Esid. Under Punjab Technical University Act, 1996
{Panjob Act No. 1 of 1997)

soce e

Ref: No. : IKGPTU/CC/5 ) | Datedt : 89 } Ja’ 20V §™

Dean (P&1)),
JKG Punjab Technical Universily, Jalandhar.

Finance Officer,
IKG Punjab Technical University, Jalandhar.

Registrar,
IKG Punjab Technical University, Jalandhar.

Directar,
IKG Punjab Instilate of Technology, Khunimaijra.

Chief Engineer, PWD (Central)
SCF 61-62, Phase-1I, Mohali.

Chiel Architect, Punjab
SCO 98-100. MNear DPI Qifice,
Secror 17-D, Chandigarh.

Chiefl Executive,
Punjab Energy Development Agency,
Plot No. | & 2. Seclor 33-I2, Chandigarh.

Sub : 47 mecting of ihe Sianding Building Construction Committee of I K Gujral
Punjab Techrical University,

Dear SirMdadam,

47" meeting of the Standing Building Consiruction Committee of 1 K Gujral Punjab
Technical Umversity (IKG PTU) shall be held under the Chairmanship of Sh, Rakesh Verma,
IAS, Secretary, Department of Technical Education, Punjab and Vice Chancellor, IKG PTU
al 1100 hours on 20.10.2015 at IKG PTU Mohali campus at C-102B, Phase-7, Indusirial area,
Mohali. Agenda for the meeling is enclosed.

You are requested to make it convenient 1o attend the meeling,
Thanking you

Yours Sincerely,

__“jht-“gﬂ
(H. P. Singh)
Executive Engineer

Copy to PS to Vice Chancellor, IKG PTU for kind information of Hon’ble VC.
Encl As above,

1. K, Gujral Punjab Technical University, Jalandhar
Jalandier Kapurthala Higfway, Near Pushpa Gujrol Scietice City, Kapurtkala - 144 603 ﬁ
Ph Mo, 01822 — 082576 Email @ exeplue sl cor, Xen@ptu. ac.in L
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“4 IK GUJRAL
PUNJAB TECHNICAL
UNIVERSITY

AGENDA FOR

;. 47" MEETING OF |
STANDING BUILDING |

CONSTRUCTION COMMITTEE

|  SCHEDULED TO BE HELD ON
20.10.2015




AGENDA FOR 47" MEETING OF
STANDING BUILDING CONSTRUCTION COMMITTEE

item No.47.1 ; To conhm the Minutes of 46" mecing of Standing Buijiding
Construction Comminee held oa 09.04 2015,

ltem No, 47.2 Aclion taken on various items discussed during 46" meeting of
Standing Building Construction Commiltee.

ltem No. 47.3 - To review the minutes of 43", 44™ 45" and 46" meelings of Standing
Building Construction Commitize.

Item No. 47.4 : To discuss and approve the concepi plans and estimales for selling up
sports hoslel at main campus, Kapurthala.

Ilem No. 47,5 : To discuss and approve the scheme of construclion of 220 KV electric
line of PSTCL 1o pass through PTU main campus, Kapurthala.

Item No. 47.6 : To discuss and finalize the fee payable 10 the Archilect for preparation of
building plans “of auditorium and hostels proposed at main CAMpPUS,
Kapurthala.

Item No. 47.7 : Any other ilem with the permission of chair.

g/
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Etem N 47.1

Fo conlirm the Minutes of 46™ mecting of Standing Ruilding
Construction Commitiee held on (09.04.2015,

The minutes of 46" meeting of Standing Building Construction Commitiee held on
09.03.2015 were circulated on 16.04.2015 (Placed m Amnexure-Ay No comments
have been received from any member. The minutes circulated are to be conlfirmed.

ltem WNa, 47.2 :

Action taken on various items discussed during 46" meeting of

Standing Building Construction Committee.

Aclions taken report on various items discussed during 46" mesiing of Slanding
Building Construction Commitlee are as under;

| The deiailed estimate for provision ol speakers,
| emplifiers and microphones 10 be provided for the
| proposed auditorium al main campus, Kapurthala will be

| Agenda | Agenda [tem and Decision

tem No. | e e I -

| 46.1 | To confirm the Minutes of 45" meeting of Standing
Building  Consiruction  Commitiee  held  on
22.01.2015.
As no comments have been received, the minutes of
45" meeting of Standing Building Construction
Committee held on 22.01.2015 were confirmed.

46.2 | Action taken on various iems discussed during previous

meeting af Sanding Buifding Construction Committee. -

Based upon the concepl plans approved by the
Building Commiuee in respect of the proposed
auditorium and hostels al main campus, Kapunhala,
the municipal drawings have been approved by

Aclion taken |

No aclion required

Chief Town Planner, Punjab.

| The Architect will be fhal;ing a presentation in the

presenl meeling on cosl comparison of projector and
LED screen Lo be provided for the proposed audiiorium
at main campus, Kapurthala,

The presentation was made by the Archilect and |
decision laken is descabed under agenda item No.
46,3,

presented by the Architect in the present meeling for
discussions and approval.

The delailed estimales were presented by the
Architect and decizion taken is described under
apenda item No. 46,4,

.

No action |

required. |

|

|

R, action;
required.

No ~ action |
required.
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(he 1ssue peraming to pavment to the Architect agains

preparation o bwilding plans Toe the proposed

awcliveram an hosiels @1 rein campus, kapurthala is w

| e discussed in the present meeting.

Commatee noted that the documents presented are s
sufficient to take the decision. Exccutive Enginger, PTU

was advised 1w present addiional documents like the |
original recommendations of lhe commilree sel up by the

4l

How'hle Vice Chancellor, Agendas of 20" and 27
meetings o the building commitiee eLc.

46.3

46.4

To ditcuss and finolize the provision of projector ov
LED sereen fur the propesed auditoriumi at main
campus, Kapurdala.

Commiree agreed for provision of LED screen for
propesed  auditlorium  al main campus, Kapunhala,
However, specificalions, estimales erc. will be discussed
and approved ai the time ol procuremenl depending
upon the Eechnolo-g}' available al Lhat lime. Il was also
agreed lo provide conduits ete. for the convenlional

| projeclor to {ake care of the siwation in case the
provision of LED screen is ruled out at a later siage.

I'he case is being

put  up in Lhe

present meeting as |

an agenda item.

at this sLape.

Mo acton s required

To discuss and approve the estimate for spechers,

amplifiers ond  microphones for  the
auditorium ai main campus, Kapurthala,

proposed

Commirlee approved the estimale for speakers,
amplifiers and microphones for the proposed audilorium
at main campus, Kapurthala for an amount of Rs. 81.26
lacs. It was decided by the committee that tenders for
execulion of these works shall be inviied on
performance basis only,

Additionally, il was also agreed thal the complele
lendering process/scheme for execution of various
works of the auditoriem shall be discussed and approved
by the Building commitee.

MNe aclion is required
al Lhis scage.

46.5

To discuss and finolize the provision of LED lights in
place of CFL fighis in college buildings and fibrary
building (under construction) of Punjob Institute of
Technalagy, main campus, Kapurthic.

Commidee decided for provision ol CFL lights, as
originally epproved in the estimates.

Mo aclion 15
required.

46.6

To discuss and approve the revised layowr plan of
proposed buildings for Punjab Institte of Technical
Teachers Training and Research (PITTTR} ot Ladowali
Road, Jolandhar,

Cammitiee approved the revised sile plan/scheme
presented by the Architeci.

Mo aclion is
required.

R
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For preparction of balkfing plans of cnditeriem and

| Fenwrels prevapaciseed ar snciin camipies Aot

Comuniliee noted that the documents prescoled are not
sufficienl e take the decision, Executive Engineer. PTU
was advised 10 present addwonal documents like the
ongnal recmmmendations of the committee scl up by the |
Hnble Viece Chancellor, Apendas of 20" and 27" |

| meetings of the building cominitlee ele.

469

To divcusy and approve the srave of construction works
of propusid college buildings at Pumjob fstinde of
Technology af Armiwala and Siklwalu, |

Commidee noted thai University has decided 1w go
ahead with consyruction of proposed buildings {Phase-1)
and external development works of Punjab Instilule of
Technology a1 Amiwala and Sikhwala.

| To discuss and approve the estimaie for painting of |
houndary walis Punjab Institute of Technofogy, Mansa.

Commiree decided that the work of painting of
| boundary wall may be laken up at the time of making the
campus aperalional.

46.10

| Environmentol Clearonce for constrction of proposed
auditorium and hostels bwldings ar main  campus,
Kapurihala.

| ‘Ministry ol Environment, Forest and Climaie Change’
presented in he meetling, commides noted lhat

Tu discuss and approve authorization to PWD for rc_:kr'ng_:

In view of the notification dated 22.12.2014 issued by |

e case s heing
1his

dll

presenled  n
TR as

E]i_[{_"l'llilﬁ Lern.

| [

M actio is |

required.
No  aclion is
reguired. |
|
"No action i
required.

Environmental Clearance for building <¢onsirction

However, commitiee advised PWD/PTU 1o conlirm the
| same before stan of any new construction aclivity.

projects [or educational institures is nol required. |

Ttem No. 47.3

To review (he minutes of 43", 44™, 45™ and 46" meetings of

Standing Building Consiruciion Commiltee.

The term of previous Standing Building Construction Commiliee has expired on
28.09.2014 and Lhe new committee has been constiluted/nolified on 18.09.2015.

During the intervening period, to discuss some important issues related to

construction, 44" 45" and 46" meetings of the earlier nominated building committee
have been conducted on 20.10.2014, 22.01.2015 & 09.04.2015 respeciively. The
minutes of lhese committce meelings and 43" meeiing of the building commillee were
pul up in 55" meeting of BOG, wherein, it was decided thal new constituted Building

Commitiee should review the minutes of 43™, 44" 45" and 46™ meetings of Standing

BOG.

)

o

Building Construction Committee and the same are put up in the next meeling of
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Accordingly. agendas and munutes of 43", 44", 45" and 46" meetings of Standing
Building Construction Committee are placed at Annexure B 1o ] below (Agenda and
Minutes of 43 meeting — Annexure B & €. Agenda and Minutes of 44™ meeting
Annexure ) & E, Agenda and Minutes of 45" meeting - Annexure F & G, Agenda
and Minutes of 46" meeting — Annexure H & 1) for review of the butlding committee.
The absiracl of Agendas and Minues for all these meetings is also enclosed al
Annexure-I.

[tem No. 47.4 : To discuss and approve the concept plans and estimates for setting

up sporis hostel at main campus, Kapurihala,

In 55" meeting of BOG of the University, it was decided thal sporis hosiel should be
sel up al University's main campus and suilable proposal for the same is put up in the
next meeting of BOG. Accordingly, the Master plan of campus showing localion of
sporis hostel, concepl plans of the proposed hoslel and rough cosl esiimale for an
amount of Rs. 733.45 lacs [or setting up the sports hosiel having capacily of 52
studenis (33 boys and 19 girls) are placed below al Annexure-K and the same will also
be presented by the Architect.

The concepl plans have been prepared on the following considerarions:

Capacity ; 52 Studenls

Boys - 33

Girls - 1%

{Separale bloclk/enlry for boys and girls)
Facilities : All rooms with attached 1oilels,

Separale recreation rooms for boys and girls
Separate open aif theaters for boys and girls

No. of floots 2 Ground plus three floors for boys portion
Ground plus two floors for girls portion.

Tolal plinth area : 3031 5.58 Sqm (32448 Sf)

Estimaled cost Tor civil, ; Rs. 733.45 Lacs

Electrical & Public Heallh

Works {on the basis of

CPWD Plinth arez rales).

The matter is placed before the committee for discussions and approval please.

; @ Page 5/7
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ltem No. 47.5 ¢ To discuss and approve the scheme al construcuon of 2200 KV
eleciric line of PSTCL 1o pass through IPTL mam campus,
Kapurihala,

This is brought 10 the notce of the commiltee that one 66 KV electric overhead le of
PSTCL is already passing through [KG PTU mam campus {Scence Ciy end),
Funther, PSTCL. has informed TKG PTU that ong more eleciric overhead line of 220
KV 15 10 be passed through IKG PITU campus and (dus line wilt run paralle]l o the
existing 66 KV line. For passing the new line through [KG PTU, twio new wowers wili
also be conslructed on university’s land. After discussing the matier wih PSTCL and
universily’s Architect, the scheme has been revised by PSTCL and as per this revised
scheme, part of area already occupied by 66 KV line will also be used [or the new
line, The skeich showing the location of the exisung and proposed electric lines is
placed at Annexure-I.. The scheme will also be presenled by the Archuect in the
meeling.

The marter is placed before the commilies for deliberation and decision please. o

Item Mo, 47.6 - To discuss and finalize the [ee payable to 1the Architect for preparaiion of
building plans of auditorinm and hestels proposed at main campus,
Kapurihala. -

This is to bring Lo the naolice of the commitice that a payment of Bs.8.93 Jacs plus
service tax claimed by the Architect for preparation of building plans of auditorium and
hostels proposed at main campus, Kapurthala was put up in 45" meeting of the committee
{zgenda item No. 45.8) wherein il was decided that Execulive Engineer, PTU 1o put up
the case m the pext meeting with delails and basis of payments made earlier for
similar cases. Agenda and Minutes ol 45th meeiing are placed al Annexure F & G.

The case was put up in 46" meeting (agenda item No. 46.7), wherein details of the
peyments already made were submitted, as detailed below:

AL Description Covered Amount | Relerence
| No. Area ol Paid approval of
' buildings Building
: AR LR ) | _approved committee |
1 Housing Project (Phase-II) 17428.0 Sqm. | Rs. 6.0 lacs + 20,7 i
5. Tax
2 [College  buildings3Nos, | 31928.0 Sqm. | Rs. 10.99 | 277
Library, seminar hall and | lacs + 8. Tax
| hoslels.

In this meeting, commitiee noted that the documents presenled are not sufficient to
take the decision. Agenda and Minuies of 46th meeting — Annexure H & I. Executive
Engineer, PTU was advised lo present addilional documents like tihe original
recommendations of the commitlee sel up by the Hon’ble Vice Chanceller, Agendas
of 20th and 27th meetings of the building committee eic.

3
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In this regard, following documents are placed belore the comminee:

Agenda ol 20™ Meeting - Annexure M
Minuzes of 20™ Meeting - Annexure N
Agenda of 27™ Meeting - Annexure P
Minutes of 27" Meeting - Annexure
Recommendations of the commitiee - Annexure R

set up by Vice Chancelior
The marter is placed before the Commiree for discussions and decision please.

Item No. 47.7 : Any other item wlih the permission of chair.

A
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- Sh. D.L. Sharma, President, Sh. Amrit Sagar Mital
! Yardhman Spg. & Gen. Mills Lid.; CMD, Sonalika Traclors Lid,
~ Chandigarh Road, Ludhiana, Hoshiarpur.

The Director, Sh. S.L. Kaushal,
3 Departmenl of Technical Education, Pb,  Chiel Archilect, Punjab (Reid),
~ Plot No. 1, Sector-36A, Chandigarh. 2863, Sector 42-C, Chandigarh.

Er. A. K. Prabhakar, Er. A. N. Chowdhry (Special Invitee),
& 0OSD to Vice Chancellor, 3-B, Jyoti Nagar,
= Punjab Technical University, Jalandhar.  Jalandhar.

Dr. A. P. Singh, - Dr. Buta Singh,
= Dean (P&D), Dean (Academics),
= Punjab Technical University, Jalandhar.  Punjab Technical Universily, Jalandhar.

.| Dr. Prabhjot Kaur (Special Invitee), The Registrar,
(<, _|Officiating Director Mohali Campus, Punjab Technical University,
< | C102B, Phase-7 Industrial Area, Mohali, Jalandhar.

Er. Kamaljit Chopra (Sp. Invitee), Er. Ashok Goyal,
-~ (Electrical Expert) CE/N-II, PWD, SCO 61-62, Phase.II,
e 13, Jyeoli Nagar, Jalandhar. SAS Nagar, Mohali.

*Er. P. 8. Saini, Sh. Inderjit Kumar (Special Invitee),

— Superintending Engineer, (PH Experts) House No. 116, Phase 3B/,

PG, Chandigarh, S.A.S. Nagar, Mahali.
) Sh. Rajiv Aggarwal, Architect Er. Varinder Kumar,
~ M/s Archigroup Architects, Executive Engineer, Canst. Div-1],

e A-14, Sector-15, Noida -201301. PWD, Kapurthala.

