
matrix attributes are ranked as Low, Medium, High and Very High recognizing that
differences between processes are relative, and often, the result of commonly accepted
observations. The column entitled “Typical Capacity Range” is added to illustrate the range
in which the treatment plants based on specific processes have been built so far in the

7|Page (4"3)
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Time for Partial Replacement, Hours

100
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40

10 ..._._._.'

0.1 0.4 1 4 10 40 100

Volume of Water in Tank / Flow of Water per Hour

= 99% Replacement - 85% Replacement ~=—90% Replacement
—— 75% Replacement -—=50% Replacement

Figure 3: Approximate times required to replace water in test chambers in flow-through tests

(For Example: For a chamber containing 4 L, with a flow of 2 L/h, the above graph
indicates that 90% of the water would be replaced every 4.8 h. The same time period,
such as hours, must be used on hoth axes, and the same unit of volume, such as liters,
must be used for both volume and flow (Adapted from USEPA, 2002)

Depth of flow-through system or pond: The depth of the flow-through biocassay pond

should be within 1.5 to 2.5 m based on an equivalent system of wastewater-fed fish
pond (aquaculture) (Costa-Pierce, 1998; Hoan and-Edwards, 2005).

Test organisms: In the bioassay pond, locally found fish, algae and daphnia should be
inhabited in the bioassay pond. USEPA (2002) and APHA et al. (1995) have
recommended following freshwater fish species when fish is the preferred form of
aquatic life/test organism:

1

2
3.
4

Oncorhynchus mykiss (rainbow trout) and Salvelinus fontinalis (brook trout)
Pimephales promelas (fathead minnow)

Lepomis macrochirus (Bluegill sunfish)

Ictalurus punctatus (Channel catfish)

Based on above, following equivalent fish species are recommended under Indian

conditions.

1. Puntias stigma

2. Puntias sophore

3. Anabas

4. Chela bacalia

5. Puntias ticto and

6. Colisa faciatus
14| Page
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6. Sludge Mana'gement

The sludge dewatering should be done using thickener followed by filter press or
centrifuge or any other equivalent mechanical device. Sludge drying beds (SDB) should
be provided for emergency only. SDBs should be designed only for 25% of the sludge
generated from primary and secondary processes. The compressed sludge should be
converted into good quality manure using composting and/or vermi-composting
processes. Energy generation through anaercbic digestion of sludges in the form of
biogas and subsequent conversion to electrical energy as of now is viable only when
sewage BOD > 250 mg/L. Single fuel engines should be used for conversion of biogas to
electrical energy. Hazardous sludge, if any should be disposed of as per the prevailing
regulations. .

7. Flow Measurement

Flow measuring devices should be installed after the Stage | Treatment as well as at the
outlet of the sewage treatment plant. These flow devices should be of properly
calibrated V notch with arrangements for automatic measurement of head. Additional
electronic or other type of flow meters may also be installed. Arrangements should be

made for real time display of measured (both current and monthly cumulative) flows at
prominent places.

8. Bioassay Test

The bioassay test is gaining importance in wastewater treatment plant design and
operation as the whole effluent toxicity (WET) test. This test uses a standard species of
aquatic life forms (like fish, algae) as a surrogate to measure the effect of the effluent on
the receiving stream. The flow-through method employing continuous sampling is
recommended for on-site tests.

o Flow rate (retention time): For a flow-through system, the USEPA Manual for Acute
Toxicity Test of Effluents (USEPA, 2002) specifies that the flow rate through the
proportional dilutor must provide for a minimum of five 90% replacements of water
volume in each test chamber every 24 h (i.e. a retention time of 4.8 h) (see Figure 3).
This replacement rate should provide sufficient flow to maintain an adequate
concentration of dissolved oxygen (DO). This implies a maximum HRT of 5.3 h (i.e.
0.9v/Q = 4.8) for a flow-through system. Therefore, a flow-through pond with a
maximum HRT of 5 h for 100% exposure is recommended for bioassay test of
tertiary-treated effluent. '

o Total flow requirement: 10% of the flow (subjected to maximum 1 MLD) is required
to pass through the bioassay pond.

13|Page (‘.:)-5)
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Exhibit 2: MBBR - Moving Bed Biofilm Reactor

Influent Secondary

Clarifier

Effluent

MEBR I

®

Air Blower Excess Sludge

Schematic Diagram of a Moving Bed Bio-Reactor

Moving Bed Biofilm Reactor is an aerobic attached hiological growth process. It does not
require primary clarifier and sludge recirculation. Raw sewage, after screening and de-
gritting, is fed to the biological reactor. In the reactor, floating plastic media is provided
which remains in suspension. Biological mass is generated on the surface of the media.
Attached biological mass consumes organic matter for their metabolism. Excess
biological mass leaves -the surface of media and it is settled in clarifier. Usually a
detention time of 5 to 12 h is provided in the reactors.

MBBR were initially used for small sewage flow rates and because of less space
requirement. In large plant, media quantity is very high and it requires long shut down
period for plant maintenance. In fact, it may not be successful for large capacity plants.
Moreover the plastic media is patented and not available in the open market, leading to
single supplier conditions which limit or deny price competition. In addition, due to very
less detention time and other engineering factors, functional Moving Bed Biofilm
Reactor in India do not produce acceptable quality effluent.

Merits
e Moving Bed Biofilm Reactor needs less space since there is no primary
clarifier and detention period in.reactor is generally 4-5 h.
o Ability to withstand shock load with equalization tank option
e High operator oversight is not required
Demerits

* High operating cost due to large power requirements

¢ Not much experience available with larger capacity plants (>1.5 MLD)
o Skilled operators needed

¢ No energy production

» Effluent quality not up to the mark in India

* Much less nutrient removal

e Designed criteria not well established

18| Page (Sc)
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Other freshwater fish species like Gambusia affinis (mosquito fish) can also be
considered. Daphnia pulex and D. magna (daphnids), Selenastrum sp., Scenedesmus
aculeala, Scenedesmus guadacanda are also recommended similar to the
recommendations made by USEPA (2002) for bioassay test.

* Stocking density and number of test organisms: For flow-through tests, the live
weight of test organisms in the system must not exceed 7.0 g/L (i.e. 7.0 kg/m?) of
volume at I5°C, or 2.5 g/L (i.e. 2.5 kg/m?) at 25°C (USEPA, 2002). A minimum of 20
organisms of a given species are required for the test.

» Feeding requirement: Considering the bioassay of tertiary-treated sewage effluent
and fish as the preferred form of aquatic life/test organism, 32% protein feed at 1%
of the stocking biomass/d in two daily slots (preferably morning and evening) with a
floating system need to be fed (Costa-Pierce, 1998). The feeding regime for fish
mentioned in USEPA (2002) can also be adopted.

» Aeration and oxygen requirements: Sufficient DO (4.0 mg/L for warm water species
and 6.0 mg/L for cold water species) should be maintained in the pond for proper
environment for test organisms. The DO depletion is not a problem in case of a flow-
through system because aeration occurs as the water pass through the system. If DO
decreases to a level that would be a source of additional stress, the turnover rate of
the water volume must be increased (i.e. the HRT of the systém must be decreased)
sufficiently to maintain acceptable DO levels (USEPA, 2002). Alternatively fountain or
cascade aeration arrangements may be provided.

* Reguirement of Dechlorination: Dechlorinated effluent only should be passed
through the bioassay pond. If the effluent from the STP is chlorinated, the total
residual chlorine in the effluent should be non-detectable after dechlorination.

* Bioassay test acceptability criterion: No mortality (100% survival) of test organisms
under any condition.

' salient Features of Recommended STPs
¢ Continuous measurement of flow at the inlet and outlet
, ¢ Excellent preliminary treatment
l * Treatment up to tertiary level
e Online bioassay test
¢ Designed and built as modular units
e Pumping and STPs to be taken together for contracting/bidding

A (57)
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UASB+ASP - Upflow Anaerobic Sludge Blanket Followed by Activated Sludge
Process

Gas

Aeratio
Influent UASB
A i — | nTenk

Secandary Effluent

Clarifier

l Returned Sludge
Sludge

PExcess Sludge

Schematic Diagram of an Upflow Anaerobic Sludge Blanket Process followed by ASP

It is an anaerobic process in which influent wastewater is distributed at the bottom of
the UASB reactor and travels in an up-flow mode through the sludge blanket. Critical
components of UASB design are the influent distribution system, the gas-liquid-solid
separator (GLSS) and effluent withdrawal design. Compared to other anaerobic
processes, UASB allows the use of high hydraulic loading.