’ﬂ, Sub : Construciion of new campuses of Punjab Technical University — 46™ meeting of ihe
—~ Standing Building Construction Committee.
5 Drear SitMadam,

Please find enclosed herewith minutes of the above said meeling for kind information and further
& necessary action please. Comments, if any, may please be forwarded within 10 days of issue of
-~ this letter.

Thanking you

Yours Sincerely,

; -/{ TACEE]

Executive Engineer

Copy lo : Dr, R. 8. Khandpur, DG, PGSC (Retd), Science House, H. No. 2901, Phase 7,
{Sector 61}, Mchali.

~cINDIA 2010
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

= Minutes of the 46™ Meeting of the Standing Building Construction Committee held on
09.04.2015 under the Chairmanship of Dr. R. 8. Khandpur, Director General, PGSC (Retd)
-~ al FTU's Mohali campus.

Foliowing were present in the meeting:

Sh. S. L. Kaushal, Chief Architect, Punjab (Retd),

Sh. Kamaljil Chopra, Chiel Electrical Engineer, PSEB (Retd),
5h. Mohanbir Singh, Additdanal Director, DTE

Sh. P.S. Sami, Superintending Engineer, PGI

e el

Dr. Buta Singh, Dean/Acadmics, PTU,
Dr. Prabhjot Kaur, Officiating Director PTU's Mohali campus.
Sh. H. P. Singh, Executive Engineer, PTU.,

o G B

8. Sh. Ashak Goyal, Chiel Engineer, North-I1I, PWD,
a 9. Sh. Vijay Kumar Chopra, Chief Electrical Engineer, PWD,
L0, 5h. Varinder Kumar, XEN, PWD, Div. 2, Kapurthala,

a 11. Sh. Roop Chand, XEN, PWD, Electrical Division, Jalandhar.
From Archigroup Architects, Noida:
& 12. Sh. Rajiv Aggarwal, Architect
—- 13. Sh. Satyendra Sharma, Archilect
14. Sh. Nirutpal, Architect
- 15. Sh. Raman Gupta, Acouslic consultant.
& Ilem No. 46.1; To confirm (he Minutes of 45™ meeting of Standing Building
:‘) Construction Committee held on 22.01.2015,
) As no commenls has been receited, the minutes of 43 meeting of Standing Building
& Construction Committee held on 22.01.2015 were ¢onfirmed.
-~ Ilem No. 46.2 : Action (aken oo various items discussed during previous mecting of

Standing Building Construction Committee.

It was informed by Lthe Execulive Engineer/PTU thal following actions have been taken
on various ilems discussed during previous meeting of Standing Building Conslruction
- Commitiee:

¥ Based upon the concept plans approved by the Building Committes in respect of
- the proposed auditorium and hostels at main campus, Kapurthala, the municipal
drawings have been approved by Chief Town Planner, Punjab.

- 4
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F The Architect will be making a presentalion in the present meeting un coslt
comparisen of projector and LED screen w be provided lor the proposed
auditorium at main campus, Kapuahala,

# The detailed estimate for provision of speakers, amplifiers and microphones 1o be
provided for the proposed auditorium at main campus, Kapurihala will be
presented by the Architect in the present meeting for discussions and approval,

> The issue pertaining o payment o the Archilcel against preparation of building
plans for Lhe proposed auditerium and hostels al main campus, Kapurthala is (o be
discussed in the present meeling.

Item No. 46.3: Tao discuss and Ninalize the provision of projector or LED sereen for

the proposed auditorium al main campus, Kapurthala.

After detailed discussions and deliberations, commitiee agreed lor provision of LED
screen [or proposed audilorium al main campus, Kepurthala However, specificalions,
estimates etc. will be discussed and approved al the time of procurement depending upon
the technology available at that time. [L was also agreed lo provide conduits etc. for the
convenlional projector Lo lake care of the sitvation in case the provision ol LED screen is
ruled oul at a later slage.

Item No. 46.4: To discuss and approve the eslimate for speakers, amplifiers and

microphones f[or (he proposed auditorium at main campus,
Kapurthala.

Afier discussions, committee approved the estimale for speakers, amplifiers and
micraphones [or the proposed audilorium el main campus, Kapurthala for an amoum of
Rs. 81.26 lacs. I was decided by the committee thal lenders for execution of these works
shall be inviled on performance basis only.

Addilicnally, il was also agreed that che complele lendering process/scheme for execulion
of various werks of the auditonium shall be discussed and approved by the Building
commictes. 1

Item No. 46.5 : To discuss and finslize ihe provision of LED lights in place of CFL

lights ln college buildings end library building {under construclion} of
Punjab Institute of Technology, main campus, Kapurthla.

Afler detailed discussions and deliberations, committee decided for provision of CFL
lights, as originally approved in the estimates.

Item No. 46.6 : To discuss end approve the revised layout plan of proposed buildings

for Punjab Institule of Technical Teachers Training and Research
(PITTTR) at Ladowali Road, Jalandhar,

Commirtiee approved the revised sile plan/scheme presented by the Archilect.
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lem No. 46.7 : To discuss and finalize the fee payeble 1o the Architect for preparaiion

of building plans of auditorium and hostels proposed at main campus,
Kapurihala.

Committee noted that the documents presented are not sufficient to take the decision.
Executive Engineer, PTU was advised to present additional documents like the orignal
recommendations ol the commitiee sel up by the Hnble Vice Chancellor, Agendas of 20"
and 27™ meetings of the building commitiee elc.

Ilem No. 46.8 : To discuss and approve the start of construction works of proposed
college buildings at Punjab Enstitute of Technology at Armiwala and
Sikhwala.

Committee noted Lhat University has decided to go ahead with construction of propased
buildings (Phase-I) and exlernal development works of Punjab Institute of Technology at
Amiwala and Sikhwala

Item No. 46.9 ¢ To discuss and ‘lpprove the estimate for painting of boundary walls
Punjab Institute of Technology, Mansa.

Committee noled that buildings and other development works of the campus are yet to be
staried and il may take 2-3 years time to make the cempus operational. IT painting of the
boundary wall is done at this slage, repainting may be required al the time of start of the
campus and expenditure done al this stape will become redundant. After detailed
discussions and deliberations, committse decided thal the work of painting of boundary
wall may be taken up at the time of making the campus operational.

Item No. 46.10 : To discuss and approve authorization o0 PWD for (aking
Environmental Clearance for construction of proposed auditorinm
and hostels buildings at main campus, Kapurthala,

In view of the notification dated 22.12.2014 issued by ‘Ministry of Environment, Forest
and Climate Change’ presented in the meeting, committee noted that Environmental
Clearance for building construction projects for educational institutes is not required.
However, committee advised PWD/PTU 10 confirm the same before start of any new
construction activity.

The meeting ended with a vote of thanks to the chair.
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8 Sh. D.1.. Sharma, President, Sh. Amrit Sapar Mit1al
Vardhman Spg. & Gen. Mills Lid., CMD, Sonalika Tractors L1d,
~ Chandigarh Road, Ludhiana. Hoshiarpur.
- Sh. S.L. Kaushal, Er. A. K Prabhakar,
Chief Architect, Punjab {Retd}, OSD 1o Vice Chancellor,
™ 2865, Sector 42-C, Chandigarh. Punjab Technical University, Jatandhar.
- Dr. A. P. Slogh, The Director,
Dean (P&D), Department of Technical Education, Punjab,

% Punjab Technical University, Jalandhar. “Pioi No: 1, Seclor-36A, Chandigarh.

- Sh. A. N. Chowdhry (Special Invitu}, The Registrar,
2 3-B, Jyoti Nagar, Punjab Technical University,
Jalandhar. Jalandhar.
- Er. Jaswan( Singh Pabla {Sp. Invliee), Dr. Prabhjot Kaur (Specisl Invitee),
(Electrical Expert) Officiating Director Mohali Campus,
P House Mo. 2631, Seclor-79, C102B, Phase-7 Industrial Area, Mohali.
- Mohali.
Sh. Inderji¢ Kumar (Special Lovitee), Sh. Rajiv Apgarwal, Architect
~ (PH Experts) M/s Archigroup Archilects,
House No. 116, Phase 3B/, A-14, Sector-13,
i S.A.S. Nagar, Mohali. Noida -201301.
) Sab : Construction of new campuses of Punjab Technical University — 43" meeting of
- the Standing Building Construction Committec.
A Dear Sit/Madam,
- 43 meeting of the Standing Building Construction Commitiee shall be held under-the
23 Chairmanship of Dr. R. S. Khandpur, Director Generol, PGSC (Reid) at 1130 hours on
01.08.2014 at PTU's Mohali campus al C-102/B, [ndustrial Area, Phase VII, (Sector-119),
- Mohali — 160 059 (Punjab). Agenda and Agenda nole for the meeting are enclosed.
& . -You are requested to make il convenient lo attend the meeting.
& Than]ung you
= Yours Sincerely,
-~ 1-3,['!.\]"1
p P Singh)
& Executive Engineer ;

-

Copyto:  Dr.R.S. Khandpur, DG, PGSC (Rewd), Science House, H. No. 2901, Phase 7, .-

ﬁ'e{NDIA 2010 {Sector 61), Mohali.

R R
Recognining sxcHlence in ICT hy i g
R Punjab Technical University Jalandhar ;
T Enaved Gipan B Distance Learch Kapurihala Campus : Jalandhar-Kapurihala Highway, Kapuribala. {44601 \_'u\
U ] | B et Moblle : 9478098017 www.ptu.acin  E-Mail ; xen@ptu.ac.in
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub : Agenda for the 43" meeting of the Standing Building Consiruction Commitiee.

ltem No. 43§ :

Item Mo, 43.2 :

Item No, 43.3:

[tem No. 43.4 :

[lem No. 43.5 :

Ierm Mo. 43.6 :

To confirm the Minutes of 42" meeting of Standing Building
Construction Commiti¢e held on 16.07.2014.

Action taken on varicus nems discussed during previous meeling of
Standing Buwlding Construction Committee.

To discuss, enalyze and approve the provisions/specifications for video
presentalion system, sound reinforcemenl syslem, slage lighting, fire
fighting, wall paneling and acoustic treatment for proposed auditorium
at main campus, Kapurthala..

To discuss and ai:lpmve the patterns for extenior finishes of hostels and
suditorium proposed 1o be constructed al main campus, Kapurthala,

To discuss and approve the flooring patterns for circulation area and
VIP Banquel area of auditorium proposed to be constructed at main
campus, Kapurthala.

Any other point with the permission of the Chair,

g 2



PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Agenda Note for the 43™ mecting of the Standing Building Construction Committee.

Item No. 43.1 ;

To confirm the Minutes of 42" meeting of Standing Bullding
Construction Committee held on 16.07.2014.

The minutes of 42™ meeting of Standing Building Construction Committee held on
16.07.2014 were circulated on 21.07.2014. The minutes circulated are to be

confimed.
Item No. 43.2 : Action taken on various items discussed during previous meeting
of Standing Building Construclion Commiitee.
Actions taken on various ilems discussed dwring previous meeting of Standing

Building Construction Committee are as under:

»

[tem No. 433:

In 42™

The provisions/specifications for video presentation system, sound
reinforcement system, stage lighting, fire fighting, wall panelling and
acoustic treatmenl for proposed audilorium et main campus, Kapurthala are
to be presented in the present meeting {or analysis, discussions and approval.

The patterns for exterior finishes of hoslels and auditorium proposed to be
constructed at main campus, Kapurthala are to be discussed in the present
meeting

The fleoring patiems for circnlation area and VIP Banquet hall of auditorium
proposed Lo be constructed al main campus, Kapurthala are 1o be presenled
by the Architect in Lhe present meeting for discussions and approval.

The eslimaiz [or raising, repairing and painting of existing boundary wall of
main ¢campus, Kapurthala has been forwarded to PWD for furiher action at
their end. ;

The detailed designing and estimation for Bank & Post office bwldings and
roads for main campus, Kapurthala has been started by the Architect.

To discuss, analyze and approve the provlsiens/specifications [or
video presentation sysiem, sound reinforcement system, stage
lighting, fire lighting, wall paneling and acoustic trealmeni for
proposed auditorium al main campus, Kapurthala,

meeting of Standing Building Construction Committee (Agenda item No.

42.3), it was decided that detailed study, analysis and specifications of vanous
provisions (as listed below) are fnalized before finalization of the estimate of
proposed auditorium at main campus, Kapurthala and experts engaged by the



Architect for these wyrke shall make the presenlations on the provisions,
specifications, manufacturers ete, considered while preparing the estimate:-

i. ¥1ideo presentation syseem
i. Sound reinforcemeny sysiern
iii. Stage lightling y

iv. Fire Fighting

V. Wall paneling

vi. Acoustic Treatmen;

Accordingly, the expenis engaged by the Architect will be making the presentations
on the above.

The matter is placed before the Committee for discussions and approval please.

Item No.43.4: . To discuss and approve the patterns lor exterior finishes of hostels

and auditorium proposed to be construcled al msin campus,
Kapurthalg,

In 42" meeting of Standing Building Construction Committes (Agenda item No.
42.7), committee agreed for provision of stones for exierior finishes of the auditorium
and grit wash on entrance ang painting for resi of the area for the exiemal finishes of
the proposed hostels. It was also decided that type of stone, patlem/scheme for these
finishes shall be got approved by the Architect from the comminee, Accordingly, the
Architect will be Inakmg the p‘rﬁECﬂtﬂ.ﬁﬂﬂS on the same.

The matter is placed belore the Committee for discussions and approval please.

Item No. 43.5: To discuss and approve the fooring patterns for circulation area

and ViP Bapquet area of auditorium proposed (o be constructed at
main tampaos, Kapurthala.

In 42nd meeting of Standing Building Construction Commitiee (Agenda item No.
42.7), committee agreed for  granite and marble stone pattern for flooring of
circulation area and VIP Banquet area of auditorium proposed (o be constructed at
main campus, Kapurthala and the flooring pattern same shall be got approved from
the commitiee. Accordingly, the Architect will be making Lhe presentations on the
same.

The matter is placed before (he Comumittee for discussions and approvel please.

“Yiem No. 43.6 : ~ Any other poinl with the permission of the Chair.
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Exacutive Engineer W¥F UNIVERSITY

Esrd Under Pungzb Techmeal Uneearsily Aot 1596

[Funan AgL Mo | ood 1957

Rel. No. P&lt r_\_jr e

Sh. D.L. Sharma, President,
Vardhman Spe. & Gen. Mills Lid.,
Chandigarh Road, Ludhiana.

Sh. 5.L.. Knushal,
Chig[Architect, Punjab {Reid),
5, Stclor 42-C, Chandigarh.

. A. P. Simgh,
Dean (P&£D),
Punjab Technical Universily, Jalandhar.

Sh. A. N. Chowdhry {(Special Lavitee},
3-B, Iyoti Nagar,

Jalandhar.

Er. Jaswant Singh Pabla (5p. Invitee),
{Electrical Expert)

House No_ 2631, Sector-T9, Mohali.

Sh. Inderjil Kumar (Special Invitee),
(PH Expens)
House Ma. 116, Phase 3B/, Mohali.

Sh. Rajiv Aggarwal, Architect
M/s Archigroup Architects,

Uear SirMadam,

Daicd&)L\_CﬁLg BRY

Sh. Amrit Sagar Mittal
CMD, Sonalika Traclors Lid,
Hoshiarpur.

Er. A. K Prabhakar,
OSD 1o Vice Chancellor,
Punjab Technical University, Jalandhar.

The Direclor,
Department of Technical Education, Punjab,
Plat No. 1, Secior-36A, Chandigath.

The Registrar,

Punjab Technical Universily,

Jalandhar.

Dr. Prabhjot Kaur (Special [nvitee),
Officiating Direcior Mahali Campus,
C102B, Phase-7 Industrial Area, Mohall.

Sh. P. S. Suini,
Superintending Engineer,
PGl, Chandigarh.

A-14, First Float, Secior-15, Noida -201301.

Sub : Consiruction of new campuses of Punjab Technical University — 43" meeting of ihe
- Standing Building Consiruction Commitiee.

Please find enclosad herewilth minutes ol the above said meeting for kind informatton and further

= necessary action please. Comments, il any, may please be lorwarded within 10 days of issue of

’ this letter,
-z Thanking you

Yours Sincerely,
L ity
S (H. P. Singh)
Execulive Engineer

Copy 1o :
3 {Seclor 61), Mohali.

~eINDIA 2010
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Dr. R. §. Khandpur, DG, PGSC (Reid), Science House, H. No. 2901, Phase 7,
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minules of the 43 Meeling of the Standing Building Construction Committee held on

U1.08.2014 uoder he Chairmanship of Dr. R. 5. Khandpur, Director General, PGSC (Retd)
¢ al PT1's Mohaij campus.

il FFollowing were present in the meeting:

Sh. 8. L. Kaushal, Chief Architect, Punjab (Retd),

L.