Merits

Demerits

20| Page

Relatively simple operation and maintenance

No external energy requirement and hence less vulnerable to power cuts
No primary treatment required

Energy production possible but generally not achieved

Low sludge production

No special care or seeding required after interrupted operations

Can absorb hydraulic and organic shock loading

Post treatment required to meet the effluent standard
Anoxic effluent exerts high oxygen demand

Large Land requirement

More man-power require for O&M

Effluent quality is not up to the mark and poor fecal and total coliform
removal

Foul smell and corrosion problems around STP area
High chlerine dosing required for disinfection.
Less nutrient removal
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Appendix I: Exhibits on Options for
Secondary Treatment

Exhibit 1: ASP - Conventional Activated Sludge Process

Aeration

PST Secondary

Clarifier

Influent —— ! Effluent

y W Tank

Returned Sludge

P Excess Sludge

Schematic Diagram of a Conventional Activated Sludge Process

Activated Sludge Process (ASP) is a suspended growth aerobic process. It is provided
with primary clarifier to reduce the organic load in biological reactor (aeration basin).
About 40% of organic load is intercepted in primary clarifier in the form of sludge,
decreasing the loading in the aeration tank. Detention period in aeration tank is
maintained between 4-6 h. After aeration tank, the mixed liquor is sent to secondary
clarification where sludge and liquid are separated. A major portion of the sludge is re-
circulated and excess sludge is sent to a digester.

Sludge generated in primary clarifier and excess sludge from secondary clarifier are not
matured, digestion of such sludge is essential before disposal. In anaerobic sludge
digestion, such sludge produces biogas which can be used for power generation by gas
engines. Generated power can be used for operation of plant.

Merits

e Good process flexibility

o Reliable operation

*» Proven track record in all plant sizes
e Less land requirements

e Low odor emission

e Energy production

e Ability to withstand nominal changes in water characteristics
Demerits

¢ High energy consumption

e Skilled operators needed

¢ Uninterrupted power supply is required
¢ Requires sludge digestion and drying

¢ Less nutrient removal

(59
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Exhibit 6: WSP - Waste Stabilization Pond (Combination of Anaerobic
and Aerobic Pond)

Anaerobic pond Facultative pond Maturation ponds
Influent  ——p HRT = 1 day g HRT =5 days b HRT = 3-4 days —
Effluent
v
Sludge storage lagoon Aquaculture pond
and > (HRT > 12 days) —*
Studge drying beds {optional)

Schematic Diagram of a Waste Stabilization Pond

Sewage is treated in a series of earthen ponds. Initially after screening and de-gritting it is
fed to an anaerobic pond for initial pretreatment; depth of anaerobic pond is usually 3 to 3.5
m: as a result the lower section of pond does not get oxygen and an anaerobic condition is
developed. BOD reduction takes place by anaerobic metabolism and gases like ammonia and
hydrogen sulphide are produced creating odor problems. After reduction of BOD by 40% it
enters the facultative/aerobic pond, which is normally 1 - 1.5 m in depth. Lesser depth
allows continuous oxygen diffusion from atmosphere; in addition algae in the pond also
produces oxygen.

Though BOD at the outlet remains within the range, sometimes the effluent has green color
due to presence of algae. The algae growth can contribute to the deterioration of effluent
quality (higher total suspended solids) from time to time. Moreover, coliforms removal is
also in 1-2 log order. The operating cost of a waste stabilization pond Is minimum, mostly
related to the cost of cleaning the pond once in two to three years. A waste stabilization
pond requires a very large land area and it is normally used for small capacity plant,
especially where barren land is available.

Merits _

e Simple to construct and operate and maintain

¢ Low operating and maintenance cost

e Self sufficiency, ecological balance, and economic viability is greater

e Possible recovery of the complete resources

» Good ability to withstand hydraulic and organic load fluctuations
Demerits

e Requires extremely large areas

e Large evaporation loss of water

e |Iflineris breached, groundwater is impacted

» Effluent quality may vary with seasons

= No energy production

e Comparatively inferior quality of effluent

e Less nutrient removal

s High chlorine dosing for disinfection

¢« Odor.and vector nuisance

¢ Loss of valuable greenhouse gases to the atmosphere
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Exhibit 3: SBR - Sequencing Batch Reactor

Influent

eggr%}(w;y.p
‘ Anoxic Fill
_ %
B
Idle .{“ «

Aeration/Mixing

s 822 A . :
Settle Decant Decant

Excess Sludge + _|

Settle

+ Effluent

Schematic Diagram of a Sequencing Batch Reactor (A Continuous Process “In Batch”)

it is a fill-and-draw batch aerobic suspended growth (Activated Sludge) process
incorporating all the features of extended aeration plant. After screening and de-gritting,
sewage is fed to the batch reactor. Reactor operation takes place in certain sequence in
cyclic order and in each cycle, following operations are involved

*  Anoxic Filling tank

*  Aeration

* Sedimentation/clarification

s Decantation

¢ Sludge withdrawal

A number of large-scale plants exist around the world with several years of continuous
operation. In India also, there are large scale plants operating efficiently since more than a
year. Hundreds of full-scale plants operated on Sequencing Batch Reactor Technology are
under successful operation in Japan. Some parts are patented and not available in the open
market, leading to single supplier conditions which limit or deny price competition.

Merits

* Excellent effluent quality
*  Smaller footprint because of absence of primary, secondary clarifiers and digester
* Recent track record available in large applications in India also
* Biological nutrient (N&P) removal
* High degree of coliform removal
* Less chlorine dosing required for post disinfection
*  Ability to withstand hydraulic and organic shock loads
Demerits

* Comparatively high energy consumption

* Toachieve high efficiency, complete automation is required
¢ Highly skilled operators needed

* Naenergy production

® Uninterrupted power supply required

19|Page (6'1)
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Exhibit 5: MBR - Membrane Bioreactor

Effluent
—————»
Waste Sludge A ! ! ! ! r
1‘ Permeate
o Mixed Liquid Recycle II| m m
Influent » v Membrane
Module
(AL E R R RN RN RNRE Y]
- Aeration Air Scour Blower
Anoxic Mixed Liquid
Zone recirculation pump
BIOREACTOR

Schematic Diagram of a Membrane Bioreactor

It is a biological reactor with a suspended biomass. The solid-liquid separation in
membrane bioreactor is achieved by a microfiltration membrane with pore sizes ranging
from 0.1 to 0. 4 um. No secondary clarifier is used and has the ability to operate at high
MLSS concentrations. Membranes are patented and not available in the open market,
leading to single supplier conditions which limit or deny price competition.

Merits
e Low hydraulic retention time and hence low foot print (area) requirement
e Lesssludge production
° High quality effluent in terms of low turbidity, TSS, BOD and bacteria
o Stabilized sludge
o Ability to absorb shock loads
Demerits

e High construction cost

e Very high operation cost

¢ Periodic cleaning and replacement of membranes
e High membrane cost

e High automation

* Fouling of membrane

¢ Noenergy production
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Exhibit 7: CW - Constructed Wetlands

Wetlands are natural processes similar to stabilization ponds. Wetlands are shallow -
ponds comprising of submerged plants and floating islands of marshy species. Natural
forces including chemical, physical, biological and solar is involved in the process to
achieve wastewater treatment. Thick mats of vegetation trap suspend solids and
biological process takes place at the roots of the plants. It produces the desired quality
of treated sewage but land requirement is very high, though it is less compared to waste
stabilization pond. Running cost is comparatively low.

Wetland process have not yet established compared to other processes. There are two
types of systems; surface and subsurface distribution of sewage. The type of vegetation
grown varies, in some cases there is regular tree cutting and plantation as a part of
maintenance work. Plants like Typha, Phragamites, Kattail can be used in India. Another
type of wetlands use a plant called duckweed for treatment. This weed has a very fast
metabolic rate and absorbs pollutants very quickly.

Merits
¢ Simple to construct and operate and maintain
¢ Low operating and maintenance cost
o Self sufficiency, ecological balance, and economic viability is greater
* Possibility of complete resource recovery
* Good ability to withstand hydraulic and organic load fluctuations
Demerits

e Requires large area

e Large evaporation loss of water

® Not easy to recover from massive upset

e If liner is breached, groundwater is impacted

o Effluent quality may vary with seasons

* No energy production

e No nutrient removal

e Odor and vector nuisance

° Loss of valuable greenhouse gases to the atmosphere

(63)
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ANNEXURE-I

EFFLUENT DISCHARGED STANDARDS FOR SEWAGE TREATMENT PLANT

Sl No. Parameters Parameters Limit (Standards for New
STPs Design after notification date) *
& pH 6.5-9.0
2 BOD (mg/l) Not more than 10
3, COD (mg/l) Not more than 50 N
4, TSS (mg/1) Not more than 20
5 NH4-N (mg/1) Not more than 5
6. N-total (mg/l) Not more than 10
7. Fecal Coliform Less than 100
(MPN/100ml)
Note:

(i) These standards will be applicable for discharge in water resources as well as
for land disposal. The standards for Fecal Coliform may not be applied for use
of treated sewage in industrial purposes.

(i1) * Achievements of Standards for existing STPs within 05 years from the date of
notification.

G



FC 13.05

FC 13.06

Professional Development Fund for the Trainee Teachers.

The Trainee Teacher Scheme was adopted in Year 2013. Total 39 Trainee
Teachers were recruited in the Institute in the year 2014, 2015 & 2016. At
present only 16 Trainee Teachers are on Institute roll. As per Annexure 1 and para
IV (A) of Trainee Teachers Scheme, there is a provision for Trainee Teachers to be
paid funds i.e 10% of the Gross Annual Salary, for professional development related
expenditure like membership of professional societies, attending conferences etc.

Annual Gross Salary of Trainee Teachers is ¥ 6.22 Lakh hence the Gross Salary of
16 Trainee Teachers is ¥99.90 Lakh and 10% of this gross salary comes to ¥9.90
Lakh. It is proposed to reimburse the said Professional Development Fund as per
the Trainee Teachers Scheme to the Trainee Teachers as per utilization guidelines
issued by the Ministry for CPDA.

Finance Committee is requested to approve the above proposal.

Any other item with the permission of the Chair.

Registrar

(65)



TABLE AGENDA

BoG 13.06 (A) Approval for Memorandum of Understanding with Ministry Of Human

BoG 13.06

Resource Development.

As per MHRD directives, 131l autonomaus organizations with a budgetary support of
more than Rupees Five Crores per annum, are required to enter in to a
Memorandum of Understanding with the respective Administrative Ministry or
Department "

A draft MoU proposed by the Ministry and prepared by the Institute is placed at
Annexure FC 13.03, for the kind perusal of Finance Committee.

Finance Committee is requested to approve the same for onward submission to the
MHRD through Board of Governors for execution of MoU.

(B) Approval of Fee Structure for B.Tech & M.Tech programme for the academic
year 2018-19.

As per Finance Committee directives vide agenda item No 12.04, revised fee
structure of B.Tech & M.Tech programme for the academic year 2018-19 is placed
as Annexure FC 13.04.

Finance Committee is requested to approve the same for implementation in the
academic year 2018-19.

BoG 13.06 (C) Permission regarding collaboration with Siemens for establishment of “Centre

Of Excellence for Skill Development Initiative for Industry” at NIT Uttarakhand.

National Institute Of Technology, Uttarakhand is planning to collaborate with
Siemens for developing industry relevant skills for engineering students at the
Institute. This collaboration envisages setting up of ultra-modern facilities, which
includes state-of-art machines, robots, control systems, software, hardware, etc. at
NIT Uttarakhand. The funding for the same is proposed to come primarily from
Siemens as a grant, including absorption of costs by — Siemens partner for this
project (Approximately 90%), and NIT Uttarakhand (Approximately 10%). Detail
concept note is placed at Annexure FC 13.05.

Finance Committee is requested to deliberate upon and give directives to proceed

further to formulize the proposal with Siemens.

Registrar
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MEMORANDUM OF UNDERSTANDING
Between

National Institute of Technology,
Uttarakhand

And

Department of Higher Education
Ministry of Human Resource
Development
Government of India

For

2018-2019



Memorandum of Understanding (MoU) between Department of
Higher Education, Ministry of Human Resource Development,
Government of India & the National Institute of Technology
Uttarakhand for 2018-2019 in pursuance of the Rule 229(xi) of the
GFR, 2017

This Memorandum of Understanding (hereinafter referred to as MoU) is
entered into at New Delhi on this day of , 2018 between
Department of Higher Education, Ministry of Human Resource
Development, Government of India, Shastri Bhawan, Rajendra Prasad

Road, New Delhi-110011 (hereinafter referred to as MHRD)

And

The National Institute of Technology, Uttarakhand (hereinafter
referred to as the Institute) having its Headquarter at Srinagar
(Garhwal), Dist: Pauri Garhwal, Uttarakhand-246174 and represented
by its Director (hereinafter referred to as the Institute) which term and
expression shall mean and include, unless repugnant to the context, its

successors, assignees, administrators of the Institute.

WHEREAS

L. This MoU is executed in terms of Rule 229 (xi) of the General
Financial Rules, 2017 (hereinafter referred to as GFR, 2017) and
the subsequent instructions issued by the Ministry of Finance,
Department of Expenditure, (hereinafter referred to as MoF) with
the objective of improving efficiency of the expenditure, making the
action plan outcome oriented, maintaining financial discipline and
measuring performance of the Institution on key parameters

against the targets set so as to improve its performance.

2 The Institute has the pre-defined Vision, Mission and Objectives as

outlined hereunder:-

(A) Vision:

(1) To contribute to society through excellence in scientific and
technical education and research

(i)  To serve as a valuable resource for industry and society



(B)

(1)

(i)

(i)

(iv)

(C)

(v)

Mission:

To generate new knowledge by engaging in cutting-edge
research and to promote academic growth by offering state-
of-the-art undergraduate, postgraduate and doctoral
programmes.

To identify, based on an informed perception of Indian,
regional and global needs, areas of specialization upon which
the institute can concentrate.

To undertake collaborative projects which offer opportunities
for long-term interaction with academia and industry.

To develop human potential to its fullest extent so that
intellectually capable and imaginatively gifted leaders can
emerge in a range of professions.

Objectives:

To provide the best educational infrastructure for imparting
high class education in science and technology and a
creative atmosphere for inter-disciplinary research both by
the students and the faculty.

To increase the student capacity to meet the growing
demands for industry

To maintain global standards in student-faculty ratio,
research output, publications in journals and placement of
students

To participate in and contribute to nation building through
various flagship schemes of the Government of India/State
Governments requiring technological interventions thereby
spurring economic growth for the welfare of the masses

To provide research and development consultancy, which
will foster healthy industry-academia partnership, thereby
providing a competitive edge to the indigenous
manufacturing

NOW, THEREFORE, the parties here to express their common
understanding as under:

(A) MHRD shall

()

Provide financial support to the Institute to meet its
recurring and non-recurring liabilities in such manner and
on such conditions as prescribed by the Government of India
(hereinafter referred to as Gol) from time to time,



(B)

(i)

(v)

Help raise other resources, including loan from HEFA for
expansion of infrastructural facilities, which has a direct
bearing on the performance of the Institute as committed in
this MOU.

Provide guidance and advice in administrative, financial,
legal and such other matters as the Institute may require in
fulfilling its mandate.

Provide support in obtaining necessary clearances and
approvals, as and when required, from various Ministries,
Departments, and Agencies of the Central/State
Governments.

Provide support in resolving any dispute with any other
authority of the Central/State Government or a private
party, as and when .required.

THE INSTITUTE shall comply with:

()

(1)

(ii)

(iv)

Without prejudice to what has been stipulated in the
National Institutes of Technology, Science Education and
Research Act, 2007, as amended from time to time and the
Statutes framed thereunder, the institute is expected to
recover user charges at rates not lower than cost recovery
norms

Specific provisions as contained in the OM No.1/1/2016-
EIIIA dated 13.01.2017 in relation to revision of pay scales in
accordance with the recommendations of the 7t CPC and
any other instruction issued by MHRD from time to time on
issues pertaining to the Institute.

The provisions of the GFR, 2017, including the instructions
on financial advice for autonomous bodies, as mentioned in
Rule 229(viii) and those concerning release of grants-in-aid,
submission of audited accounts, performance report etc.

Guidelines issued by the Central Vigilance Commission
(CVC) in matters of vigilance and disciplinary proceedings
ete.

Instructions issued by the MoF/DoE vide OM dated
15.01.2016 or any other instructions issued from time to
time with regard to foreign travel as well as those issued by
the Ministry of Home Affairs (hereinafter referred to as MHA)
with regard to availing/extending foreign hospitality.

Uniform accounting procedure in accordance with the
guidelines issued by MoF.



(€)

(vii)

Instructions issued by MHRD/MoF/DOP&T with regard to
creation of posts and framing of Recruitment Rules.

THE INSTITUTE shall also ensure to:

(i)

(i)

(i)

(iv)

(vi)

(vii)

(viii)

(i)

Finalize any understanding or MoU with any other party
including similar organizations abroad with prior approval of
the competent authority in the Government.

Frame Rules for its corpus fund indicating clearly the IRG
that can be transferred to such fund or utilized from such
fund and items for which such expenditure can be incurred.
It shall be the endeavor of the institute to increase IRG by
focusing on the Research, consultancy etc. in addition to
fees.

Have clearly defined ‘Delegation of Powers’ for deciding all
administrative and financial matters.

Shall run courses, to the extent possible, to be self
supporting without the need for cross subsidization as well
as over-charging from students for flagship courses.

Ensure that the post of Registrar is filled up by a person
having sufficient experience as prescribed under the
Recruitment Rules and should preferably be an appropriate
level official from the Government/CFTIs on deputation to
ensure neutrality and transparency.

Ensure that the Recruitment Rules for the posts of Registrar
and the Finance Officer are framed and the selection must
follow the Recruitment Rules.

Ensure that all its accounts are audited by internal auditors
regularly and formal audit by the C&AG.

Ensure that all financial operations are done under PFMS
system with the purpose of avoiding parking of funds.

Present an outcome budget along with annual action plan so
that it can be dovetailed in the outcome budget of MHRD.

Comply strictly with the timelines for submission of annual
reports and annual audited accounts to the MHRD for the
purpose of being tabled in Parliament by the stipulated date.