2. Sh. A.N. Chowdhry, Chief Engineer, PWD (Retd),
- 3. Sh. Jaswany Singh Pabla, Chief Engineer, PSPCL (Retd)

4. Sh.P.S. Saini, Superintending Engineer, PGI, Chandigarh
& 3. Sh. Inderjit Kymar, Executive Engineer (Retd), Public Healih Expert
= 6.

Sh.H. p, Singh, Executive Engineer, PTU.

~ Fram Archr'gmup Architects, Noida:

7. Sh. Rajiv Aggam-'alj Architect

- 9. Sh. Sa_tfﬂder, Architect

O 10. Sh. Nitin Gupta, Consultant, VideoPiojection and Sound Reinforcement system

- I1. Sh. Ajay Wats, Consultant, Acoustic and Street Lighting.

% Item No. 43.1 : To conlirm the Minutes of 42" meeting of Stunding Building
= Construction Commitiee held on 16.07.2014.

As 10 comments had been received, the minutes of 42™ meeling of Sianding Building
Construction Commitee held on 16.07.2014 were confimmed.
~ Liem No. 43.2 : Action taken on various items discussed during previous meetings of
Standing Building Construetion Committee.

It was 1inf‘ormed by Lhe Exe¢cutive Engineer/PTU that following aclions have been Laken
On Yanous jiemg discussed dunng previous meeting of Standing Building Construction

- Commities;

:) » The provisions/specificayjons for video presentation sysiem, sound reinlorcement

g System, stage ligypee, fire fighting, wall paneling and acoustic treatment (or

' Proposad auditorium &t main campus, Kapurthala are to be presented in the present
Meeting.

& » The patterns for cxterior finishes of hostels and auditorium proposed o be

2t Constructed al main campus, Kapurthala are to be discussed in the present meeting.

s > The flooring partemns for circulation arez and VIP Banguel hall of auditorium

- Proposed 1o be construcied at main campus, Kapurthala are lo-be presented by the

= Architect in the present meeling. :

n: r The estimate lor raising, repairing and painling of exisling boundary wall of main
tampus, Kapurthala has been forwarded 10 PWD for further action al their end.

i » The deiajled designing and estimation for Bank & Post office buildings and roads

"~ for main campus, Kapurthala has been started by the Architect.

. .



- ltem No, 43.3: To discuss, analyze and approve Lhe provisions/specifications for video

presentation system, sound reinforcement syslem, siage lighting, fire
fighting, wall paneling and acoustic treatment for proposed
sudjtarium al main campus, Kapurthala,

- Afier detailed discussions and deliberations on the preseniations made by the Consullants
engaged by the Architect and by Sh. Rajiv Agegarwal, Archilecr, following decisions have
~ been laken by the committee:

a) Acoustic Treatmeni ;-

i.

All the materials proposed to be used for this work should prelerably be
manulaciured in India. The technical specifications of such malerials, lheir

comparative cost to be put up in the nexl meeting. The costing of this work will
also be revised accordingly.

Committee agreed for provision of push back chairs with wooden arm rest and
wilhout cup holder.

All the wood to be used should be pre-treated against lermite.

iv. Provision for three motorized curtains shall be made on the stage. The front
-~ cumain will be uplifting and rear curtains will be side moving.
& v. Fixed cyclorama will be provided and the same will also act as a rear wall of (he
stage.
A vi. Carpet will be provided in ths atsles only and remaining area will be covered with
PVC or linoleum sheets,
vii. The design/scheme of the treatment proposed for the walls of the auditorium shall
a be presented to the committee for approval.
1 b) Stage Lighting System :-
i.  Provision of three lighting bars over the stage and one in front of the slage is
- approved,
i ii.  All lights will be LED lights and a combination of normal and mtelligent Tight
- fittings to be provided.
& iil.  Provision of suitable cal-ladders for maintenance of lights is to be provided.
& iv.  Lighting conlrol is to be provided in the projeclar room.

AN
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¢} Sound Reinforcement System :-

Lil.

',ri'h
',iI-\
*

Provision of stereo sound system with hanging/flying line-array FOH speakers and
subwoolfer is approved. However, no provision is Lo be made for 5.1 sound sysiem.
Frant (il speakers on vertical wall of siage and stage Gill speakers along wilh stage
monitor are o be provided.

Sufficient microphone connection socket would be provided in the stage for easy
ACCESS,

v, The SPL, 5T| and other performance related specificalions for audio systems 1o be
- submitied along with design so that the same can be verified afier implememation.
& d) Audio Video System :-
3 i.  Provision of twa side screens in the auditorium hall is nal to be kepl. However,
~ provision for TVs is to be kepl in VIP suite, VIP banquert and swudent's verandah.
»--‘ l. Video projector of 20000 ANSI lumens a1 control room is lo be provided.
- 2. Minimum 2 presentation point at stage (or connecting booth of analogue- VGA
g and digital inpuls - HDMI from laplop/computer to be provided.
- 3.  All the controls should be provided in the control room Lo be set up on one side of
the slage.
=)
A% 4. No provision for inter-aclive touch screen at podium and video conferencing
system is 10 be kept.
-
3.  Slage Monilor Screen of 55" or suitable higher size lo be provided [or people at
B Dias /Podium,
Item No. 434 : To discuss and approve (he patterns for exterior linishes of hostels and

auditorium proposed to be constructed at main campus, Kapurihala.

The parterns presenled by the Architect for exterior finishes of hostels and audilorium

were approved by Lhe commitiee,

—

- Item No. 435 : To discuss and approve the flooring patierns for circulation area and
VIP Banquet area of auditorium proposed to be constructed at main

- campus, Kapurthala,

& It was decided that some more paltems may be presented by the Architect so thal

A appropriate decision is 1aken m 1his regard.

~ The meeting ended with a vote of thanks wo the chair,

=
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Er. H.P. Singh

Exocuiva Enginear
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& 5h. D.L. Sharma, Presidenl,
Vardhman Spg. & Gen. Mills Lid.,
e

Chandigarh Road, Ludhiana.

& Sh. 5.L. Kaushal,
Chiel Architect, Punjab (Reid),
2865, Sector 42-C, Chandigarh.

71 Dr. A. P. Singh,
g Dean (P&D?),
Punjab Teehmcal Umiversny, Jalandhar.

5h. A. N. Chowdhry (Special Inviteg),
- 3-D, Jyoti Nagar,
Jalandhar.
2 Er. Jaswant Singh Pabla (Sp. Invitee),
~ {Elecincal Expert)
House No. 2631, Sector-79,
- Mohali. .
Sh. Inderjit Kumar (Special Inviiee),
- {PH Experts)
- House Wo. 116, Phase 1B/,

S.A.S. Napar, Mohal..

Daled M7 10" 221y

Sh. Amrit¢ Sagar Mitral

CMD, Sonalika Traclors Lud,
Hoshiarpur.

Er. A. K. Prabhzkar,
OS50 o Vice Chancellor,
Punjab Tcchrical Universily, Jalandhar.

The Director,
Department of Technical Education, Punjab,
Plot No. |, Sector-36A, Chandigarh.

The Registrar,
Punjab Technical Uruversily,
Jalandhar.

Dr. Prabhjol Kaur {Spccial Inviice),
Officiating Drrector Mohali Campus,
C102B, Phase-7 Industnial Area, Mohali,

Sh. Rajiv Aggarwal, Architect
M/s Archigroup Archirects,
A-14, Seclor-15,

Noida -201301.

Sub : Construction of new campuses of Punjab Technical University — 44" meeting of
73 the Standing Building Construction Committee.

- Dear Sir'Madam,

44™ meeting of the Standing Buildink Construction Committee shall be held under the
. Chairmanship of Dr. R. 5. Khandpur, Director General, PGSC (Re1d) a1l 1130 hours on
20.10.2014 at PTU's Mohali campus at C-102/8, [ndustrial Area, Phase VII, (Sector-119),
Mohali - 160 059 {Punjab). Apenda and Agenda nole [or the meeling are enclosed.

-,
You are requested lo make il convenient to attend 1he meeling.
Flan
Thanking you
el

Yours Sincerely,

(H. P. Singh)

Fa

Executive Enginger
5 Copy lo: Dr. K. 3. Khandpur, DG, PGSC {Retd), Science House, H. No. 2901, Phase 7,
Ae-lNDIA 2010 {Sector 61), Mohali.
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_ Fward of 1he Year
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Punjab Technical University Jatandhar
Kapurhala Campus : Jalandhar-Kapurthala Highway, Kapurthala-144601
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fnabled

ersity of Ine Year
=

>




) 2 T

)

)

) T

)

PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Sub : Agenda lor the 44" meeting of the Standing Building Construciion Committee.

Ilem No. 44.] -

liem Nog. 44.2 -

Ilem No. 44.3;

Item No. 44 4:

Ttem Mo, 44.5 :

liem No. 44 .6 :

ltem No. 44.7 ;

Item No, 44.8 -

To confirm the Minutes of 43 meeting of Standing Building
Construction Commitee held on 01.08.2014.

Action laken on various items discussed during previous meeling of
Standing Building Construction Committee,

To discuss and approve he manufacturers/specifications for acoustic
treatment for proposed audilorium a1 main campus, Kapurthala

To discuss and approve rough cost estimate for proposed audiiorium al
main campus, Xapurihala.

To discuss and approve the Nlooring patterns for circulation area and

VIP Banquel area of audilorium proposed io be constructed at main
campus, Kapurthala.

To discuss and approve the revised estimale for construction of
boundary wall of Punjab Institute of Technology, Mansa.

To discuss and spprove the design basis reports submitied by (he
Architect for Structure, Electrical and Public Health works in respect of
Punjab Institule of Technology, Amiwala, Fazilka.

Any other point with the permission of the Chair,

g
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Agendna Note for the 44™ meeling of the Standing Building Construction Committee.

Item No. 44.1 : To confirm the Minutes of 43" meecting of Standing Building
Construciion Committee held on 01.08.2014.

The minutes of 43" meeting of Standing Building Construction Comminee held on
01.08.2014 were circulated on 06.08.2014. The minutes circulated are o be
confirmed.

[tem No. 44.2 : Action (aken on various items discussed during previous mcefing
¢l Standing Building Construction Commitiee.

Actions laken on various items discussed during previous meeling of Standing
Building Construction Commirnee are as under:

» The manufacturers/specificalions for acouslic Irealment for proposed
audiforium al main campus, Kapurthala are to be presented in the present
meelmg for discussions and approval,

» The flooring patterns for circulation area and VIP Banquet hall of auditorium
proposed 1o be construcled at main campus, Kapurthala are to be presented
by the Archilect in the present meeting for discussions and approval.

¥ The comuments offered by the commitiee for Stage lighting systemn, Sound
reinforcement system and audio video systemn have been incorporated in the
design/scheme and the delailed estimate is being presented in (his meeting,

Item No. 44.3: To discuss and approve the manufacturers/specifications for
acoustic treatment for the propesed auditorium at main campus,
Kapurthala,

In 43" meeling of the committee, it was decided that all the materials proposed to be
used for acoustic treaunent should be preferably manufactured in India. Accordingly,
the Archilec! will be making the presentation on type of the malerials proposed Lo be
used and their cos! comparison.

The matier is placed before the Commitiee [or discussions and approval please.

oy
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[tem No. 44.4; To discuss and approve rough cosl estimate for proposed
: duditorium at main campus, Kapurihala.

In 42™ meeling of the committee, the rough cost esiimate for the proposed audiiorium
wiis discussed under agenda (1em No. 4723 {copy ol the esiirate discussed in 42™
meeting is placed at Annexure-A). After detailed discussions, the commitiee agreed
for the cost except for specialized items such as Acoustic treatment, Stage lighting
system, Sound reinforcement system and audio video system. The Architect will be
making presentations on detailed estimate for these items.

The marer is placed before the Comminee Tor discussions and approval plcase,

ltem No. 44.5 : To discuss and approve the floering patterns for cireulation area
and VIP Banquei area of auditorium proposed (o be construcied at
main campus, Kapurthala.

In 43" meeling of the comrmitiee, it was decided that some more flooring patterns for
circulation area and VIP Banquet area of the proposed auditorium may be presented
by Architect so that appropriate decision is taken in this regard. Accordingly, the
Architect will be presenting some more flooring paiterns.

The maiter is placed before the Commitiee for discussions and approval please.

Item No. 44,6 ; To discuss and approve the revised estimate for construction of
boundary wall of Punjab Institute of Technology, Mansa.

In 30" meeting (Agenda item No, 30.7) of the Standing Building Construction
Commitice, estimate for construction of boundary wall of Punjab Institute of
Technology, Mansa for an amount of Rs. 300.0 lacs was approved. This estimale was
based upon a lentalive design prepared by the Architect. Additionally, at the time of
appioval of this eslimate, the length of the boundary wall was considered as 4724
merre. However, as per sile conditions, (he actual length of the boundary wall is abow
4870 meure, It has been confirmed by the Architect thal by mistake length of boundary
wall for one site was not includ:sd in the approved estimate. There has been substantial
increase in size of the foundations from that considered at the time of preparation of
original estimate. Moreover, there are some increase in Lhe quanlilies as per site
condilions also. By considering all these faciors, the revised estimated cost for the
boundary wall works out 10 be Rs. 409.27 lacs i.e. increase in cosl by 36.42%. In
addition to this, price escalalion as per clause 10cc of CPWD already approved in
building committee and BOG meelings, shall be payable to the conlractor.

This marter was also discussed in 42™ meeting of the committee and it was decided
that works uplo award value of the works jis gol executed [rom the contractor (o avoid
any liligation with the contraclor and contract is foreclosed by considering the facls
that Punjab Cabinet has approved constitution of new technical universily al Bathinda
and district Mansa will fall under the jurisdiction of new university and it was
opinioned by the commitiee that new university may have different requirements for

this campus.

—
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The matier has again discussed al University level and by considering the tacis thal
(inal decision is still 1o be laken by Punjab Govi. on new Universuy and lo avoid
trespasses, thefl and misuse/encroachment of the campus area, boundary wall waorks
are gol completed from the existing contracior.

The matter is placed before the Committee for discussions and approval please.
Item No. 44.7 : To discuss and approve the design basis reports submitted by the
Architeet for Structure, Electrical and Public Health works in

respect of Pupjab Institute of Technology, Arniwala, Fazilka,

The Architect has submitted design basis reports of Structure, Electrical and Public
Health works in respect of Punjab Institute of Technology, Amiwale, Fazilka
(Annexure-B). The same will be presented by the Archilect 1n the meetiong.

The matter is placed before (he Commitice for discussions and approval of she reports.

Item No. 44.8 : Any other point with (he permission of the Chair.
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FUNIAE TECHNICAL UNIVERSITY, KARUATHALR
PRELIMINARY COSTESTIMATE

PREAMELE TO PRELIMINARY ESTIMATE

1. Stale: PUNJAB

2. Name of Work

2 4. Congtruclion of Punjab Technical Uiniversily, Kapurihala.

2.2.This preliminary estimate of probable cost of Rs. 217,596,646/- (Rs. Twenty one
crore, seventy five lacs, minty six thousand, six hundred & forty six only only ]
excluding contingencies, cost of external development and departmental charges
has been framed by Archigroup Architects fRegd.)

3. History

3.4. This preliminary estimate covers the probable cost of construction of Convention Centre,
This scope of work was finalized in the meeting held on 7" May 2014 at Chandigarh,
This estimate is submitted for accord of Administrative approval and expenditure

sanction by the competent authority.
4, Design & Scope:

441, The proposed buildings shall be constructed as RGC struclure. The present egTimale
consists of;

444. Convention center: - The block is G+1 consisting of 800 capacity auditorium, 2
green rooms, 1 control room, 1 no. VIP lounge with kitchen, 1 no. VIP suites,
Student's verandah with kitchen, 2 offices, loilets elc.

5. Civil works: Mosl of the items 10 ba executed in these buildings are already included in
the provisions in the PAR — CPWOD for year 2012.

6. The salienl features of vanous provisions are as under:

6.1. Building: - The building shall be of R.C.C. framed structure with rail and combined
footing.
6.2. Foundation: - As per struciural design based on soil invesligation.

6.3. Flooring -
Audiarium Carpet
 Slage VWooden flooring
VP lounge, suiles, lobby, corndor Granite
Staircase ) Granite
Student's verandah i Kota stone
| Toilels Vitrified liles

8.4, Doors and windows. -

&.4.1.Door frames shall be of Aluminium with pre-laminated shutter. Doors of auditorium
shall be acoustic doors. Windows shall be of Aluminium sections & shulter as per
architectural drawings. Structural glazing has been provided at places in the
glevation. Fitting shall be steel or aluminum as per architect's requiremnents.

&.5. Stalrcase Raillng: Slainless sleel railing has been provided.

Preamibi m PE 1 Archigraup Armhdedts (R)
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FUNJAR TECHRICAL UNIVERSITY, KaAPLRTHALR
-, PRELIMINARY COST ESTIMATE
o~ B.6. Toilets: Floor vilrified tiles and dado up to door level height wilh glazad cerarmic tiles,
vilreous china WC, washbasin and urinals.
§.7.Roofing: - Termace shall have brick bal coba trealmenl and acoustical lalse ceiling
- shall pe provided in auditorium as per archileciural drawing & gypsum lalse cailing in
VIP lounge & suiles
6.5.Intermal Finlshing: cement plaster, oil bound distemper and acrylic emulsicn) paint
-~ and plaslic emulsion with putty, doors shall be enamel/ spiril polizh finish. Walls of
auditarium will have acouslic panshing.
i 6.9. External Finishing: Weather proof pairl, structural glazing, Stone cladding as per
,._ architeclural drawings.
= 6.10.Fumiture: Chairs of auditorium has been included in this eslimala.
B 7. Services:
» 7.1. Following provisions have been mada in this preliminary estimate.
I 7.1.1, Fire prevention syslem as! NBC have been provided. Sprinklers system has been
. considered
7.1.2.Intemal Electrical Installation, lelephone data, networking, power plugs etc.
s 7.1.3Video presentalion & sound reinforcement eystem has been considered in this
astimale.
o
- 8. Exclusloms:
- B.1. No provisions have been made in lhe preliminary estimste for interior decoralions,
facade lighting, for exlemal developmenl works like roads, rain water haryesting bulk
= services such Bs tube wells, pumps, extension of lines, HT- subsiation equipments, LT
distribution syslem. DG sets, extemal lighting, IBMS and CCTV accass control system
—- etc.
.Fl‘
9. Rates
e ,
) 9.4, Rales are based on CPWD PAR of 1.10.2012. For the items not covered under PAR
. 2007, rates have been derived from market rale analysis, PTU-IIl, Kaputhala approved
astimates and CSR of Punjab. '
-~
. 0. TLP : No spectal T&P b required all other shall be amanged by ihe contractor.
& 14. Land : Available.
-,
- 12, Method : By contract afier call of tenders,
A,
e
i
o
=
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PUM.JAE TECHMICAL UNIVERSITY

CONVENTION CENTRE, PHASE IV

FRELIMIMARY ESTIMATE

KAPUR THA LA,
Audilorium
Type af Building - AEsermbly Ratar Org Mo, PTU-RAFPREACTI-01 1008
Tclal Flinih Area - A.746.70 sq.m
Flinlh areg on ground Ao 3.0 2q.m
Tlal mavered area- 352,50 =q.m
Mo, of slgreys- G+1
Floar heighi 13,50 m
Sr.Ho. Dascriglion Uit City [T Rate Ami Explanation
1 2 a 4 5 3 ¥ = (4°5'5) B
i|R.C.C. FRAMED STRUCTURE = G S [
1A|REC framed smucium upda 2 STonys
| 1.1.1|Floor height 2.35m i e e e ——
afFleors sqm| 174670 1.0 | 2350000 8A,047.450.00
1.2|Extra for = | s
1.21|Every 0.3m addimnal heighl of Aoor
above normal Noor heighl of 3.3:3m. | (SRR —— X J .
a.|Celling ar 42 8m sqm|  430.63]21.81 270.00 3,701.780.55
b.|Ceiling & 11.4m sqm|  254.20| 25 .83 27060 1,914, 346.35 Ceiling height at
& |Casilineg a1 &.3m sqqm|  30029| 943 270.00 77 260.95| differen] lavals
d.[Ceiling ot @m B " sqm|  63830{ 883 |  27000] 152234550 “E‘E';::L"i ne,
& |Cailing at 5.3m i _Eq_l'l'l 32755 G650 ! 2F0.00 575,552 25] IWPREMACIOOT
[.|Cailing at 4 2m sqm| 27453[ 283 270.00 21001545 L o8
a.[Cadling a1 4m Tsqm|  607.36| 217 270.00 255.303.60)|
123]Every 03m despar foundmion ouer sgm| 2,178.00| 4.33 270.00)  2.718260.00
mnarmal depth of 1.20m (on G.F. areal
onty) | [ e e ———— = e
1.24|Every 0.3m higher phnth over normal
plinth height of 0.6 m. {on GF. area
a.|Phnth al 0.59m sgm| 1,274.00| 1.00 270.00 3421.980.00
b.|Pimth el 1.6m “eqm| s6770| 232 270.00 510,930.00 i
1.2.5|Resisbng Earfquake forces ~ sgm| 374670[100| 114000  4.27123a00 R
1.2 8|Large modules over 25 sqm sqm| 116960 100  1.500.00 1,754 400 00| Auditorium &
_ flByAgeEs
127 |Flrm Fighting = " 1 — 4 e s —=—=
1.2.7.1|With wel risar gyslem sqmr AT46.70 S00.00 1,673,350.00
1.2.7.2|With gprinkier system | sam| 3.178.00] 750.00 2,]83,500.00| e
1.2A|Fr= Alam R | T [ | e i
1.2 8.1|Automatic Fire alarm system pgm| 3.746.70 5p0.00|  1,873,350.00
Total A (1414 +1.2.1)= = o= 97,124, 085.85
Total B (1.2.3 0 1.280) 16,729,000.00
2|SERVICES
Z1ilinternal  water =mupply &  eandary Mol & 15% 14,568.805.85
it allations L A
_3.2|Extemnal sanioe conneclions % of A @ 5% 4,856.200.29
~2.2|Imemal Electrical Instaliation % of A @ 12.5%|  12,140.500.21
Z24|Extras for Y pizi = e e N
24,1|Data remuaork oorduits % of A @ 0.5% 48562033
2.4.2|Power wiring & plugs % ol A @ A% 3,004 962,63
24,3 Tedephone convduits % of A @.5% 485 620.33
2.5|Lmgttning condugors || i
2.5, [[Upla 4 storeyed bulding % ol A &0.5% 485620.13
3 Total C {Z1 0 25} 15,507,144.85] N
Grand Total E= A+8+C 150,760,218.80
Arhlprry Aty 7]
3 Jurig 2014
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ARCHIGROUPR ARCHITECTS

Introduction

Punjab Technical University is a growlh orienled Univarsity established by the
Governmenl of Punjab as an affiliating and teaching University lo facilitale and
promote studies, research and exiension work with a focus on professional
educalion in emerging areas of higher educalion in the fields of Engineering,
Technology, Management, Medicine, Pharmacy, Nursing, Educalion and Law etc. In
a brief span of exislence, the University has made a significant progress and has
mulliplied ils activilies, manifald. In its endeavor to impart educalion from high school
level upto engineering degree level it has been decided 1o conslrucl campuses in
different parts of Punjab under PTU. The campuses at Arniwala & Sikhwala are
among such campuses,

The campus al Amiwala & Sikhwala are 1o become cohesive and an inlegraled unit,
conslruclion of the required infra-structural facilities like academic functions, students
and stafl accommodation, playing fields etc. on plols measuring about 12.27 acres at
Amiwala and 13.3 acres at Sikhwala.

Phasa | for PIT Arniwala & Sikhwala

Phase | of the project consists of a college building of G+1 floors wilh an
approximate area of 3,700 sq. mis.. These proposed college buildings will house
classrooms, labs, tutorial, and seminar hall & facuity rooms.

Since the area constructed in current phase is only 8% of the total F.A.R available,
hence designing of services on modular basis is nol a feasible 8 viable salution
which is evident from the reports attached.

Finishing works: ;

The salieni fealures of various provisions are as under:

Flooring: -

Main enirance Kota slone fiporing with marble pattern
Circulation Kota stone

Rooms Kaota Stone

Toilets Vitrified Tiles ¥
Staircases | Kota stones

Doors and windows: - Door frames shall be in Pressed Steel sections with fiush
door shutters. Windows shall be of Aluminum frames and shuiters as per
architectural drawings. Slructural glazing has been provided al places in the
elevation. Fittings shall be of aluminum as per architectural drawings/specificalions.

Punjab Technical University DESIGM BASIS REPODRT June 2014



ARCHIGRCGUR ARCHITECTS

Staircase Railing: Mild Steel railing finished with approved synlhetic enamel has

been proposed.

Toilets: Mati finish ceramic tiles dado up to door leve! height, vitreous china WG,

wash basin and urinals asf requirement.

Roofing: - Terrace shall have brick coba treatrment with polyurethane insulation.

False ceiling: - Proposed in the Seminar Hall and partially in classrooms for
acoustical treatment.

Internal Finlshing: Cement plasler, oil bound distempers, Plastic emulsion and
acrylic emulsion paint with POP, doors shall be enamel painted. Corridors will have 4
fi. high ceramic tile cladding.

External Finlshing:

Amiwala- Exposed concrete finish in architectural features, Weather proot paint,
grooves in plaster. Red sandstone cill in windows.

Sikhwala- Texlure paint in architectural features, Weather prool paint, grooves in

plaster. Red sandstane cill in windows.

This report is submitted for accord of Administrative approval of the design basis for

Electrical, plumbing, Firefighling & HVAC services in the building.

Punjab Technical Unkversity DESIGN BASIS REPORT June 2014



ARCHIGROUF ARCINTECTS COMEULTANT: M

DESIGN BASIS REPORT FOR STRUCTURE FOR PIT- ARNIWALA

Type of Buildings: - RCC
framed siructure.
The proposed building is
Ground+ ] slorey.

]

B ————— .-—.'-..—.TI..._J i, AP O
'

LA

3
b

1.0 Structural Design:-

The main consideralions
followed for the design of -
structure are: :

(o) Sinucture safety and
stability.

¥

-

(b} To meet the
demands of
aesihetics conceived by the architect.

(c) Availability of material, equipment and expertise.

{d) Constructability and ease of maintenance.

{e] Durabilily.

(f} Economy.

2.0 Structural Systenn:

All the Buildings have been designed as RCC framed siructure with
RCC siab. beams and columns. The buildings has been designed as

slab beam arrangement in accordance with the relevant Indian

Punjab Techpical University DESIGN BASIS REPORT June 2014




ARCHIGROUP ARCIHTECTS

COMNEULTAMNT- NhC

Code of Practice for civil works i.e. IS 456, 1S: 875, 1S: 1893-2002, I&:

4326-1976 and IS -13920-1993.

2.1 Design Approach:

structural Modeling: Three dimensional model of building will be
generated using STAAD- Pro sollware. All ihe beams and columns

have been idealized as beam elements. The sfruciure is analyzed

ana designed for ali possible combinations of gravity loads {dead &
live loads), and laterat loads {earthquake loods). Fatigue effects of

persistent cyclic loads are nol anticipaled iherefore ignored, if any.

2.2 Foundafion System:-

solated/combined footings are proposed for the Phase-1.

The

nel soil bearing capacity for solated/combined foundation is

considered 15.0 t/sgm al a depth of 2 m below NGL. The

sefflerneni of 50 mm has been considered in the design of

isolaled/combined footings.

3.0 Computer Programs Used:

AUTOCAD | Dralting Works

Name Purpose Producer
STAAD Pro Struclural and Design Andalysis BENTLEY
Autodesk

Punjab Techaical University DESIGN BASIS REPORT

June 2014
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ARCHIGROUD ARCHITECTS

4.0 Mateiial Dead Loads:

CONSULTANT NhC

All ihe permanent loads on the slructure are applied as dead

load. The dead load in a building shall comprise of seli weight

of beams, columns, wolls, partitions, floors, rools and also

include the weighl of all other permanent consfruciions in lhe

building and shall conform to 15: 191 1-Schedule of unit weighis

of buildings materials. Unit weighl of various materials

considered on the structural members is as follows,

3 | 25mm Plasier

S.No. |ltem Density
, Concrele 250 T/m?
115mm Brick Work with 0.2757/m?2
2 | 25mm Plaster
230mm Brick Work wilh 0507/ m?

Following loads has been considerad in structure for analysis:-

. Selfwt of struclure

II. Slab thickness and ﬂo:or finish — as per actual

. wall loads — as per actual

5.0 LiveloAD:

Live loads on the entire floor shall comprise all loads other than

dead loads. The minimum live loads on different occupancies

have been considered as per IS: 875 (Part 2.

Fun|ab Technlcal University

- DESIGN BASIS REPORT

June 2014
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ARCHIGROUP ARCHITECTS CONSULTANT- NNC

Live load shall be considered in design Gs per Table 1 of I5: 875

- (Part 2}-1987 as follows:

~ 5.1 Educational Building:

3 (@} Class rooms & Lecture rooms 04T/ m?

T b} Cafeteria 0.37/m?
0.25T / m?

[c) Office and Staffrooms

; (d) Toilets and bathrooms 0.27/m?
0.37 / m?

(e} Kitchen, Laboratornes

= (A Comidors, passages. siaircases including  0.57 / m?

~ Fire escapes, lobbies, balconies

-~ [g) Libraries

-~

3 i) Reading rooms (without separale 0.4T / m?

& Storage)

2 i) Reading rooms (with separate 0.37 / m2

|ﬁ Storage}

: [g] Terace . 0.157/ m?

_ 0.50 T/m2 usable
A Terrace for services
- 6.0 Selsmic Load:

- Response spectrum method was used as code with the

- tollowing data:

Punjab Technical University DESIGN BASIS REPORT June 2014
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ARCHIGROUP ARCHITECTS CONSLILTANT- MNC

Design horizonlal seismic coeflicien! {Ah) = Z1 Sa
2Rg

Zone laclor Z = 0.24 corresponding to zone IV.

Importance factor! = 1.5

Response reduction factorR =5

(Sa/g} = Curve given for medium soil

T = Time period = 0.075 [h) 273

h = Heighi of building from foundalion Level

7.0 Materials

Concretfe: -
Concrete mix of M25 conforming with 15: 456 and CPWD

specifications are used,

Steel Reinforcement: -
Fe 500 Grade [TMT - bars) conforming with 152 1786.

Structural steel: -
(Fy 250/ Fy 345)N/mm?