Forward to MHRD any information required by it to satisfy
any requirement related to Parliamentary Matter, RTI, Public
Grievances, VIP References, Court Cases, Notices from
Commissions and Statutory Authorities and also inputs for
formulation of any policy.



(D)

FINANCIAL POSITION:

Details of funds available with the Institute in the last three years

are as under:-

Nature of Funds 2014-15 | 2015-16 | 2016-17
(in Ylacs) | (in Racs) | (in Tlacs)
Government Grants 2,396.00 | 2,300.00 699.98
Internal Resource Generation 320.48 472.45 620.25
Corpus Funds 593.23 1,054.78 | 1,865.23
Any other Source (Indicate) - - -
Total 3,309.71 | 3,827.23 | 3,185.46
(E) RECEIPT AND EXPENDITURE POSITION:
Estimates of Receipt and Expenditure for the period of MoU, i.e.
2017-18 are as under:-
. Amount Heads of Amount
Native of Recelpt (in ¥lacs) | Expenditure (in Tlacs)
Government Grants 2,200.00 3 | 438.85
Internal Resource 516.59 35 235.99
Corpus Funds 1,865.23 36 877.79
Any other Source - - =
Total 4,581.82 - 1,552.63
(F) ANNUAL TARGETS FOR PHYSICAL OUTPUTS/DELIVERABLES:
(As per Annexure I)
(G) PERFORMANCE EVALUATION PARAMETERS:

(1) The performance will be evaluated using the criteria listed at
Annexure 1. The weightage to be attached to each criterion
and the criterion value corresponding to different
performance ratings are also given therein. The overall score
will be calculated through the formula given in the Annexure
based on the scores obtained in each parameter.

(i)  There would also be a negative marking by which the overall
score obtained through Annexure I will be reduced based on
penalties listed out in Annexure II

(iii) The Consolidated score would be arrived at by reducing the

negative score obtained in Annexure II from the overall score

obtained under Annexure I.



(H)

(iv)

The overall rating of the organization would be as given in
Annexure III based on the Consolidated score obtained in
Para (iii) above.

IMPLEMENTATION AND MONITORING OF THE MoU:

(i)

Performance Evaluation against MOU parameters shall be
carried out every quarter and monitored by the Institution.

The performance evaluation shall be submitted to the Board
of Governors on quarterly basis during the Board meetings
for consideration & review. After the review by the Board, the
same shall be sent to MHRD along with the
recommendations and the comments, if any, of the Board.

A Joint review by the Institution and the MHRD shall be
carried out within 90 days of completion of the financial
year. The result of the Joint Review shall be placed before
the Board. The Director of the Institute shall ensure
compliance of the issues raised or pointed out in the review
and shall cause the MoU report and the review comments
prominently hosted on the website of the Institute,

(Prof. Shyam Lal Soni) I i e A AR A AR SES )

Director Secretary

National Institute of Technology, Department of Higher Education

Place:

Date:

Uttarakhand Ministry of Human Resource

Development
Government of India
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Fees Structure of B.Tech. Programme for the Academic Year 2018-19

1. Institute Fees:

(1) For General/OBC category students whose annual family income is more than ¥5.00 Lacs.
rParticulars 1" Sem. | 2™ Sem. | 3" Sem. | 4" Sem. | 5™ Sem. | 6" Sem. 7" Sem. | 8" Sem.
® ® ® 64} (k4] ® @ (64]
Tuition Fees 62,500/ 62,500/- 62,500/- 62,500/- 62,500/- 62,500/ 35,000/- 35,000/-
Student Related Activity Fees 2,500/- 2,500/- 2,500/- 2,500/- 2,500/- 2,500/- 2,500/- 2,500/-
Development Fees 2,000/ 2,000/- 2,000/- 2,000/- 2,000/- 2,000/- 2,000/- 2,000/-
Alumni Asscciation Fees " 500/- 0 0 0 0 0 0 0
Institute Security Deposit 3,000/ 0 Q 0] 0 0 0 0
(Refundable)
Hostel Security Deposit 5,000/- 0 Q 0 8] 0 Q 0
(Refundable)
Book Bank Caution Money 500/ 0 0 0 0 0] 0] 9]
(Refundable)
Additional Security Deposit 5,000/ 0 0 0 0 0 0 0
(Refundable)**
Security Services™ 6,000/ Q 0 0 0 0 0 0
Other Hostel Charges*** 3,400/ 0 0 0 0 6] 0 0
Convocation Fees (Refundable if * 500/- 0 0 0 (6} 0 0 0
left without degree)
Medical Insurance® 600/ 0 600/- 0 600C/- 6] 600/ 0
Total 91,500/ 67,000/- 67,600/ 67,000/ 67,600/- 67,000/- | 40,100/- 39,500/

**Additional security deposit to be charged at the
wkx This amount will be refunded to a student if he/she does not avail

# It shall be charged as actual,

## There shall be an annual increase of 10% in this amount.

(1) For General/OBC

category students whose annual family income is between ¥1.00

time of admission, irrespective of any fees paid earfier or later.
the hostel facility any time during the entire duration of the Academic Programme,

Lac to ¥5.00 Lacs.

(Tuition Fee remission is applicable for the students of first semester to fourth semester only).
Particulars 1* Sem. 2™ Sem. | 3" Sem. 4™ Sem. 5" Sem. 6" Sem. 7 Sem. 8" Sem.
) ) 4] ® () ) R 9]

Tuition Fees 20,834/ 20,833/ 20,834/-| 20833/-| 20,834/ 20,833/-] 35,000/-| 35,000/

Student Related Activity Fees 2,500/- 2,500/ 2,500/- 2,600/- 2 .B00/- 2,500/ 2,500/- 2,500/-

Development Fees 2,000/- 2,000/- 2,000/- 2,000/- 2,000/- 2,000/- 2,000/- 2,000/-

Alumni Asscciation Fees 500/- 0 0 0 0 0 0 0

Institute Security Deposit 3,000/ 0 0 0 0 0 0 0

(Refundable)

Hostel Security Deposit 5,000/- 0 0 0] 8] 0] 0 0

(Refundable)

Book Bank Cauticn Money 500/- 0 0 (9] 0 0 0 Qg

(Refundable)

Additional Security Deposit 5,000/ 0 8] 0 0] 0 0 0]

(Refundable)**

Security Services** 6,000/ 0 0 0 0 0 0 0

Other Hostel Charges*** 3,400/- 0 0 0 0 0 0 0

Convocation Fees (Refundable if 500/- 0 Q 0 0 0 0 0

left without degree)

Medical Insurance® 600/ 0 600/- 0 600/- 0 B00/- . 0
L Total 49,834/ 25,333/- | 25,934/- | 25,333/ 25,934/ 25,333/- | 40,100/ | 39,500/
Note: Student, who wants remission in Tuition Fee, needs to submit his/her annual family income certificate, issued by the Competent Authority, in the

Institute at the time of admission/enrolment.
=+ dditional security deposit to be charged at the time of admission, irrespective of any fees paid earfier or later,
=»x This amount will be refunded to a student If he/she does not avail the hostel facility any time during the entire duration of the Academic Programme.

* ¢ shall be charged as actual.

## There shall be an annual increase of 10% in this amount.

Phone: 01346-257400 (0), Fax: 01346-251095, E-Mail: nituttarakhand@ gmail.com, Website:

Srinagar Garhwal, District: Pauri Garhwal, Uttarakhand Pin-246174

www.nituk.ac.in
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(111) For (a) SC/ST/PH category students.

(b) General/OBC category students whose annual family income is below ¥1.00 Lac.
(Tuition Fee remission is applicable for the students of first semester to fourth semester only. SC/ST category students of fifth
semester to eighth semester are exempted to pay the tuition fee at the time of admission, however they have to deposit their
tuition fee in the Institute before the end of the semester through scholarships /bank loan / any other means.)

Particulars 178em. | 29 Sem. | 39Sem. | 4"Sem. | 5" Sem, | 6" Sem. | 7" Sem. | 8" Sem.—‘
(59) (X 58] ) () () ® 1§3]

Tuition Fees 9] 0 0] 0 0 ol 35,000/-| 35,000/

Student Related Activity Fees 2,500/- 2.500/- 2,500/- 2,500/- 2,500/- 2,500/- 2,500/- 2,500/-

Development Fees 2,000/- 2,000/ 2,000/ 2,000/ 2.000/- 2,000/ 2,000/- 2,000/

Alumni Association Fees 500/- Q 0 0 Q 0 0 6]

Institute Security Deposit 3,000/- 0 0 0 o} 0 8] 0

(Refundable) !

Hostel Security Deposit 5,000 0| 0 0 0 o] 0 0

{Refundable) | i

Book Bank Caution Money 500 0 0 0 0 0 0] 0

(Refundable) .

Additional Security Deposit 5,000;- 8] 0 0 0] 9] 0 a

{Refundable)**

Security Services*” 6,000/- 0| 0 0 0 0 0 0

Other Hostel Charges*** 3,400/- 0 0 0 0 0 ] 0

Convocation Fees (Refundable if 500;- 0 a 6] 0 Q 0 0

left without degree) .

Medical Insurance® 600/ - 0 600/~ 0 600/- 0 600/- 0
Total 29,000/- 4 ,500/- 5,100/- 4,500/- 5,100/- 4,500/- | 40,100/ 39,500/

Note: Student, who wants remission in Tuition Fee, needs to submit his/her Caste Certificate/PH Certificate
income certificate, issued by the Competent Authority, in the Institute at the time of admission/enrolment.
**Addlitional security depusit to be charged at the time of admission, irrespective of any fees paid earlter or later,
sx* This amount will be refunded to a student if he/she does nat avail the hostel facility any time during the enfire duration of the Academic Programme.
* 1t shall be charged as actual.

## Thera shall be an annual increase of 10% in this amount.

{in Central Government format) /annual family

2. Hostel Fees:

Particulars i"sem. | 29Sem. | 3°Sem. | 4" Sem. | 5" Sem. | 6" Sem. | 7" Sem. 8" Sem, |
- (%) ) T @) 7 ) 4] ()
Seat Rent"” 3,200;- 3 200/ 3,200/- 3,200/- 3,200/- 3,200/ 3,200/- 3,200/-
Mess Fees Advance* 14,000;_- 14,000/- 14,000/ 14,000/- 14,000/- 14,000/ 14,000/- 14,000/-
Electricity and Water Charges*” 2,000/ 2,000/- 2,000/- 2,000/- 2,000/- 2,000/ 2,000/- 2,000/
Total 19,200/- 19,200/- 19,200/- 19,200/- 19,200/- 19,200/- 19,200/- 19,200/-

“Mess Charge is taken as advance and after payment of actual amount remaining halance amount will be depasited in student’s accounis. Students (except
Eirst Year) may opt out of Mess at the beginning of any month; however balance Mess Advance shall be refunded at the end of semester and only after no
dues certificate. Seat Rent, Mess fee Advance and tlectricity and Water Charges are to be oaid separately and will not be adjusted against amount paid o
CSAB. Once the hostel facility is availed, the Seat Reat and Electricity and Water Charges will not be refunded after cancellation.

## Thare shall be an annual increase of 10% in this amount.

3. Library Fees:

Particular I* Sem.—[ 2" Sem. | 37 Sem. | 4" Sem. i 5" Sem. l &% Sem. | 7" Sem. | 8"Sem. |
® @ @ (X) ) ) S B |
[ Book Bank Fees 500/ | 500/- 500/- 500/- | 500/~ | 500/- 500/- | 500/- |

the Book Bank
If a student does nof avail Baok Bank facility in & semester,

[\‘w

" Director

Note: Availing of Book Bank facility is optianal, SC 4 ST Students are exempted from payment of Book Bank Fees to avail this facility. Once
facility is availed in a semesier, a stugent cannot oot gut of the book bank for thal semestar,
Book Bank Fees shall be refunded to student.

Srinagar Garhwal, District: Pauri Garhwal, Uttarakhand Pin-246174
Phone: 01346-257400 (0), Fax: 01346-251095, E-Mail: nituttarakhand@gmail.com, Website: www. nituk.ac.in
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Fees Structure of B.Tech. Programme for the students taking admission through DASA for Academic Year 2018-19

1. Institute Fees:
(1) For Non-SAARC Category.
Particulars 1%Sem.| 2“Sem.| 39Sem.| 4"Sem.| 5"Sem.| 6" Sem. 7" Sem. | 8" Sem.
Tuition Fees US$4000 US$4000 US$4000 Us$4000 UsS$4000 usg4000
Student Related Activity INR2500 INR2500 INR2500 INR2500 INRZ2500 INR2500
Fees s
Development Fees |NR2000 | INR2000 | INR2000 | INR2000 | INR2000 | INR2000 -
Alumni Association Fees INRBOO 0 0 (9] 0 ¢} =
Institute Security Deposit INR3000 0 0 0 0 0
(Refundahle)
Hostel Security Deposit INRS0CO 0 0] o 0] 0
(Refundable) °
Book Bank Caution Money INRBOO (0] 0 0 0 0
(Refundable)
Additional Security Depoesit INR5C00 0 0 0 0 0
(Refundable)** )
Security Services®* INR60CO C « 0 0 0 0 - -
Other Hostel Charges*** INR3400 0 0 Q 0 0
Canvocation Fees INRS00 0 0 0 0 0
(Refundable if left without 3
| degree)
Medical Insurance” INRE0O 0 INRGOO 0 INREQD 0 L
Total US$4000+ | US34000+ US$4000+ US$4000+ US$H4000+ | US$4000+
INR29000 INR4500 INR5100 INR4500 INR5100 INR4500 ) J

**Additional securify deposit to be charged at

wx* This amount will be refunded to a student i

# |t shall be charged as actual,

the time of admission, irrespective of any fees paid earlier or later.
¢ helshe does not avail the hostel facility any time during the entire duration of the Academic Programme.

## Thare shall be an annual increase of 10% in this amount.

(1)  For SAARC Category.
Particulars 1% Sem. | 2™ Sem.| 3%Sem.| 4"Sem.| 5" Sem. 6" Sem. | 7" Sem. | 8" Sem.
Tuition Fees Us$2000 uss2000 Us$2000 US$2000 Us$2000 Us$2000
Student Related Activity INR2500 INR2500 INR2500 INR2500 INR2500 INR2500
Fees
Development Fees INR20Q0O INR2000 INR2000 INR2000 INR20C0O INR2000 - -
Alumni Association Fees INR500 0 0 0 0 o] : .
Institute Security Deposit INR3000 0 (8] o] 0 8]
{Refundable)
Hostel Security Deposit INR5000 0 0 0 0 0
(Refundable) ) )
Book Bank Caution INRBOO 0 0 0 0 0
Money (Refundable) ) )
Additional Security INR5000 0 0 0 0 0
Deposit (Refundable)**
Security Services™™ INREO0OO 0} 0 0] (0] 0 M
Other Hostel Charges*** INR3400 0 0 0 0] 0 -
Convocation Fees INRSCO 0 0 0 a 0
(Refundabie if left
without degree)
Medical Insurance® INRBOO 0 INREOO 0 INRBOO 0 -
Total USE2000+ | US$2000+ US$2000+ US$2000-+ USS2000+ | US$2000+
INR29000 INR4500 INR5100 INR4500 INR5100 | INR4500

= additional security deposit lo be charged at the time of admissian, irrespective of any fees pard earlier of later.
«xx This amount will be refunded to a student if he/she coe

* 1t shall be charged as actual.

## Thare shall be an annual increase of 10% in this amount.

s not avail the hostel facility any time during the entire duratio

n of the Academic Pragramme.

Srinagar Garhwal, District: Pauri Garhwal, Uttarakhand Pin-246174
Phone: 01346-257400 (0), Fax: 01346-251095, E-Mail: nituttarakhand® gmail.com, Website: www nituk.ac.in
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()  For CIWG Category.

Particul 1% Sem 2™ Sem 3™ Sem 4t Se‘m 5" Sem 6" Sem ™ 8

articulars g ! ’ d ¥ !
® @ @ ® @ @) Sem | oM
Tuition Fees 62,500/- 62,500/- 62,500/ 62,500/- 62,500/ 62,500/
Student Related Activity 2500 2500 2,500/ 2,500/- 2,500/ 2,500/-
Fees
Development Fees 2000 2000 2,000/- 2,000/- 2,000/- 2,000/-
Alumni Association Fees 500 8] (0] 0] 0 0 2
Institute Security Deposit 3000 0] 0 0 o] 0
(Refundable)
Hostel Security Deposit 5000 0 0 0 0 a
(Refundable) i i
Book Bank Caution Maney 500 0 o} 0 0 0
(Refundable)
Additional Security Deposit 5000 0 0 0 0 0
(Refundable)** -
[ Security Services*” 6000 0 0 0 0 0 S
Other Hostel Charges™** 3400 0 o} 0] 0 D
Convocation Fees 500 0 0 0 0 0
(Refundable if left without - : |
degree)
Medical Insurance® 600 0 600/ 0 600/- 0
Total 91,500/- 67,000/- 67,600/ 67,000~ | 67,600/ 67,000/

=*Additional security depesit to be charged at the time of admission,
wx% This amount will be refunded to a student if hefshe does not aval

* it shall be charged as actual.

## There shall be an annual increase of 10% in this amount,

2. Hostel Fees:

irrespective of any fees paid earifer ar later.
| the hostel facility any time during the entire duration of the Academic Programme.