8.0 Design Limit States

The Limit siate design'method is used for the structural design of
concrete member. For design of the individual members loads
are combined in accordance with the loading combinaiions
specified in IS 875 to achieve the respective limit state. These

are listed below:

S. No. Dead Load Live Load Earthquake/
Wind load

Punjab Techaoicnl University DESIGN BASIS REPORT June 2014



ARCHIGROLP ARCHITECTS CONSULTANT- NNC

IR T I |
T

1 1.5 ' .5 - o
2 1.2 N i | 28

3 1.5 : 1.5

4 0.9 ; 1.5

7.0 LOAD COMBINATIONS:
1. 1.5* {DL + LL)

2. 1.5*(DL+/-EQX]

3. 1.5*(DL+/-EQI)

4. 0.9*DL+/-1.5EQ

5. 0.9*DL+/-1.5EQIL

6. 1.2*{DL+LL+/-EQX)

7. 1.2*|DLHL+/-EQZ)

For non orthogonal Columns following additional load
combination has been used in the design.
14, 1.2{DL+LL+/-EQX+/-0.30EQI)

15, 1.2({DL+LL+/-EQZ+/-0.30EQX)

18, 1.5[DL+!-EQK+!—O.I‘3.0EQZ]

17. 1.5{DL+/-EQZ+/-0.30EQX)

18. {0.9DL) +1.5{+/-EQX+/-0.30EQZ)

19. {0.9DL) +1.5{+/-EQZ+/-0.30EQX)

Punjab Techaleal University DESIGN BASIS REPORT June 2014
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ARCHIGROUP ARCHITECTS

COMNSLULTANT- NN

L Notations
s DL =Dead Load

|SIE =Live Load
3 RLL =  Reduced tive Load
& EQX =  Earthquake Load in X-direction
-~ EQL = Earthqucake Load in Z-direction
. Whereas X & Z are two principal axes,
-~ 10.0 Requirements for Durability and Fire
» Concrele cover requirements is governed by Indian Code. The
- values in the following table are appropriate for a fire rating of 2
= hours.
. The following classification aiso applies in the design of structural
~ elements:
Y Exposvre Classificalion
‘3 J Members in contacl with |he ground Very Severe
2 Members in inferior environments Mild
A Memiers in above-ground exlerior environments Moderale
,l-."
- In general, adepling the minmum concrete strengths and
- reinforcement covers will ensure the durability and fire resistance
a of concrele elements. Values shown on the drawings shall not be
5 less than the following:
o
- Punjab Technical Univernity DESIGN BASIS REPORT June 2014
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ARCHIGROUP ARCHITECTS

COMNSULTANT. NNC

[ Elemént}l.ucdtian Minimti Mlnimu}'n Minimum
m Thickness Concrete
Cover (mm) Design
{mm) {used in the
u A deslgn)
Cast In Place Concrete
1. Concrete cast against and 75 200 M25
permanenfly exposed lo earth
2. Concrele exposed fto
wealher and not In contact
with ground {moderate)
a.) RC siabs 25 125 T M25
b.) RC walis 25 200 M25
¢.) RC beams 30 230 M25
d.) RC columns 40 230 M25
Ponjab Technical University DESIGN BASIS REPORT Jone 2014




: ARCHIQROUP ARCHITECTS CONSULTANT- NNC
- 11.0 Design Codes, Standards and Reference
Documents
11.1 Codes, Standards and Commentaries
% |
— |
= [5.No.[cope NAME | |
- 1 15:18%3 — 2002 | Criteria for Earthquake resistant deign of Structures
L ) ; Ductile detailing of Reinforced Concrete Structures
2 15 13920 subjected to Seismic forces,
- 3 15: 4326 = 1993 Ec:_rtr!quuke resistant Design and cong ruction of
e Buildings
5:875-1987 | Code ang Practice for Design Loads (Other than
— 4 (Part 11o 1} & ec:rthucke} for Building and Structures like Dead,
Part v) Imposed, Wind and other Loads
5 5 |5:45-2000 |Plain and Reinforced Concrele (Code of practice]
Y 6 |SP- 14 Design aids for Reinforced concrete Structure.
& 7 SP: 34 Handbook on Concrete Reinforcement and Detailing
- I5: 3370 Part I, Code of prociice for Concrete structures for the
8 Part Il and Part storage of tiquids,
£ \'
— 9 I5: 1786 Specification for High Strength Deformed Steg| bars and
a ) wires for concrete reinforcement
10 15: 1904 Code and Practice for design and Construction of
i : Faundgﬁ_ons in Soils
1 IS: 2950 Code and Practice for Design and Construction of Raff
-~ | beas ; Foundations
e 12 |Is: 800-1984 Code of Practice for general Construction in Steel.
o 13 |I$: 13431980 l Code of Practice for Presiressed Concrele. g
=
P
3 Punjab Technicxl University DESIGN BASIS REPORT June 2014
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ARCHIGROUP ARCHITECTS CONSULTANT- NNC
12.0 Deslgn References and Hand Books:
S.No. Name of Book Author ]
1 Reinforced Concrele Design wW.H.Mosley
2 Foundation Analysis & Design |4th Bowies
Edition)
3 Foundation Design and Consiruction | Tomlinsan
4 | Concrele Struclures wamer, Rangan, Hall &
Faulkes [Longman, 1978)
5 Reinforced Concrete Designers Fourth Edilion, Reynolds &
Hondbook Sleedman
é Reinforced Concrele Design (second | S Unnikrishna Pilici, Devdas
Edifion) Menon
7 Reinforced Concretfe S. N. 5inha
8 Reinforced Concretfe Q. P, Jain
g Design of sleel shructure P. Dayaralanam
10 | Prestress Concrete Structure P. Doyaratanam
11 | Handpook of concrete. Engineering | Mark Fintel
12 | Properiies of concrete AMNeville
12 | Dynamic of Siructures: Theory and Anil K. Chopra
Application to Earlhquake
Engineenng ]
14 | Tall building siructures: Analysis and 8.5.5mith & Caull
design
15 | Structural Anclysis ; C.5.Reddy
Panjab Technical Universlty DESIGN BASIS REPORT June 2004




e ARCHIGROLUPE ARCHITECTS VoS KUKRE)A Py Lad.

~ DESIGN BASIS REPORT FOR PHASE-| ELECTRICAL INSTALLATION
~ WORKS FOR PIT, ARNIWALA & SIKHWALA

OBJECTIVES
= The objective of this report is lo present the design consideralions for various
%) slemants of the electrical systems and low voltage syslems like Eleclronic Fire
' Detaction, provisions only for Voice & Data Natworks, Public Address and Electranic

Becurity systems. This will form a basis for the process ol developmenl ard approval of
the final design for electrical systems to suit the client's brief, purpose and budgel
& bafors final preparalion of design, tenders and Schedules of Quantities.

The Intent will be to provide a rabust, reliable and safe electrical power distribution
= systern based on principles of ready-to-use enargy efficient practices and clean
energy technologies wherever feasible, and to ensure an easy-to-maintain, cost
effactive and flexible system in line wilh the best available in local and intemalional

~ .  markets,
BTANDARDS + CODES

All aspects of design shall conform to relevant portions of the following:

« National Building Code of India 2005
« Enargy Conservalion Building Code 2007

+ Bureau of Indian Standards
B » Intematianal Eleciro lechnical Commission

= » CPWD General Specifications for Electrical Works (Internal) 2003

e

Pun]ab Techuokcs) University DESIGN BASIS REPORT June 2014
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W5 KUKREJA Pwi Lad.

The electricai load requiremenl for lighting and small power {e.g. computers, sarvers,
photocopiers, scanners, faxes and other lab equipment's),HVAC load have been
astimated empirically based on the areas proposed and considering the approximate
load for External Lighting & Plumbing for phase-l. The conclusions have been
tabulated below, while the details for individual buildings are listed later.

ﬁyMMARY QF ELECTRICAL LOADS AT PIT ARNIWALA & SIKHWALA
8. Description Connected | Diversity | Maxlmum | Emergancy
No. Load (KWW} Demend | Load (KW)
Load
(KW)
1 | Gollege building
{ | Light load 2 3476 0.70 24.33 5.61
i | Power load 40.40 0.50 20.20 7.50
Z) | AIr conditioning
| | Seminar Hall for 26.7 tonns 40.00 .50 20.00 20.00
Offecx area tor 15 tonns 25.00 0.70 17 50
Extemal DPevelopment Including
3 AT 25.00 0.50 12.50 313
4 | Sowsrage Treatment Plant 5.00 0.50 2.50
Total 170.16 97.03 ar.24
oity.
Adopling over alt diversity factor 0.9, Maximum Crermand in BOW 87.33 33151
] | |
As the maximum demand load comeg out to be less than 100 KW, LT connection of 90 KW will
be demanded from the SEB/athorty
1 1
DG ?at Capacity |
Adopting over all divessity factor 0.9, Maximum Demand in = 3 51
KW o :
Adopting DG Sel loading 0.8 and Power fector 0.8
| DG Set Capacity worke out to be = 52.36
| i
Salaction of DG SET for college building 1x 50 KVA
Punjab Technleal Unbversicy June 2014
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DESIGN CONSIDERATIONS

This Is covered under the lollowing subheads:

Subhead A Substation & Power Distribution Plan.

Subhaad B Paint Wiring

Subhead C lllumination systam

Subhead D LV Services: Voice, Data, & Security System
Subhead E External Developmenl {Electrical) Subslation & Power

Distribution Plan, Lighting & Fan

SUBHEAD A- Substation & Powel Distribution Plan

In Phase |, the LT conneclion of 90 KW meter for 0.433k¥ LT supply will be inslailed
and commissioned at the entry of the site .LT connection will feed phase-l ie college
building-1 & external development for phase-{

As the load increases than 100 KW connection for HT meterng will be applied to
PSEB/authority & based on the load 11 KV substation will be inslalled, keeping in
mind space provisioning for the 11 KV subslation has been done wilh the
consultation of the architect.

ALl. D.G Sets and Power Back-up Facllities

It Is proposed to back-up power for generators for the following:
» 50% of AC load in Seminar hall load is being considered on generator back-up
s For other buildings, 25% of lighting, fans and small power is being considered
on generator back up 1

It Is therefore proposed to have a final configuration of 1 no. 50kVA D.G. Set For
Phase = | now we would suggest 1nos SOkVA D.G. Sets be installed and the
remaining set will be installed laler as the load increases in next phase. The DG sel
. Wil be provided with individual AMF panel for automatic starting in case of power
- fallure. It 15 nol intended to either synchronize the sets or share the loads in future for
smaller DG sets. There will be a manual selecton of sets 1o run for various load
conditions. The AMF panels will also be supplied with manual override facilities.

It is proposed tec locate the set on ground floor level so that servicing, operation and
maintenance is consoclidated for more efficiency. The sets would be located in open

Funjab Technical University DESIGN BASIS REPORT June 2014
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Cables

All wires shall be PVC insulated FRZHLS with copper conductor. All conduits will be PVC
and MS conduits will be provided in the basement and on places subject to mechanical

damage.
A3, Earthing Systems

Earthing system including earthing stripsicables and earth pits will be provided.

It & proposed to provide electrolytic, chemical earthing system. This type of earthing
sysism has: )

Low electrical resistanca to earth

Good Corosion resistance

Ability to carry high curants repeatedly

Reliable long fife systemn

Low Mamtenarce

Maln earth electode will be suitable to achieve a maximum resistance to earth of 1 Ohm.

Proper Grounding will be pravided for

» Nomal AC supply
» Al apparatirs and metal pieces

s Each laboralory

Separate systems of earthing shall be provided in the building for.
1

UPSinverter
Telephone | EPABX
Servers and computer
AV Systems

SUBHEAD B- Polnt Wiring

Point wiring shall be carried out using Fire Resistant {FR) grade PVC insulated wire
with multi-stranded copper conductors camied n Medium/heavy duty PVC conduit
Switchas propased o be used are contemporary modular type switches

Punjab Technical University DESIGN BASIS REPORT
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Cables

Al wires shall be PVC insulated FRZHLS with copper conductor. All conduils will be PVC
and M3 conduits will be provided in the basement and on places subject to mechanical

damage.

A.3. Earthing Systems

Earthing eystem induding earthing strips/cables and earth pits will be provided.

It s proposed lo provide electrolytic, chemical earthing system. This type of earthing
systermn has: =

Low electrical resistance o earth

Good Comosion resistance

Ability 1o carry high curants repeatedly
Reliable long life sysiem

Low Maintenance -

Maln aarth elecrode will be suitable to achieve a maximum resistance to earth of 1 Ohm.

Proper Grounding will be provided for

Normal AC supply
All epparatus and metal pieces
Each laboratory

Separate systems of earthing shall be provided in the building for:

“ \:r

UPS/nverter
Telephone { EPABX
Servers and computer
AV Systems

SUBHEAD B- Polnt Wiring

Polnt wiring sha!l be carried out using Fire Resistant {FR} grade PVC insulated wire
with multi-stranded copper conductors camed in Medium/eavy duty PVC conduit
Switches proposed to be used are contemporary modular type switches

Punjab Technleal Univerity
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There shall be separate DBs for *Normai™ power (which will feed the power outlels and
some lights} and for *Emergency” power {which will feed 25% of fans and lights)

SUBHEAD C- Point Wiring

The provision of luminaries in various areas of the building {o be designed to achieve the
ilumination tevels as per relevant slandards and site requirement. The luminaries will be
selocted keeping in mind Aesthetics, tocalion requirement, ease of mainlenance and
anergy conservation.

5. No. Description of Type of Lighting Illumination
Space {LUX Level)
i) Corridors and circulalion spaces CFL/I'5 100-150
i) Toilets CFL 100-150
iii) Staircases i CFL. 100-150
iv) Oflice Areas TS5 300-5040
¥) Service Areas T5 Lamps 1 50-304)
vi) Terrace & External Lighting MH/CFL Lamps 20

CFL will be the preferred source of light for maximum lumery watt package. Fittings with
eonversicn efficiencies of 65% and above are selected for areas requiring 300 {ux and
above. Suitable mimor optic louvers have considered minimizing the cut-off angle of
direci light incident on the screens. Compact fluorescent light has been selecled for
- commidors and lobbies as they are the highesl usage areas.

- Fans will be provided for all rooms - including rooms with AC.

- €.1. Telephone System, Cable TV and Intermet Net Work

Talephone wiring conneclions are proposed to be provided in the offices labs,seminar
halls. Telephone, Datalintemet points will also be provided in the office areas. All the
volce points will be connecled through telephone cable from the MDF. All the tag blocks
In tum shall be connected to the main tag block located in the LY room, Only conduits for
2 Palre telephone wires, internel. Provision for signal boosters will also be made as per
the requirement of the various service providers.

C.2. Securlty System

Provision for installing a CCTV syslem would be made to monitor the Main Entries &
Exits of the building. The system itself — the cameras, monitors and cabling - will not be
includad in the scope of design and execution as it would be best (o be inlegrated at
Punjab Technbcal University DESIGN BASIS REPORT June 2014
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the ms of commissioning and handing over.
SUBHEAD D- Extarnal Devejopmant

Extemal {ighting would be degigned for in @ manner to ensure the eecurity of peopla
at various hours on all roads, padestrian paths. In addition lighting for the landecaped
areas would be integrated eo that the luminaries blend and contribute to the aesthetic
nature of the landscape design. Particular care would be taken to minimize upward
epill of light to ensure compliance with *Night Sky" criterion,

Lamp sources with maximum officlancy and high colour rendering index would be
, selacted. For larger lumen packages Meted Halide (MH) lamps would be used, for
-, medium level requiremeants CFLs would be used,

Punjab Technlcal University DESIGN BASIS REPORT June 2014
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ARCHIGROVP ARCHITECY o

ESIGN BASIS REPORT FOR PHASE- SANITARY ENGINEERING AND

o cI/LIWATAL A

FIRE FIGHTING SERVICES FOR PIT, ARNIWALA & Dinniyvsne

1.0

11

1.2

Punjeb Techpical University

INTRODUCTION

stitute a very important part of the

Water supply and wastewater disposal con
f nygiene and cleanliness  are

services in a DbDuilding. Maintenance o
indispensable 1o lhe wellbeing of the occupants as a whole.

This report intends to highlight the details of the following proposed services,
which are to be provided from the point of view of Sanitary Engineering, Fire

Fighting and other allied services.

» \Water Supply System

e« Wastewater Disposal Sysiem

e Sewerage and drainage system including disposal

« Sewage Treatment Plant and Recycling of Wasle Water
s Rain Water Harvesting

. Firefighting system

It Is proposed 10 design the services, storage capacities and piping network of
the buildings in totality.

DESIGN BASIS REPORT

June 2014
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20 WATER SUPPLY SYSTEM

t Calculation: The consolidated and distributed

2.4 Total Water Requiremen
I.5. specifications and Govl. manuals for phase |

waler requiremeni as per
ahall be as below:

“Punjab Institute of Technalogy “Arniwala & Sikhwala-Calculation for Daily Water
Requirement
i Water
Water Total Water | Requirement
B | Typeol | ipancy | Requirement | Requirement For Requirement
No.| Buliding (LPCD) {LPD} Domestic For Flushing
40% E0%
COLLEGE
A | BULDING -
1
) Studerts 240 as 10,800 4,320 6,480
Bt Teachers 25 45 1,125 450 675
1 | Tachnical
L _Staft 5 45 225 g0 135
"11 I" BUPPOIT
- 6tafl 5 45 225 90 135
ks
19 Etafl 5 45 225 g0 135
s Laboratory LS
Regulremant : 4 000 4 000

249 Source of Water

2.2.1 Since municipal water supply does not exist in the vicinity of project site it will
be necessary to develop own infrastructure to fulfill the entire requirement. Ll is
proposed to meet the total water requirement for the campus by other source /
external supply such as bore wells etc. Two nos. bore wells (1
working+1standby) having a discharge of 18000 iph fer operating 2-3 hours
operated manually should be provided to fulfill the requirement.

299 However, it is also proposed to design a sewage treatment plant in guch a way
that effluent will be recycled for horticulture purpose only.

Punjab Technlcal University DESIGN BASIS REPORT June 2014
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2.3

2.4

Storage

Since the water requirement is only 17KL, therefore underground tank has notl
been considered for phase | building.

Overhead tank capacity for 1 day storage has been considered.

Quallty of Water Supply

Since, the water will be required for different purposes ie. for drinking,
cooking, in laboratories in the toilets etc., it has te be of a required standard
quality. The exact treatment of waler will be suggested after getling lhe bore
wall water test report for potability which will be provided by PTU.

MATERIALS FOR WATER SUPPLY

All the external pipes lo be used lor water supply shall be Ductile Iron (DI} /
Galvanized steel tubes confirming to 1.5.1239 medium class of superior

quality. Fittings shall be malleable iron/brass as applicable. For pipes above
B80mm dia, Ductile Iron pipes will be used.

For intemal works, the pipes running on the terrace, shaft are proposad to be
G.| pipe and in the wall chases 1o Ihe various fixtures of CPVC pipes.

Valves on branches, main line and pumps shall have ball valve / butterdly
valve of good approved quality, as per requiremen.

8oll, Wasts, Vent & Rain WaEar Disposal Pipe System

The syslem will be designed based on two pipes (stack) system as

recommeanded in code of practice for scil and waste pipes above ground (1.S.
5329 - 1964).

Minimum diameler of pipes shall be adopted as:

= All main sofl pipes - - 100mm

»  All branch scil pipes - - 100mm

= All main waste pipes - - 1G0mm

* All branch waste pipes - - S0mm

= All main scil and waste pipes stack -- 150mm

* Wash basin/Sink waste connection to floor trap - 32/40/50mm
Punjab Technical University DESIGN BASIS REPORT June 2014
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= Rain waler pipes - - min 150mm

e All soil, waste, vant & rain water pipes running vertically, shall be exposed
and approachable, in veriical shafts as per archilectural design.

« Each connection fram Lhe fixlures shall be provided wilh access doors for
cleaning (door junclions).

e All traps shall be with a minimum water seal of S0mm.

Materials

(a) All soil, waste, vemi and anli-syphonage pipes and Atlings 50mm znd
- above shall be Cl centrifugally cast.

¢ HNo clean out plugs provided as/ the decision of PTU on previous PIT
projects.

8. SEWERAGE SYSTEM

a  Soil waste from water closets and urinals etc. will be collected by harizontal
and vertical soil pipes and discharged directly to the manholes. Waste water
from wash basins, sinks, and from other waste fixtures shall be collected
saparately by waste pipes and discharged through guily traps into the
manhole of the externat sewerage system. 5
The external sewerage system shall be running arcund the building periphery
having manheles in fronl of each shaft. The main sewer line will carry the
whole sewage by gravity up lo lhe Sewage Trealment Planl.

Capaclty of 5.T.P:
Phase-1 - 15 KLD

8.1 8ewage Treatment Plant

It is proposed to treat the domestic sewage in a scientific manner through a
proparly planned sewage trealmenl plant. The objective is to slabilize the
-decomposable organic matters present in sewage s0 as to get an effluent and

~. sludge having characteristics which are within safe limits, and which can be

recycled and re-utilized for various purposes to help in maintaining the ecology of
nature and save energy resourcas. The treatment process for sewage/effluent and
the location of the final waste water disposal shall be based on the following
conaiderations:

Punjab Technical Universicy DESIGN BASIS REFORT June 2014
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8141

Ponjab Techoleal University DESIGN BASIS REFORT June 2014

Use of Trealed Sewage.

Asasthelics of the area and nearby inhabilation.
Wind direction

Availability of suitable land.

Initial Cost of the system

+  Recurring Cosl of the system.

Sallant Featuree of STP

{A) Characterstics of Influent

= B.O.D (5days at 20°C) (mgfil) -- 250 -300
+ Suspended solids {mg/lit} - - 400 - 600
+« PH - - 6.5-85

{B) Characteristic of Effluent (afler treaiment)

« B.C.D ({5 days 20°C) {mg/lit) less than 20mg/lit.
+«  Suspended solids mg/it less than A0mg/li

The technology suggested to be used for Sewage treatment will be M.S
fabricated FAB type. The equalizalion iank, irealed water tank will be
underground constructed in R.C.C and the other parts of the equipments will
be fabricated in M.S.

412 PROCESS DESCRIPTION: FAB Process

Sewage generaled from the building will reach the last manhole of runk sewer

{lne from where it shall be passed through a bar screen of suitable size before
entering the equalization cum collection tank. There shall be suitable
amangement for cleaning and lifting the coarse materizl from the platform near
the screen chamber,

From equalization lank the sewage shall be lifted through submersible automatic

control pumps into FAB aesration tanks. The equalization tank shall also have
provision of the seration sysiem to keep the sewage in the homogenecus
condition.

in the FAB aeration tank of required capacity wastewater will be mixed with
microorganisms in presence of dissolved oxygen. Microorganisms will assimilate
organic impurities. The FAB aeration tank will be supplied through two pasitive
displacements (roots type) air blowers (1 working + 1 standby) localed outside
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vide mixing and oxygen for the needs of

the tank. Submerged air diffusers will pro !
d to maintain dissolved oXy3anp |evel in

microorganisms. The blowers will be size
the aeration tank of approximately 2 mgit.

Erom the FAB aeration tank mixed liquor will rﬂow .b? graviy into adjoining
Tube/Plate Settler of required capacity. The solids wil selttle in the ype/plate
gattler tank. A sludge return pump will be pruvidad for pumping the settied siudge

from the tube/plate seftler tank back to the aeration tank. TubefPlate settler tank
will also be provided with skimmer system to pump floating scum back to the
aaration tank to keep the plate settier surface clean.

An overflow weir with scum baffle will be provided in plate seltler 10 take treated

wastewater out of the plateftube settfer.

stewater will flow by gravity into chorine
d to the water for disinfection From this

tank the water will be lifted with a submersible pump and passed through a

pressure sand filter and an activated carbon filter and stored in the flushing water
tank. The water will also be softened and stored in the soft water tank, Water
from these tanks will be further used for
case of extra effluent the arrangement

municipal sewer.

From the plateftube settler, treated wa
contact tank where chorine will be adde

Flushing and Horticulture py;rmose. In
shall be made to disPose off into

Excess siudge from the tube/plate settler tank will be taken Perindically into
sludge holding tank. In this tank sludge will be aerated for self-stabijization. Air
will be shut off periodically and superannuate water will be transferred to the
aeration tank creating stabiized sludge. This stabilized sludge shal| pe dried in
filter presses and carted off for disposal or for further use for horticulture
purposes. The stabilized sludge shall be lifted from tank into the tanker for

outside transportation

DESIGN PARAMETERS

Tha foliowing parameters shall be considered for design of sewergge sysiem:

(iy Flow of sewage 0.8 of water Suppiyy

(iy Peak Flow 3 x average flow

@iy Min. velocity of fiow in pipes Aowing 0.75 mfsec
hatf full
Fuagjab Technleal University DESIGN BASIS REPORT June 2014
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{iv) Max Vaiocity of flow 2.0 misec.
{v) Min. depth for sewers 0.9m
(vl} Infiltration Factor Add 8.33% of average
discharge
(For surface run off, subsoil water
condilicns elc.)
{viy  Formula for calculation for design of sewer lines shall be by Manning's
formula:
{viti}
1
ve S.urRan
n
Where, ;
W = Velocity in mfsec.
R = Hydraulic radius in m
L = Slope or hydraulic gradient in m/m
n = Manning's co-eflicient
{vil} Manning's co-efficient  n= 0.015
83 Appurtanances & Materials’ Speclfications
8.3.1 Plpes
{a) S.W.Plpea

(b)

{c)

For dia 150mm ta 250mm Grade ‘A’ as per I3 631 depending on site
conditions with laying and jointing and bedding as per 15: 4127-1983

R.C.C. Pipes Class NP2

Far dia 250mm and above as per 1S: 458, for normal slopes and general
site conditions.

R.C.C. Plpes Class NP3

For road crossings, far heavy loading conditions as per 15:458.

All R.C.C. pipes shall be laid as per (S: BT3 - 1985 and as per "Manual on
Sewerage and Sewage Trealment” by Ministry of Urban Development, Nerw

Delhi.

{d) C.l. Pipes Class LA

Punjab Techulcal University DESIGN BASIS REPORT Juoe 2i14
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For steep slopes and exposed pipe as per 15: 1336,

6.3.2 Manholes

o 8.2

Punjab Technical University DESIGN BASIS REFORT June 2014

(a) The manholes shall be constructed of brick masaonry as per standard
spacifications of National Building Code.

() Minimum Depihs of Manhole - 0.9m

{¢) Spacing

(i) Manholes shall be provided al all junctions, change of directions,
and change in diameters, as per connection requirement

(il A distance of 30 metres on the main trunk sewer lines, depanding
on dia. of pipe and local condilions.

{d) Manhole Covers

(i Medium/eavy duty for manholes.

RAIN WATER DISPOSAL
Roof Drainage:

Vertical rain water pipes provided as per requirement and will cellect the
rainwater pipe through khurrahs and this will discharge inlo masonry storm
water drains with SFRC Covers or Piping eum manhole storm water drainage
system.

Drainage system shall be designed on the parameters setup by the metrology
department and various statytory codes. Rooftop rainwater is generally clean
does not require any pretreatment before discharging info Rain water
Harvesling wells. Rain water from roof shall firs! be discharged into the
harvesting wells and excess water from the wells shall overfiow info the
surface drain.

Surface Drainage:
Arnhnala

Sudace drainage consisting of surface drains and underground storm water
disposal pipes will be provided so that there is no accurmulation of rain water.

(X
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Before discharging into rain waler harvesting wells bar screens and sill traps
will be incorporated to remove the silt, heavier parlicles and other
objectionable malerial which can cause choking of lhe percolation well.
Surface rain water separately collected in the external masonry slorm water
draine with SFRC Covers or Piping cum manhole storm waler drainage
system and discharge into the rain water harvesting chamber.

Tha final disposal of the rain water collectad rom the overflow af the rain
water harvesting syslem will be in the proposed retention basin. In case of
over flooding of storm waler in the basin, cne of lhe following systems can be
adopted:

1. Bio swale (as elaborated in 8.2.1)
2. Pumping the waler to the reservoir at water works site
3. Pumping the water 1o ihe-drain along the main road

Slkhwala

The level of site is 1.5m down [rom
the main road level of that area. |
Also, as per soil tesl report, sub-soi!
water was at a depth of 1.2 m below
natural ground level so rain water
harvesting system canncl be
provided.

8.2.1 Bio swale-

Storm walter drainage through Bioswale is proposed.

]
Bioswale are landscape elements designed to remove silt & surface runoff
water. They consist of a swaled drainage course with gently sloped sides and
Flled with vegetalion.

Bioswales have four functions for storm water management collection,
conveyanca, filtration and infiliration. These four traits reduce and delay peak
run ofl volumes as well as treai storm water quality.

Rain water from buildings, roads & open areas will be channelized by a
drainage system sloping lowards the bioswales aleng the main road inside the

Punjab Technical Unlversity DESIGN BASIS REPORT June 2014
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site. The averflow from the swale will be spilled onto the main road. (Refer plan

& section below).

The size of swale has been derived considering maximum rainfall of 30mm/hr.

= :ﬁ-ﬂ icswale [o
v collecl min waler
b ] from drains
P ¥y s
/ I Waler overllows to
main road from
Bioswale
Detail ‘A’ ==
Bl
e L T L *I-i
! i — [ e
1. SO i g |
Ehr | "'ﬂ i IR sl
IR (I L I =l E i 1 -
=X -] it
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8.8 DesigniTechnical Paramaters

6.3 Design/Technical Paramsters

8.3.1 Min. velocity of flowinpipes = 0.6 misecor as per siie
Mayx Velocity of fiow = 2.0 m/sec
Min. Fres board

a. For drains upto 300 mm width = 7Hhmm

b. For dralne upto 200 mm width = 150 mm
Foo
aa_.;m run off for designing of drainage = As per Metrological Data

8 322 The design of drains is based on Maning's formula, for flow due to gravity
1

Ve Rus S u:

Where V = Velocity in m/sec.
R = Hydraulic mean radius in m
S = Hydraulic gradiant in mimetre n =
Manning's co-efficient

8.3.4 Manning's Co-efficient
(a) « For R.C.C. plpes n = 0.016
(b) For brick masonry channel with neat coat of cament plaster n = 0.013

Punjab Technical University DESIGN BASIS REPORT
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» IMPORTANT INDIAN STANDARDS PLUMBING & SANITARY WORK TITLE

IS 651-1965

IS 782-1978
IS 1172-1971

IS 1239-1 968 (Part)

IS 1238-1 968 (Part-Il)

IS 1537-1 976

IS 1538-1 976

IS 1538 (Part 1 to 23)

- I51626-1960

. 18 1726-1560

IS 1729-1979

IS 1742-1960
IS 2064-1962

1S 2066-1963
IS 3114-1965
IS 3589-1981

Punjab Technical University DESIGN BASIS REPORT June 2014

Specification for salt Glazed stoneware pipes and fittings
{First revision).

Specificalion for caulking tead.

Cade of basic requirements for water supply, drainage and
sanitation {revised).

Specifications for mild stes) tube, tubular and other steel
pipe fitlings.

Specifications for mild steel lube, tubular and other steel
pipe fittings.

Specification for vertically cast iron pressure pipes for
water, gas and sewage.

Spedification for cenfrifugally Cast (Spun) tron pressure
pipes for waler, gas and sewage.

Specification for Cast Iron fittings for pressure pipes for
waler, gas and sewage.

AC building pipes, gutiers and fitings (Spigol and socket
type}.

Code for cast iron manhole frame and cover.

Specification for Sand cast iron Spigot and Ventilating
pipes, fittings and accessories.

Code of practice for building drainage

Code ol practice for selection, installation and
maintenance of sanitary appliances.

Code of practice for water supply ta buildings.
Code of practice for laying of C.I. Pipes.

Spedification for electrically welded stee pipas for water,
gas and sewage




—=

—_

A
ey

axr
;

ARCHIGROUP ARCHITECTS Y5 KUKRERA Py, LAd,

IS 39689-1870 Centrifugally cast spun iron and socket soil and ventilating
pipe, fitings and ACCessores.

IS 4111-1967 Code of practice for Anciliary struclure in sewefage
system.

15 4127-1 BE7 Code of Practice for laying glazed stone ware pipe.

IS 4515 Specificalion for unplasticised PVC pipe fitings.

IS 4985-1 861 Specification for unplasticised PVG pipes for portable
water supplies.

1S 17031 984 Ball Valves

1§ 2548-1 970 Toilel Seat Cover

'National building code far water supply, drainage and sanitation Part IX Plumbing
services section 1 & 2.

The installation shall also be in conformity with the bye-laws and a requirement of
the local authority is so far as these become applicable to the installation. Where-
aver this specification calls for a higher standard of materials and/or workmanship
then those required by any of the above regulations and standards, hence these
specifications shall take precedence over the said regulations and standards.
Wherever drawings and specifications require something that may violate the

. regulations, the regulation shall govern.

Punjah Tecbnical University DESIGN BASIS REPORT June 2014
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DESIGN BASIS REPORT FOR PHASE-l FIRE FIGHTING SERVICES
FOR PIT, ARNIWALA & SIKHWALA

1.0 INTRODUCTION

Most accidental fires have a small, insignificant beginning, but a terrible
snding. They advance rapidly from the incipient stage to a devaslating stage
- and soon go out of control. And fire is" no sojourner and travels rapidly fo
engulf large areas with least delay. The end resull is always herrible and
n&eads no furlher description.

The presenl objective is to put forlh a Fire Protection and Safaty Scheme for
the campus in confermity with exisling standards and practices.

2.0 Detalls of the building

2 21 The fire fighling will be designed as per the recommendations of ihe Nalional
Building Code of India-Part 1V, 2005. The Occupancy wise classificalion will
= be as under:

o | Bullding-Colleges & Workshop
& i i Group-B: Educational Buildings {Less than 15 m in heighl, 15 m and
o above but not exceeding 30 m in height}

a 9.2 Considering that the purpose of the buildings, as well as lhe height of lhe
_ﬁ gtructure it will be necessary to provide a proper and adequate fire fighling
' aystem based on the requirements of the National Building Code 2005.

Minimum Requirement for Fire Fighting System as per NBC ~ 2005
& (Table No.-22)

Bullding-College
- Group-B: Educational Buildings {Less than 15 m in height}

S. No. Description As Per (NBC) N
1 | Fire Extinguisher ~ Required Provided A
2 |Hose Reel Required Provided J
& 3 |Dry Riser ';an_Required_" Not Provided
Punjab Techmical University DESICN BASIS RETPORT June 2014
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VoS, KLIKRELA Py, Lad

[ 4

Mol Required

et Riser
5 |Down Ccmer

Not Required

Mot Provided

Provided

6 [frard Hydrant

Not Required

INot Provided R

7™ |Automatic Sprinkler System

Not Required

Nol Provided

System

5 IManually Operated  ElectricNot Required  Nol Provided |
Fire Alarm System i
9 |Automalic Detection Alarm Not Required  Not Provided _1

10 | Underground
Siorage Tank

Static Water Not Required

~ |Not Provided

11 [Terrace Tank

IRequired-5 KL

Provided-5KL

12 [ Pump Near UG Tank

Not Required

Not Provided

13 |Pump at Terrace

equired-450
LPM

Provided 450 LPM

94 Verical down comer of 100mm dia M.S. pipes will be taken to provide
pressurized water to the single outlet hydrant landing yvalve on each floor as per

connected commonly to an overhead lank and pump.
be provided at

requirement and then

Along with down comer system, portable fire extinguishers are 10

all accessible positions.