Particulars 1% Sem. | 2™ Sem. | 3" Sem. | 4" Sem. | 5" Sem. 6" Sem. | 7" Sem. | 8" Sem.
) ® @ (£9] (€4] ® J
Seat Rent** 3,200/ 3,200/ 3,200/ 3,200/- 3,200/ 3,200/- -
Mess Fees Advance* 14,000/- 14,000/~ | 14,000/- 14,000(- | 14,000/ 14,000/- -
Electricity and Water Charges L 2,000/- 2,000/- 2,000/- 2,000/ 2,000/- 2,000/- -
Total 19,200/- 19,200/- | 19,200/- 19,200/- | 19,200/ 19,200/- ~

*Mess Fees js taken as advance and after payment of
Year) may opt out of Mess at th
certificate. Seat Rent, Mess fees Advance and Ele
Dnce the hostel facility is availed, the Seat Rent and Electricity and Wat

## There shall be an annual increase of 10% in this amount.

3. Library Fees:

actual amount remaining
e beginning of any mon

er Charges wi

th: however balance Mess Fees Advance shall

ctricity and Water Charges are to be paid separate

halance amount will be deposited in student’s

accounts. Students (except First
be refunded at the end of semester and only after no dues
Jy and will not be adjusted against amount paid to DASA.
Il not be refunded after cancellation.

Particular 1¥Sem. | 27 Sem. | 3" Sem. | 4™ Sem. | 5" Sem. 6" Sem. | 7" Sem. | 8" Sem.
®) 3] ® ® ) )
Book Bank Fees 500/- | 500/- 500/- 500/- 500/- | 500/- =

Note: Availing of Book Bank facility is optional. SC & ST Stude

facility is availed in a semester, & student cannct opt out of the
Bank Fees shall be refunded to student.

nts are exemoted fram payment of Book Ba
book bank for that semester. If a student does

nk Fees ta avail this facility. Once the Book Bank
not avail Back Bank facility in a semester, Book

Director

Srinagar Garhwal, District:
Phone: 01346-257400 (0), Fax: 01346251095,

Pauri Garhwal, Uttarakhand Pin-246174
E-Mail: nitutiarakhand @gmail.com, Website:

www.nituk.ac.in
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Fees Structure of M.Tech. Programme for the Academic Year 2018-19

1. Institute Fees :

Particulars 1* Sem. (}) 2™ Sem. (%) 3™ Sem. (Y) 4" Sem. (3)
Tuitign Fees * 35,000/- 35,000/- 35,000/- 35,000/
Student Related Activity Fees 2,500/- 2,500/ 2,500/ 2,500/
Development Fees 2,000/ 2,000/ 2,000/- 2,000/-
Alumni Association Fees : 500/- 0 0
InstitUte Security Deposit (Refundable) 3,000/- 0 0 0
Hostel Security Deposit (Refundable) 5,000/ 0 0 0
Book| Bank Caution Money (Refundabie) 500/- 0 0 0
Additional Security Deposit (Refundable)** 5,000/- Q 0 0
Security Services** 6,000/ 0 0 0
Other Hostel Charges*** 3,400/- 0 0 0
Convocation Fees (Refundable if left
without degree) L @ g 0
Medical Insurance® 600/- 0 600/ 0
Total 64,000/- 39,500/- 40,100/ 39,500/-

*SC & ST students are exempled to pay the tuition fee at the time of admission, however they have to deposit their tuition fee in
the Institute before the end of the semester through scholarships /bank loan / any other means.

**Additional security deposit to be charged at the time of admission, irrespective of any fees paid earlier or fater.

=xx THis amount will be refunded to a student if he/she does not avail the hoste! facility any time during the entire duration of the
Academic Programme.

#it shall be charged as actual.

##There shall be an annual increase of 10% in this amount.

2. Holstei Fees :

Particulars 1 Sem. (%) 2™ Sem. (X) 3" Sem. (T) 4" Sem, ()
Seat Rent** 3,200/- 3,200/- 3,200/- 3,200/-
Mess Fees Advance’ 14,000/ 14,000/ 14,000/- 14,000/-
Electricity and Water Charges*” 2,000/- 2,000/ 2,000/- 2,000/-

Total 19,200/- 19,200/ 19,200/- | 19,200/

*Mess Charge (s taken as advance and after payment of actual amount remaining balance amount will be depasited in student’s
accounts. Students (except First Year) may opt out of Mess at the beginning of any month; however balance Mess Advance shall
be refunded at the end of semester and only after no dues certificate, Seat Rent Mess fee Advance and Electricity and Water
Charges are to be paid separately and will not be adjusted against amount paid to CCMT. Once the hostel facility is availed, the
Seat Rent and Electricity and Water Charges will not be refunded after cancellation.

** There shall be an annual increase of 10% in this amount.

|
3. Library Fees:

Particulars 1% Sem. (%) 2" Sem. (3) 3" Sem. (3) 4" Sem. (T)
Book| Bank Fees 500/- 500/- 500/- 500/-

Note: Availing of Book Bank facility s optional. SC & ST Students are exempted from payment of Book Bank Fees to avail this
facility, Once the Book Bank facility is availed in a semester, & student cannot opt out of the book bank for that semester. If a
student does not avail Book Bank facility in a semester, Book Bank Fees shall be refunded to student.

A

Director

Srinagar Garhwal, District: Pauri Garhwal, Uttarakhand Pin-246174
Phone: 01346-257400 (Q), Fax: 01346-251095, E-Mail: nituttarakhand @ gmail.com, Website: www.nituk.ac.in
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CoreEL Technologies is a Customer Application Specific Product & Solutions (CASPS) company offering
innovative solutions from its diverse portfolio that includes Intellectual Property (IP) cores, System
Design, Prototype development, Manufacturing, Sustenance, EDA tools, COTS products and Technology

training. CoreEL’s strength lies in its ability to blend deep domain knowledge with the right ingredients
across its portfolio of offerings. It is a leading developer of advanced electronic system level products
and solutions to three primary markets — Aerospace & Defence, Digital Media Broadcast, and
Universities & Institutions of higher learning.

Focused on the Defense, Education and Digital Video businesses, CoreEL is well known in the broadcast
industry for providing scalable, modular and flexible IP core solutions targeted towards FPGA devices.
CoreEL is considered a leader in the design and development of customized products for the Indian
Aerospace and Defense industry. This has been made possible by the deep knowledge and expertise of
CoreEL in systems design, complex high-speed boards, real time mission critical firmware/software,
FPGA-RTL, DSP, RF, mechanical enclosures and design, manufacturing processes, and reliability
engineering. CoreEL products have been incorporated in several of India’s Radars, Sanars and Electronic
Warfare Systems. CoreEL is the winner of Innovation Award by Cll in 2015, as “ one of the top 25
innovative companies “ in India and also top 6 Innovative Manufacturing companies in India,

CoreEl’s education foray is aimed at providing a complete eco-system support to improve the quality of
higher education among the Indian Universities. We achieve this by providing a solution platform which
comprises of products, support, faculty & student training and by sharing industry viewpoints on the
technology and skill requirements of the industry, thereby bridging the Industry-academia gap.

CoreEL Technologies Patents and Product Snap short:
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CoreEL Technologies Awards & Recognitions:

Awards & Recognitions
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CoreEL Technologies Product Innovations in use:

Stogebox is winner of various Awards & Corerl
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CoreEL Technologies University & Skill Development tie-ups and associations:
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CoreEL Technologies Limited and Siemens Industry Software has entered into partnership to foray into
Skill Development for Manufacturing Sector. To make this effective Siemens has designated CoreEL
Technologies as its Alliance cum reseller partner.

The designated partner for enabling Siemens Centre of Excellence (COE) will be identified by SISW. SISW
proposes name of M/s. CoreEL Technologies Limited, CoreEL Technologies is one of the largest alliance
cum reseller partner of SISW and has vast experience of undertaking university project with SISW.

CoreEL Technologies is engaged in the business of marketing and system integrating software
applications, hardware and providing associated value-added IT services. CoreEL Technologies has
agreed to set-up skill development center at NIT Kurukshetra campus, in active collaboration and
assistance from SISW, whereby they will supply software, hardware and courseware, and operate the
skill development center for 2years and 1 year of handholding to NIT designated staff,
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1 Preamble

1.1 This proposal

This proposal aims to develop industry relevant skills for engineering college students at
National Institute of Technology (NIT) Uttarakhand. It envisages setting up of ultra-modern
facilities, which includes state-of-art machines, robots, control systems, software, hardware,
etc, at NIT Uttarakhand. The funding for the same is proposed to come primarily from Siemens
as a grant, including absorption of costs by — Siemens partner for this project (Approximately
90%), and NIT Uttarakhand (Approximately 10%).

1.2 Intended Outcomes of the Project and Benefits to Stakeholders

The intended outcomes of the project are:

1. Build a world-class integrated skill development infrastructure at NIT Uttarakhand.
Improved faculty competency.

Attract better faculty and students.

Updated Technical Education curriculum that is more aligned with Industry needs.

Centres of Excellence to train students and working professionals with latest and futuristic
Industry relevant skills.

M s N

6. Improved employability and assist better placements of students. Students can compete in
national/international employment market for better remuneration and growth.
7. Benefits to various stakeholders in the proposed Industry-academia partnership.

Stakeholders Outcomes
Central and State | ¢ Larger skilled and employable persons in the sector
Governments e Create industry friendly environment to setup and expand
NIT Uttarakhand e Attract more industries
(Academic Institutes in | e Attract better faculty and improved quality of education
the vicinity ITls, | ¢ Setting-up of ultra-modern teaching/research facilities to foster
Polytechnics - and and promote cutting edge research.
Engineering Colleges) e Create an opportunity for revenue generation.

e Continuous refinement of the curriculum content for Skill
Excellence to meet industrial demands.

e Creation of robust technical education eco-system through best
practices.

* Continuous up gradation/ modernization of existing
laboratories to reflect industries” ever changing processes.
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e To perform capacity bullding activities and networking with
other Institutes.

e To motivate faculty and students towards promising
innovations.

Industry e Shorter employee enablement time period

e Increased competitiveness due to more productive employee
¢ Skill enhancement of existing employees on latest technology
e Innovation projects with academia

Students e The regular Laboratory classes for B.Tech (Production,
Mechanical, ICE, EEE and ECE) branches of undergraduate and
postgraduate studies can be conducted in the CoE.

e Innovative projects can be performed leading to new product
development.

e The various learning tracks designed by Siemens will be
practiced out of the regular class hours on payment basis for
knowledge enrichment.

e Enhanced opportunity for placement.

e Improvement in employable skills widely accepted by Industry

e Opportunity to work on Innovation projects with the Industry

Faculty e Providing real-world experience and skills to the students
through active training in state of the art facilities

e Creating Skill awareness among students of NITK and nearby
technical institutes through organization of skill development
program

¢ Engaging in consultancy for enhanced industrial participation
and collaboration

e Avenues for introduction of new courses/electives

e Support for value added research themes in cutting-edge
technologies

e Attainment of improvement in the standards of publication

The proposed “Centre of Excellence” is an interdisciplinary, industry backed, centre focused on
developing skill excellence for the Automotive, Aerospace & Defence, Industrial Machinery,
Marine and Factory Automation Industry Sector. Through the training and implementation of
Industry — relevant technology and processes, the centre aims to facilitate a multi-disciplinary
learning environment across Science, Technology, Engineering and Management faculties. It is
designed to meet the demands of the industries’ ever changing processes and help build skills
around collaboration and innovation. The centre will leverage Siemens’ integrated platform to
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draw upon the expertise from various Industries and provide its partners with knowledge and
tools.

The centre aims to bridge the skill gap of students vis-3-vis Industry needs and impart state-of-
the-art industry oriented training to help foster significant innovation and learning in technical
education. The mission of Siemens Centre of Excellence is to promote advancement and
implementation of industrial skill development in the areas of Design, PLM, Manufacturing
Planning, Manufacturing Execution, MRO, Plant Automation & Robotics, and advanced digital
manufacturing-factory concepts through research and education partnership with the industry.

g R e e ] r—

~ Industry Projects

1.3 Source of Grant: Siemens Skill Development Initiative

Siemens has been supporting various education initiatives under its Global Fund for Technical
Education to create a robust technical education eco-system through its experience in industrial
products and services. These initiatives are intended to bridge today’s gap between industry
requirements and technical education, and provides solution that makes technical institutes be
more aligned with industry needs and make graduate students industry ready. It fosters and
promotes engineering discipline by providing real-world experience and skills. Today, this
program supports more than 11,100 partners globally that collectively train over 1,135,000
students every year.

1.4 Modalities of Grant Approval and Disbursement by Siemens

Siemens will allocate the grant based on consent from NIT Uttarakhand. Once the Agreement is
signed between NIT Uttarakhand and Siemens Partner, this grant will be approved on the
Siemens P20 ordering system for Siemens Partner and will be kept valid for 15 days. This
amount will be automatically applied once Siemens Partner logs in the products in the Siemens
P20 system.
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1.5 Siemens Centers of Excellence

“Siemens Centre of Excellence” is an interdisciplinary, industry backed, centre focused on
developing “Skill Excellence” for Industry. Through training and implementation of industry-
relevant technology and processes, the centre aims to facilitate a multi-disciplinary learning
environment across Technology, Engineering, and Science and Management faculties. It is
designed to meet the demands of the industries’ ever changing processes and help build skills
around collaboration and innovation. The center will leverage Siemens’ integrated platform to
draw upon the expertise from various areas of Industry community and provide with
knowledge and tools.

Siemens has proposed to set up the Siemens center of excellence at NIT Uttarakhand.

1.6 Proposal to set up Siemens Centre of Excellence (COE) at NIT Uttarakhand

These COEs are proposed to be setup at NIT Uttarakhand. Each COE has nine (10) Labs and
require about 15,000 square feet area in the host institute as per below details:
e Product Design & Validation Lab
¢ Advanced Manufacturing Lab
e Automation Lab
e Electrical & Energy Studies Lab
e Process Instrumentation Lab
e Maechatronics Lab
e Test and Optimization Lab
e |Internet of Things (10T) Lab
e Metrology Lab
Machine Lab
o CNC Controller Lab
o CNC Machine Lab
o Robotic Lab
o RPTLab
Siemens & Industry Partner IP (Content)

Host Institute will provide following for the COE:

1. Space for Labs

2. Flooring, Furniture and Fixtures

3. Workstation class computers (Dell/ HP/ Lenovo)
4. Air Conditioning
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5. Projectors
6. Power supply (incl. Backup)
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2 Laboratories to be set up at the Siemens COE

2.1 Design and Validation lab

The Design and Validation Lab consists of the Siemens solution for Computer Aided Design (CAD) and
Computer Aided Engineering (CAE). These Solutions assist the students to understand engineering
design and analysis. The examples in this lab are industry examples from Automaotive, Aerospace,
Industrial Machinery & Renewable Energy Industry segments.

2.2 Advanced manufacturing lab

The Advanced Manufacturing Lab consists of the Computer Aided Manufacturing (CAM) which enables
students to learn how to create CNC Programs and validate the Machine Tool cutting operations and
parameters. Digital Manufacturing Solutions which assist the students to understand manufacturing
planning and validation. The lab also consists of the Product Lifecycle Management Solution which
allows the students to learn the enterprise solutions of product development from end to end.

2.3 Automation lab

The Automation Lab allows the students to understand the reguirement and functioning of
Programmabhle Logic Controllers (PLCs). This is the first step toward Internet of Things (IOT). Here the
students learn how to Program Industrial PLCs, work with Industrial Human Machine Interface (HMI),
Industrial SCADA (Supervisory Control & Distributed Acquisition) and PLC networking using profibus and
profinet.

2.4 Electrical & Energy Saving lab

The Electrical & Energy Saving Lab focus on the following areas;

1) AC/ DC Drives: Students are introduced to the usage of drives from the industries where
they are used to how to vary the speed as per process/application requirement and how
it controls the various motor parameters.

Siemens Innovative design provides the right frequency converter suitable for every
drive application. Siemens drive portfolic represents uniform engineering, extremely
high efficiency and convenient operation.

2) Switchgears: Students are introduced to how in power system switchgears are used to
control, protect and isolate electrical equipment’s. Low voltages switchgears also used
in residential, industrial and commercial segments. Siemens switchgear is widely used in
industry because of their compliance with standard, precise design , operational
benefits and wide range.
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2.5 Mechatronic LAB

The Mechatronic lab brings together four departments of engineering, namely Mechanical, Electrical,
Electronics & Communication and Computer Science. This allow students to work on a mini factory like
setup and on areas such as Pneumatics & Hydraulics, Sensors, Communication Protocol, PLC
programming, PLC Networking using profibus and profinet.

2.6 Process Instrumentation LAB

The Process Instrumentation Lab enables students to work on Advance Automation using Distributed
Control Systems (DCS) and understanding the working of the following equipment’s in a plant:

* Temperature

* Flow

o Level

e Pressure

e Sensors/Measurements & Communications

2.7 Test and Optimization lab

The Test and Optimization Lab addresses complex engineering challenges safeguarding the balance
between technological design options and functional performance. From testing and mechanical
simulation to model-based systems engineering it enables engineers to understand the functional
performance engineering of mechatronic systems to solve noise, vibration and harshness (NVH),
acoustics, durability, dynamics, performance, fuel economy and controls development issues.
The Test and Optimization Lab includes:

e |magine Lab

e Virtual Lab

e Testlab

2.8 CNC Controller lab

The CNC Controller Lab enables students to understand the concept of CNC Programming and work real
Sinumerik 808D controller for Turning and Milling applications. The students will also get to work on the
Sinumerik 840 Dsl rack which supports programming upto 31 Axis. This would enable students to
program complex jobs. The students can learn how to program and test the CNC Program using the
Sinutrain software.
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2.9 CNC Machine lab

The Logical step after learning CNC Programming would be to execute the CNC Program on an industrial
CNC Machine. The CNC Machine Lab consists of two industrial grade CNC Machines:

e CNC Lathe

e Vertical Machining Centre — 3 Axis

2.10 Robotics lab

Robots play an important role in the manufacturing industry, ensuring that the quality of the product is
not compromised and the production volumes are met. In the Robotics Lab we would teaching the
students to understand the working principals of a Robot, how to program it and apply it to an
application. There would be three (3) robotics cells catering different applications, they are:

e Pick and Place Robotic Cell

e Spot Welding Robotic Cell

e MIG Welding Robotic Cell

2.11 Rapid prototyping lab

Rapid prototyping is a group of techniques used to quickly fabricate a scale model of a physical part or
assembly using three-dimensional computer aided design (CAD) data. Construction of the part or
assembly is usually done using 3D printing or "additive layer manufacturing” technology.