94 Also it has been proposed lo provide [ollowing portable type lire

exlinguishers.

« 9 [it. Water expelling type.

« 45I. CO2Z Type,
6 kg ABC type.

<5 -

« Dry chemical powder type of 10ka/5kg capacity.

Punjub Technical University

DESIGN BASIS REPORT

June 2014
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IMPORTANT INDIAN STANDARDS FOR FIRE FIGHTING WORK TITLE

15 1239-1 968 {Parl-I} Specifications for mild steel tube, tubular and other slael
pipe fittings.

15 1239-1 568 (Parl-l) Specilications for mild steel tube, lubular and other sleeal
pipe fitlings.

IS 15838-1 976 Specificalion for centrifugally Cast (Spun) Iron pressure
pipes with flanges for water, gas and sewage.

IS 4538 [(Parl 1 to 23) Specification for Casl lron fitlings for pressure pipas tor
waler, gas and sewage.

I& 1726-1960 Code for cast iron manhole rame and cover,

IS 3589-1981 Specification lor electrically welded steel pipes far
waler, gas and sewage.

S 4735-1986 Galvanizing G.1. Pipes

IS B35-1988 Non percolaling flexible fire fighting delivery hose {third
revision}

1S 864-1950 PVC insulated cables for working voltages upto and

including 1.100 volts (Lhird revision}

- 18 778-1984 Copper alloy gate, globe and check valves for water
' works purposes (fourth revision) {Amendment 2

5 1B 780-1904 Siuice valves [or water works purposes (50 lo 300 mm)
'_ i size {sixth revision) {amendment 3)
IS 884-1985 Specification for first-aid hose-reel for fire fighting (for
- fixed inslallations) {first revision) (with amendmenl No.)
- IS B0R-1952 Code of practice lor inslallation and maintenance of
induction molors (second revision)
15 go1-1928 Specification for couplings, double male and daouble
- female, instanianeous patlem for fire fighting {ihird
revisiiny
IS 902-1992 Suction hose coupling for fire fighting of purposes {third
B revisian}
& IS 903-1984 Specification of fire hose delivery couplings branch pipe,
. nozzles and nozzle spanner  (lthird  revision)
{Amendment &}

& Punjab Technical University DESIGN BASIS REFORT June 2014
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IS 937-16681

g

. 15 1520-1 B&0

IS 15381 876

IS 16541888 Part\

"Mﬁﬁﬁl—‘lm Part 1l

IS 1648-1 961

IS 3624-1 987
IS 4736-1 968

5 S §290-1983

IS 5312- 1984 Part
IS 5312- 1986 Part i

IS 7285

IS 2189-1962
1S 2195-1962
! 1S 732-1973

Punjab Technical University

v.$. KUKREJA Pvi. Lud.

Specification for washers for waler Fttings for fira
fighting purpoaes (revised) {with amendment No, 1)

Horizontal cenirifugal pumps for clear cold, (resh water
{gecond revision)

Horzontally cast Iron pressum plpes for water, gas &
sewage (first revision) (with Amendments No. 1to 4}

PVC insutated (heavy duty) electric cables {working
voltage upto and Including 1100 volts (third revision)

PVC Insulated (heavy duty} efectric cables {working
voltage from 3.3 KV upto and including 11 KV {second
reviaion)

Code of practice for fire safety of buildings {General)
Fire fighting equipment and te mainenance (with
amendment No.1}

Pressyre and vacuum gauges (Second revision}

Hot-dip zinc coatings on steel tubes (with Amendment
No.1)

Specification for landing vatves (second revision) (with
Amandmente No.6)

Swing check type reflux {non retum) vahves Part |-single
dnnrpatlem(withamendments nos. 1&2)

Smmacktypareﬂmlnmmtum}wwashnll-uum
door pattem {with amendments nos. 1&2)

Sﬂﬂhﬂsqmﬂm%fumagedgasmhighmssum.
CﬂdﬂﬂfptmﬁDTWFimalﬂﬁnsﬁtﬂn
Spedﬁcaﬁm!nrheataenamueﬁredetednrs

Code of prectice for skectrica] wiring installation

UL 168 Undenwriiers Laboratory epacification for
smoke detsctor.

DESIGN BASIS REPORT June 2014
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Introduction

Punjab Technical Universily is a growih orienled Universily eslablished by the
Governmenl of Punjab as an affilialing and leaching Wniversity lo facifitale and
promote studies, research and extension work wilh a focus on professional
education in emerging areas of higher education in the Nelds ol Engineering.
Technology, Management, Medicine, Pharmacy, Nursing, Educalion and Law elc. In
a brief span of exislence, lhe University has made a signilicant progress and has
muitiplied its activities, manifold. In its endeavor to imparl educalion from high school
level upto engineering degree level it has been decided 1o consiruct campuses in
different parts of Punjab under PTU. The campuses at Arnwala & Sikhwala are

among such campuses.

The campus at Amiwala & Sikhwala are to become cohesive and an inlegraled unit,
consiruction of the required infra-struclural facilities like academic functions, sludents
and staff accommeodation, playing fields etc. on plots measuring about 12.27 acres al
Amiwala and 13.3 acres al Sikhwala.

Phase | for PIT Arniwala & Sikhwala

Phase } of the project consists of a college building of G+1 floors with an
approximale area of 3,700 sq. mts.. These proposed college buildings will house
classtooms, labs, tutorial, and seminar hall & faculty rooms.

Since the area constructed in current phase is only 8% of the lotal F.AR available,

" hence designing of services on modular basis is nol a feasible & viable solulion

which s evident from the reporis attached.

Finlshing works:

The salient features of various provisions are as under:

Flooring:-
Main entrance Kota sione Nooring with marble pattern
= | Girculation Kota stone |
| Rooms Kota Stone
Toillets | Mitrified Tiles
Staircases Kola slones

Doors and windows: - Door frames shall be in Pressed Steel sections with flush
door shutters. Windows shall be of Aluminum frames and shutters as per
architeclural drawings. Structural glazing has been provided al places in the
elevation. Fitlings shali be of aluminum as per architeclura drawings/specifications.

Punjab Technical Unlversity DESIGM BASIS REFDRT June 2014
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Staircase Ralling: Mild Steel railing finished with approvey . ynthetic enamel has
been proposed.

Tollats: Matt finish ceramie tiles dado up 1o door level heighy \icaois china WG
wash basin and urinals as/ requirement, ' '

Roofing: - Temrace shall have brick coba treatment with Poly, o y,ang insulation

Fatse celling: - Propased in the Seminar Hall and partially iy, classrooms for
aooustical treatment.

Intemal Finlshing: Cement plaster, oil bound distempey . g
: . , Plastic emulsic and
acrylic emulsion paint with POP, doors shall be enamel pai“’tad C:rri d:rs v.:ll I?a =

ft. high ceramic tile cladding.

External Finlshing:

Amiwala- Exposed concrete finish in architectural featurﬁs Weather proof paint
grooves in plaster. Red sandstone cill In windows. ) '

Sikhwala- Texture paint in architectural features, Weathy, : :
! roof painl, grooves in
plaster. Red sandstone cill in windows. P RIS '

This report is submitted for accord of Administrative appro,, .
d basls
Elecirical, plumbing, Firefighting & HVAC services in the huié?;gme esignibasifor

1 L
Punjab Technical University DESIGN BASIS REPORT June 2014
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DESIGN BASIS REPORT FOR PHASE-| HVAC WORKS FOR

PIT. ARNIWALA & SIKHWALA

GENERAL

It is proposed to provide comfort cooling conditions wilh the help of economical and
efficient air conditioning system for only seminar hall & faculty offices.

1. Design Philosophy
The air-condilioning system has been designed keeping in view the following:
(i) Contnuity and reliability.
{ii) Flexibiiity of operafign.
(i)  Safety of personnel and equipments.
{iv) Ease of maintenance.
2. Applicable Codes and Guides

(i) Nalional Building Code of India 2005

(ii) Indian Society of Healing, Refrigeration and Air Condilioning Engineers,
Inc. (ISHRAE).

3. DESIGN CRITERIA

3.1 Outslde Design Condition

Design outside air conditions are exracled from the NBC Par-8 design
weather database for Hq’ssag.

Outdoor Design Conditions -

Summer

Dry Bulb Temp. 433 deg. C (110degF)
Wet Bulb Temp. : 258deg. C (78.4deg F)
Monscon '

Dry Bulb Temp. 30.9deg. C(102degF)
Wet Bulb Temp. 30.0deg. C (86 deg F)
Winter

Dry Bulb Temp. 6.1deqg. C  (43.0degF)
Wet Bufb Temp. 9.2deg.C (414degF)

Pun|ub Technical University DESIGN BASIS REPORT June 2014
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V.5, KUKREJA Pwi. Lid.

Mnslde Design Conditions :
"Summer & Monsooh
Seminar Hall [26+1degC (79 ¥2degF)
Dry Bulb Temp.
] Faculty Ofiices 54+1deg C (79 +2deg F)
Relative Hu-n"ni-:ii‘q'r1 Seminar Hall 55% (Design Value — hﬂ
{RH] ‘ Faculty Offices Control)

22 Outdoor Alr Requirements

Outdoor Alr Requirements As per NBC 2005

Saminar hall 17 cfm/persan

Offices 21 cfmfperson

33 Lighting & Equipment

Area Description Lighting
(Watt/Sqft)
10

Equipment Load

Seminar hall

5.0 (watl { Sqfty

Offica 15

1.0 (Watl / Sgf)

34 Factor Consldered {Bullding Envelopa)

 Glass
SHGE = (.56 & U Value = 113 BTU/Hr - S -F

N Wals
4F Value = 0.36 BTU / Hr.-Bft - °F.
i) Walls{Semmner Hally 1
W Valua = 0.21 BTU / Hr.-Sft - °F.

) Roof {Insulated)
4 Valua = 0.12 BTU [ Hr. - Sk - F.

4. LOAD ESTIMATION

The Air Conditioning loads are as follows:

Punjub Technical University DESIGN EASIS REPORT

June 2014
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V.5 KUKRETA Pwvi. Lud.

Based on the above design calculalions, air Cooled non-ductable Dx Split
units are proposed for air conditioning the building. The system is proposed
due to following reasons.

+ Only specified areas needs to be air conditioned.

Some of the advanlages of using Dx split system Machine for this project are:

Punjab Technleal University

The Dx split system comes with completety Air-cooled Sysiem with twa basic
parts- Qutdoor & indoor

DX, system comes with single point responsibility.
DX systern comes with inbuilt starter panel & also has a less noise level.

Neo Trained Manpower is required for operalion.

AIR CONDITIONING SCHEME

Hi-wall fype DX split system shall be provided for seminar hall & facuity offices
& there mdividual outdoor units shall be tocated in the specified area. The drain
for each office units shall be tarminated lo the nearest drain point & for lhe
seminar hall the drain shall be combined & will be terminated to the nearest

drain point.
MECHANICAL VENTILATION

Toilet exhaust will also be planned for 80 cfim per WC/Urinal or 15 Air Changes
per Hour whichever is more. A dedicaled propeller fans are on each lavel.

DESIGN BASIS REPORT Jupe 2014
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minutes of the 44" Meeling of the Standing Building Construction Committee held on
20.10.2014 under the Chairmanship of Dr. R. 8. Khandpur, Director General, PGSC (Retd)

at PTU's Mohali campus.
Following were present in the meeting:

[. 5h. 8. L. Kaushal, Chiel Archilecl, Punjah (Reid},
2. Sh. A. N. Chowdhry, Chief Engineer, PWD (Retd),
3. Sh. H. P. Singh, Executive Engineer, PTL.

From Archigroup Archirects, Noida:
Sh. Rajiv Apgarwal, Architect
Sh. feewan Kapur, Architect

Ms. Prerna Sharma, Architect
Sh. Nitm Gupla, Censultent, ¥Video Projection and Scund Reinforcement system

Sh. Ajay Wals, Consultant, Acoustic and Streer Lighling.

e B

Ilem No. 44.1 : To confirm (he Minutes of 43™ meeting of Standing Building
Construclion Commitiee held on 01.08.2014.

As no comments had been received, the minutes of 43" meeting of Standing Building
Construction Commitiee held on ¢1.08.2014 were confirmed.

Iiem No. 44.2 : Action taken on various items discussed during previous meetings of
Standing Building Construction Committee.

1t was informed by the Executive Engineer/PTU that following aclions have been taken
on various items discussed during previous meeting of Standing Building Construction
Commitiee:

F The manufacturérs/specifications for acoustic freatment for proposed auditorium at
main campus, Kapurlhala are to be presented in the presenl meeling for
discussions and approval.

» The flooring patierns for circulalion asea and VIP Banquet hall of auditorium
propased 1o be construcied at main campus, Kapurthala are (o be presenled by the
Architect in the present mesting [or discussions and approval.

»
#

» The comments offered by the commitiee for Stage lighting system, Sound
reinforcement system and audio video system have been incorporated i the
design/scheme and the detailed estimate is being presented in this meeting.

4.
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Iewm No. 44.3: To discuss and approve the manulacturers/specifications for acoustic

ireatment and sudic video system for the proposed auditorium a1 main
campus, Kapurcthala.

The Architect presented the various options available in respect of the materials,
specifications, their finishes, costs etc. for acoustic treatment and audio video system.
Afler dewailed discussions and deliberarion, the committee was of the opinion that before
taking any decision in this regard, Universily musi finalize its requirements for acoustic
treatment finishes and audio video system. Accordingly, the committee decided to
appoint following sub-committee to finalize the University's requirements in respect of
acoustic treatmenl finishes and Audio Video System:-

Dr. Buta Singh, Dean/Academics, PTU

Sh. P.S. Saini, Superintending Engineer, PGI, Chandigarh
Executive Engineer, PTU

Executive Engineer, PWD, Construction Division 2, Kapurthala
Sh. Rajiv Aggarawal, Archilect.

l.!'l.h.'l..dM:-‘

Item No. 44.4; To discuss and approve rough cost estimate for proposed audilorium

at main campus, Kapurthala.

After detailed discussions and deliberations, the committee approved the rough cost
estimate based upon plinth area rates of CPWD for Civil, Electrical, Public Health, Fire
fighling and air-conditioning works amounting to Rs. 1720.59 lacs. As regards, the
estimates for other specialized items such as Acoustic treatment, Stage lighting, Sound
reinforcement system, Audio video presentation etc. the same shall be finalized after
receipt of requirements from University (Agenda item No. 44,3 above}.

However, for the time being, payment to the Architect may be released by considering
70% of this cost (Rs. 1720.59 lacs) as detailed estimates being prepared on the basis of

Punjab PWD CSR are always lower than the eslimates prepared on the basis of plinth arca
rates of CPWD.

Item No. d44.5; To discuss and approve ihe flooring patterns for circulation area and

]

V¥IP Banquet area of auditorium proposed to be constructed al main
campus, Kapurthala.

The Architect presented various flooring patterns by using kota stone, marble, granite and
their combinations alongwith their cost implications. The committee is of the view that
some hard stone should be used for these areas. However, there is a huge dillerence in the
cost of kota/marble stone and granite stone. After detailed discussions and deliberation,
the committee is of the opinion that before taking any decisions in this regard, it will be
appropriate that University finalizes its requirements for the type of the stone to be used
for these areas. Accordingly, the committee decided 1o appoint following sub-committee
to finalize the University’s requirements for the type of the stone to be used for these
areas:-

Dr. A. P. Singh, Dean/P&D, PTU

Dr. Rajneesh Sachdev, Registrar, PTU

Executive Engineer, PTU

Execulive Engineer, PWD, Construction Division 2, Kapurthala

Sh. Rajiv Aggarawal, Archilect,

LoD Ll b e




Item No. 44.6 : To discuss and spprove the revised estimate for construction of

boundary wall of Punjab Institute of Technology, Mansu.