This is a fast emerging technology which is finding its way into manufacturing addressing various
industries. In the Rapid Prototyping (RPT) Lab the students are though how to design and manufacture
using the RPT Machine.

2.12 Metrology lab

Metrology is the science of measurement. Metrology includes all theoretical and practical aspects of
measurement. Quality is an important aspect of the manufacturing Industry in India and globally today.
In the Metrology Lab we focus on quality measurement using the Coordinate Measuring Machine
(CMM) and some of the advance digital measuring gages.

2.13 Internet of things (10T) lab

The Internet of Things, or loT, is emerging as the next technology mega-trend, with repercussions across
the business spectrum. By connecting to the Internet billions of everyday devices — ranging from fitness
bracelets to industrial equipment — the loT merges the physical and online worlds, opening up a host of
new opportunities and challenges for companies, governments and consumers.
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In order to meet the growing demand of |0T in the industrial or manufacturing segment we cover the
following topics for the students in the Internet of Things (IOT) Lab:

e Connecting Things

e Data Analytics

e Application Development

e Enterprise Development
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3 Program Costing

SIEMENS

3.1 Capital Expenditure in Setting up of Siemens COE

Table 1: Budget for Siemens Center of Excellence — CAPEX

| Design & Validation Lab

Advanced Manufacturing Lab

Mechatronics Lab

1
1
Automation Lab i
1
l:

Process Instrumentation Lab

Electrical & Energy Studies Lab

Test and Optimisation Lab i

¥1,936,778,346

N slw (k]

Machine Lab
e CNC Controller Lab
e CNC Machine Lab 4
= RPTLab
* Robotic Lab

9 Metrology Lab 1

10 | Internet of Things (10T) Lab 1

¥1,727,923,863

208,854,483

11 | Siemens & Industry Partner IP
(Content)

Total CAPEX

¥1,936,778,346

¥1,727,923,863

208,854,483

*Applicable Taxes would be charged at actuals at the time of invoicing.

Table 2: Budget for Siemens Center of Excellence — OPEX

i

S
 No. |
|

N |

Particulars

1 Training of NIT arakhand Trainers

Trainers for 2 years + Handholding
NIT Uttarakhand trainers for 1 year

3 Industry Seminar

Industry Partner Academia
Conference

Centre Setup and Branding

Project Management + Operational
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| Contingency
Total OPEX ¥ 4,37,05,000 ¥4,37,05,000 20

Table 3: Budget for Siemens Center of Excellence — CAPEX & OPEX

L ettt 7 L VT =St G?_- e o E: =
il CAPEX %1,936,778,346 ¥1,727,923,863 ¥ 208,854,483
2 OPEX 43,705,000 ¥ 43,705,000 20
Total ¥1,980,483,346 ¥1,771,628,863 ¥ 208,854,483

Table 4: Siemens COE - CAPACITY UTILIIZATION
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3.2 Applicable taxes

Taxes (GST) would be charged at actuals, at the rates applicable at that point in time, while
billing.

3.3 Additional Expenditure to NIT Uttarakhand

The additional expenditure that NIT Uttarakhand would have to make in providing the
lnfrastructure to setup the Slemens COE is as ert the table below

1 Flooring, Furniture and F1xtures Z 10 OOO 000
2 Workstation class computers 100 ¥.8,100,000
3 Air Conditioning 40 ¥ 2,800,000
4 Projectors 10 ¥ 1,000,000
5 Power supply (incl. Backup) - ¥ 1,000,000

Total 22,900,000

3.4 Proposed Sustainability and Expansion Plan for each Centre

One of the key activities of Siemens Centers of Excellence is to create a sustainable operating

model that can continue to offer courses for Students and working professionals with minimum

support from the NIT Uttarakhand and Siemens in the long run. The following are the proposed

modalities:

e NIT Uttarakhand Centre to earn revenue by offering training & certification to students and
working professionals.

e Number of students shown here should come from the hosting college as well as from other
colleges in vicinity.

e Capacity calculations are based on the assumption that each center would be running for
six hours on each working day; 2 Hours in the morning before the commencement of the
regular classes and 4 hours in the evening after the completion of regular college classes
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SIEMENS

1 [Design & Vaiidation 30 10 24 2 €0 720 1 360 504 648]
2 |Advance Manufacturing 30 10 24 2 €0 720 1 360] S04 648
3 |Test & Optimization 30 15 24 i 30 360 1 180] 252 324]
4 |Automation 24 12 24 2 48 576 1 288 403]  s1g
5 |Mechatronics 24 11 24 Zz 48 576 1 288  403|  sig
& |Process Instrumentation 24 12 24 2 48 576 1 288] 403  sis|
7 |Electrical & Energy Saving | 24 10 24 2 48 576 1 288] 403 518
8 [Internet of Things (10T} 24 12 T 2 48 575 1 288] 403]  sis
9 |Metrologylab 20 15 24 1 20 240 1 120, 188|218
10 [HieHE (A D N e <5109y e BB R0 T WL 40 R A i e A sorss s (el 2 U S R T i
10(a) [RPT 20 12 24 2 40 48D i 2e0]  336] 432
10(8) [CNE Controller 20 12 24 2 40 480 1 2a0]  338] 432
10(c) [CNC Machine 20 10 24 2 40 1 336
10(D) [Robatics 20 10 24 2 1

The schedule above excludes civil maintenance and routine operating charges towards

electricity, water and such other facility running costs.

Given the fast improvement of technology life-cycle, we recommend NIT Uttarakhand to
consider refreshing the entire technology stack, with the then latest technology based

equipment and system anytime post 7 years.

3.5 Industry benchmarking for likely fees structure:

We have benchmarked fees charged for various courses pertaining to tool design and
engineering, CNC machines, CAD/CAM etc. at the above mentioned advanced training

institutes. We have taken mix of long term, medium term and short term courses offered at

these institutes and normalized them to 1 year duration program.

e Delhi Institute of Tool Engineering, Delhi (DITE — Del)

e Central Institute of Tool Design, Hyderabad (CITD = Hy'bd)

e Indo-German Tool Room, Aurangabad (IGTR-Aurangabad)

¢ Indo-Danish Tool Room, Jamshedpur (IDTR-Jamshedpur)

e Indo-German Institute of Advanced Technology, Vizag (IGIAT-Vizag)

Apart from the IGIAT-Vizag, rest all the institutes are public sector institutes.

Page 20



$ Core€l SIEMENS

lechnologles

Enabling Excellence

1,00,000
90,000
80,000 -
70,000
60,000 +—
50,000
40,000
30,000
20,000
10,000

-----------------------------

L

Normalised fees per annum

DITE-Del CITD-Hy'bd IGTR - Aur'bd IDTR-J'pur IGIAT - V'zg

Exhibit above illustrates average fees per student annually for a skill development program
currently amounts to about INR 64,000. However there are evidences of growing acceptability
of industry certification (in case of Indo-German Institute of Advanced Technology, Vizag) and
increased willingness to pay higher fees provided a placement is guaranteed with
commensurate salary. Hence we assume that if the private sector partner can demonstrate a
guaranteed placement along with an internationally recognized certification, then the course
fees can go up-to INR 70,000 per annum level.

These institutes offer a mix of short term (0-6 month duration), Medium term (6 months — 2
years) and long term (2 years and more). As per our analyses, more than 70% of the trades
offered are either short term or medium term. This share increases even further in case of
IGIAT — Vizag, with no long term trade offered at all and most of the trades offered (60%) falling
in the short term category. These short terms offered generally have fees of about 10,000 to
15,000 per month.
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4 Timelines

SIEMENS

Tentative timelines for implementation of the Siemens CoE at NIT Uttarakhand:

Sl. No. ] Activities Tentative Timeline
1 Initial Presentation to Director & Registrar 1" March 2018
2 Submission of Concept Note by Siemens 5" March 2018
3 Technical & Space Planning Meeting @ NITUK
4 Presentation to Board of Governance (BoG)
5 In principal Approval by the BoG
6 Submission of Commercial Proposal by Siemens
7 Approval by the BoG
8 Release of Letter of Consent by NIT Uttarakhand
9 MOU Signing between NIT Uttarakhand & Siemens
Partner
10 Purchase Order & Release of Funds by NIT
Uttarakhand
14 Completion of Commissioning of CoE by Siemens
and Siemens Partner
12 Inauguration of CoE at NIT Uttarakhand
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