The Archiiecl informed commitiee (hat there Lins been increase in the cosi of work of
- boundary wall of PIT, Mansa on account of the followings:

- 1

The estimaie approved in 30 meeting (Agenda item No. 30.7) of the Standing
Building Construction Committee for this work for an amount of Rs, 300.0 lacs was
based upon a tentative design prepared by the Architect and there has been a
substantial change in the design as per actual site conditions/geo-technical
investigations. There has been substantial increase in size of the foundations from that
considered at the time of preparation of original estimate.

The length of boundary well has increased from 4224 metre Lo 4870 metre on account
of a mistake by the Architect at the time of preparation of original estimale as length
of boundary wall for one sile was not included in the estimate. Moreover, there has
been increase in length of boundary wall s per site conditions. Additional boundary
wall is being construcled all-around one zcre of land, which hes not been acquired by
Punjeb Govt. and this land is falling in between PTU’s land.

After reviewing the earlier decisions taken by the commitice in (this regard and
- considering the reasons for increase in the cost, committee epproved the revised estimated
cost for the boundary wall works of PIT Mensa for an amount of Rs. 409.27 lacs. plus

price varialions payable to the contractor as decided earlier. Il was alsc agreed by the

= * comrmifice thet works may be gol execuled from the existing contractor al already
accepled rales to avoid trespasses, encroachments and misuse of the area as withoul
S ... completing Lhe boundary wall works, the whole area will remain open.

= [tem No. 44.7 : To discuss and approve the design: basis reports submitied by the

Architect (or Structure, Electrical and Public Hes!th works in reapect
of Punjab Institute of Technology, Arniwala, Fazilka,

Afler detailed discussions and delibcrnl.ioris, committee decided as under:

% L

Structure:

The report presented by the Archilect has been approved.

Electrical Works:

i, As the maximum demand load is only 40 KW for the proposed construction, LT
conneclion will be taken.. £ b

it. Provision of DG set of 25K'VA capacity,

).
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L. Public Health Works: . P
l‘\-._,-o-ﬁ‘/)

a) Wearer supply system.

1. Provision of Underground reservoir (UGR)
ii. Treatment of raw waler near UGH.
iii. Pumping of waler afier teatmen! direcdy Lo overhead PVC tanks 10 be

inslalled at lerrace of Lthe building.

h) Sewerage system.
i- Provision of 15 KLD overhead STP with FAB technology.

In addilion to the above, commitiee reviewed its earlier decisions taken far PIT Amiwala
and decided as under:

i. Plinth level of the buildings should be kept minimum 300mm above the
main highway running in front of the institute.

il The buildings proposed to be constructed now should be constructed in
front area al the campus.

iii.  No filling of earth is to be done for open areas around the buildings.

Following 1able ilem was discussed with the permission of Chaur:

Item No. 44.8 To discuss and approve the Electric load of Hostels and sudiforium proposed
{0 be constructed at main campus, Kapurthala.

In 42™ meeting of the committes, it was decided that calculation of electric loads for
proposed hostels and auditorium may be re-examined. Accordingly, the same has
reviewed and presented by the Architect in the meeting. After detailed discussions and

deliberations, commities approved the following:-

i Total demand load of 1123 KVA.

ii. Provision of 3 transformers of capacity 400 KVA each.
As the total demand load of the University has increased 10 more than 4 MVA, the commities
directed thet planning for 66 KVA sub-station is done on priority. Logation proposed by the

“architect for housing 66 KVA sub-station in about 1000 Sqm. area near the existing metering
house was also approved by the commitree.

The meeting ended with 2 vole of thanks to the chair.

e
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Bub 1 Agendas for the 45" mecting of the Sianding Building Construction Committee,

To confirm (he Minutes of 44" meeling of Sianding Building
Construction Committee held on 20.10.2014.

Aclion laken on various items discussed during previous meeting of
Standing Building Construction Commiitee.

To discuss and approve the requirements, manufacturers/specifications
for acoustic treatment and audio video system for Lhe proposed
audilotium al main campus, Kapurthala.

To discuss and approve the flooring patterns for circulation area and

VIP banquet area of the proposed auditorium at main campus,
Kapurthala.

Te discuss and finalize the Energy audit report of PTU's main
administrative building, main campus, Kapurthla submitted by Punjab

State Council for Science and Technology.

To discuss and approve the master plan of main campus, Kapurihala
after including International Resource Center-Universal Humen Values
& Ethics (IRC-UHVE) established al existing Lal Kothi,

To discuss and approve the layout and estimate for construction of
internal road connecting existing road near main gate to International
Resource Center-Universal Human Values & Ethics (IRC-UHVE).

Any other point with the permission of the Chair.

W)
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r;' PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

& Agenda Note for the 45" meeting of the Standing Building Consiruction Commitiee.

: ltem No. 45,1 : To coufirm the Minutes of 44" meeling of Standing Building
Construction Committee held on 20.10.2014.

L: The minutes of 44" meeting of Standing Building Construction Commitiee held on

20.10.2014 were circulaled on 27.10.2014. The minules circulated are w be
conftrmed.

tetn No. 45.2 ; Action taken on various items discussed during previous meeting
i3 of Standing Building Construction Commit{ee.

Actions taken on various ilems discussed during previous meeting of Sianding
ullding Construction Commities are as under:

The subcommitiee constituted for finalization of Unaversity's requirements
for acoustic treatment finishes and audio video sysiem for the proposed
auditoriun at main campus, Kapurthala has submitted their reporl and the
same is 10 be discussed in the present meeting for approval.

The sub-committee constituted for finalization of Untversity's requiremenis
for type of stone 10 be used for flooring of circulation area and VIP Banquei
area of the proposed auditorium at main campus, Kapurthala has submitied
their report and the same is to be discussed in the present meeting for
approval.

Based upon the concept plans approved by the building committee in respect
i of the proposed auditorium and hostels at main campus, Kapurthala,
* . municipal drawings have been submitted to Chief Town Planner, Punjab for

- The detailed designing of 66 KVA sub-station for main campus, Kapurthala
has been tzken up by the Architect

To discuss and approve (he requirements, manufucturers/
specificatlons for acoustic treatment and audio video sysiem for (he
proposed suditorium at main campus, Kapurthala.

- meeting of the committee, a sub-committee was constituted to finalize
Ity"s requirements for acoustic treatment finishes and audio video system for
| proposed auditorium at main campus, Kapusthala. The committee has submitted

heir report (placed at Annexure-A). Based upon this report, the Architect will be
the presentation.

Thﬁmer is placed before the Committee for discussions and approval pleése.

4D



1tem Na. 45.4: To discuss and approve the (looring patterns for circulation area

and ViP banquel area ol the proposed audilorium alt main campus,
Kapurtihala,

In 44" meeving of the comminee, a sub-commilee was conslituled to [inalize
University’s requirements [or type of stone 1o be used for (looring ef circulation area
and VIP Banquet area of the proposed audilorium al main campus, Kapurthala. The
commiltee has submitied their reporl {placed at Annexure-B). Based upon this reporr,
Lhe Archilect will be making the presenlation.

The marler 15 placed before the Commitee for discussions and approval please.

Item No. 45.5: To discuss and fnalize the Energy audit report of PTU's main

adminisiralive building, main campus, Kapurthla submitted by
Punjab State Council [or Science and Technology.

In 39" meeting of the committes, it was decided that Energy audit of PTU"s main
admimstrative building, main campus, Kapurthala will be got done from Punjab State
Couneil for Science and Technology. Accotdingly, lhe energy audit has been done by
Punjab State Council for Science and Technelogy and submitied drafl audil reporl
(placed at Annexure-C). The observalions/recommendalions made by Pumjab State
Council for Science and Technology in their audit report will be presented by the
Architect.

The matter is placed before the Commitiee for discussions and approval of the report
please.

Item No. 45.6 : To discuss and spprove the master plan of main campus,

Kapurthala after including International Resonrce Center-
Universal Human Values & Ethics (IRC-UHVE) centre established
at existing Lal Koihi.

Punjab Technical University has eslablished International Resource Center-Universal
Human Values & Ethics (IRC-UUHVE) centre after renovation of existing building of
Lal Kothi at main campus, Kapurthala The Architect will be making a presentation
on the master plan of main campus, Kapurthala after including this centre in the plan.

The matier is placed before the Commitiee for discussions and approval of the revised
masier plan please.

Item No. 45.7 : To discuss and approve the layout and estimate [or consiruction of

internal road connecting existing road near main gale (o
Internalional Resource Center-Universal Human Values & Ethics
(IRC-UHVE).

Punjab Technical University has established Intemational Resource Center-Universal
Human Values & Ethics (IRC-UHVE) centre afler modifying the existing building of

)



Lal Buthi ar main campus, Kapurthala, Presently, there is no access road o this cemre
from the muin campns. Acchilecl will be making a presentation of the layout and
eslimate for an approach road 10 this centre from the main administrative building.

The matter is placed before the Committee lor discussions and approval of layout and
estimaie of 1he proposed approach road please.

Item No. 43.8 : Any other poinl with the permission ol the Chair.

2






PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

A Minutes of the meeting held on 12.11.2014 in the office of Superintending Engineer, PG,
Chandigarh 10 finalize the University's requirements in respect of acoustic frealmend

s

finishcs and Audio Video System for the proposed auditorium al PTU’s main cumpus,
£ Kupurihale.
& 1.0 In terms of OSD w0 VC/PTU's order dated 04.112014. a commiliee consisting of
2 following members was constituted to finalize University {PTU)’s requirements in respect

of acoustic treatment finishes and Audio Video System Tlor the proposed audilorium at

- PTU's main campus, Kapurthala:
:,;-, |. D, Buta Singh, Dean/Academics, PTU
i 2. Sh. P.S. Saini, Superintending Engineer, PGI, Chandigarh
g 3. Executive Engineer, PTU

4. Executive Engineer, PWD, Construction Division 2, Kapurthala
5. _Sh. Rajiv Aggarawal, Architect.

" Dr. Buta Singh, Dean/Academics, PTU (On lelephone)
Sh. P.S. Saini, Superintending Engineer, PG, Chandigarh

3. Er. H.P.Singh, Executive Engineer, PTU
4, Sh. Mahabir Singh, SDO/PWD on behaif of Executive Engineer, PWD, Construction

+ Division 2, Kapurthata
Archigroup Archilects, Noida.

al finishes including the materials to be used were discussed and the foltowing were
eed considering lhe teast maintenance and the economics:

Wall paneling up to Dado: Wood besed panels with linear perforarions. I was
agreed that panels with grooves ar 32/64mm c/c would be used.
Wall paneling above Dado: Fibral S1ofl Panels
False-ceiling — glass wool based acoustical ceiling liles.
- Chairs: Godrej chairs may be preferred.

W
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Audio Videa syslems:

a i Video: Option 2 would be adopted (copy placed below).

~ ii. Microphones and fittings: the numbers would be changed as follows:

& a. Ciooseneck 4

e b, Wireless hand held 5
c. l.apel microphone 2

~ d. Meadset microphone Mot reguired
e, Wide band antenna 2

) f. Omni directional antena UHF2

2 g. Dynamic vocal microphone 4
h. Dynamic instrument microphong 2

s |, DIBaox

"
Ly -

- Other time shall remain the same

sjector: to be brought in the middle of Ihe auditorium using a projecior §ifi the lumen
ent and cosl estimale shall be revised by the Archilect accordingly.

Option 1 of line array system (o be adopled (copy placed below).

N) -
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PUNJAB TECHNICAL UNIVERSITY, JALANDHAR

Minutes of the meeting held on 21.11.2014 under the Chairmanship of Dr. A. P. Singh,
Dean/RIC, PTU in his to finalize the University’s requirements v #3006, o Slen b
- bt e Fre Fheving e Cuedaben ane g for the proposed auditorium at PTU's main ~

campus, Kapurthala.”

b0 In terms of OSD o VCPTU's order dated 04.11.2014, a commiuee consisting of
lollowing members was constituted 10 Minalize University {PTUY s requirements [or type
of stone 1o be used for Mooring in circulation area and VIP banquel area for the progrosed
auditorium at PTLs main campus, Kapurthala:

Dr. A, P. Singh, Dean/RIC, FTU

Dr. Rajneesh Sachdev, Registrar, PTU,

Executive Engineer, PTU ]

Executive Engincer, PWD, Construclion Division 2, Kapurthala

Sh. Rajiv Aggarawal, Architect.

) €Y
L In ik P =

- 2.0  Following members were present in the meeting held in this regard on 21.11.2014 :

Dr. A. P. Singh, Dean/RIC, PTU

Dr. Rajneesh Sachdev, Registrar, PTU,

Er. H. P. Singh, Executive Engineer, PTU

Sh, Mahabir Singh, SDO/PWD on behalf of Executive Engineer, PWL, Conslruction
a Division 2, Kapurthale

Sh. Rajiv Aggarawal, Architeci. Archigroup Architects, Noida.

Sh. Nitin, Architect

)
e Lk b —

)
o

30  After detailed discussions and deliberations, committee recommends use of complete
i graniie stone for flooring in circulation area and VIP banquet area [lor the proposed

auditorium at PTU’s main campus, Kapurthala.

L | i
s /Kf}/.\ (LU)\\}")/{\ '\I\M ’4;{23'#“'“‘? (Wﬁngh R-jl#FiLW

Dr.A.P.Singh  Dr. Rajneesh Sachdev, Er. H. P. Singh, Mahabir|" | Aggarawal,
& Denn/RIC/PTL Regisirnr, PTLL E.EfFTU SO W DK pl. Architeci
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- Punjab State Council for Science & Technology

A Seentific & fndustnal Research Organizalon spproved by OSIR & Central Gost
under Clause f#) of Sub-Section (1) of Section 33 of Income Tax Act 1861
A Slae Govl Linderlaking)
MGESIPA Complex, Instilulional Area, Seclor 28, Post Box No 727, Chandigarh-160 019 (India)

" Hef No. : PSCST/ m{gﬁt} Dated 3‘5}/""3}%"%

Registrar,
- Punjab Technical University,
Jalandhar-Kapurihala Highway,
& Kapurthala

Subject: Energy Audit of PTU's Administrative Building at Kapurthala.

t | am grateful 1o Punjab Technical University {PTU} for awarding the work
of carrying oul detailed energy audil of its complex at Kapurthala. PSCST has
completed the field audit and has recommended 8 energy saving oplions based
an the energy conservation measures (ECM) identified during audit. A summary

of annual savings identified is as below:

Short term energy saving proposals (5 nos.)

~ » Annual Savings with zero invesiment (2 nos.) :  Rs. 8.60 lacs
: ' s Annual Savings with investment of Rs. 2.0 lacs (3 nos.) : Rs. 264 lacs
term energy saving proposals i

) ~ Annual Savings wilh invesimenl of Rs. 47.55 lacs {3 nes) : Rs.20.52 lacs

oo I am enclosing copy of draft detailed energy audil report for perusal and
gomments. Further, before finalizing the report, findings & comments can be

' useed with implementation team al mutual convenienl date & venue,

~ DA: Draft Reporl /d}"-ﬁxq-n
~ - Additional Direclor

—
L
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A Detailed

é Energy Audit Report
E for

:. Punjab Technical University

¢ Kapurthala

3 Draft report -
S October 2014
R
" Punjab State Council for Science & Technology

MGSIPA Complex, Sector 26, Chandigarh-160 019
= +9] 172 2792325, 2795001, Fax: +91 172-2793143
wWww.pscst.gov.in
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CHAPTER 1.0
EXECUTIVE SUMMARY

~ Punjab Technical University (PTU) was eslablished in the Year 1997
under the Punjab Technical University Act, 1996 (Punjab Act No. 1 of 1997) to
provide faor the establishmenl and incorporalion of a Universily for the
advancement of lechnical educalion and development therecf in the Slate of
2l Punjab and for matlers connected iherewith. In pursuance of this Acl, the
University has 494 affiliated colleges. Al present, after 15 year of its existence,
PTU is providing education o approximately 5 lac students from Punjab and
olher States in the lields of Engineering, Management, Archileclure and

L Pharmacy.

E ,

? Punjab Technical University is propelled by the vision and wisdom & is
A conlinucousty strived 1o discharge its duties for the overall improvement of
¥

guality of education and to make sure that the courses it offers remain
relevani to society and useful to students in the globalized work environmaent.

Pumjab Technical University has evinced interest in availing the
services of tha Punjab State Council for Science and Technology, Chandigarh
. for conducting a detailed energy audit of their Complex, Kapurthala. The
. annual power consumption of the PTU Complex during the year 2013
January to Decamber 2013) was 13.21 lacs kWh and energy bill for this
priod was Ra. 1.01 crores.

¢ o PBCST team carmed out the preliminary energy audil on 26.05.2014 &
* detalled enargy audil of their energy intensive equipments from 30.06.2014 to
f_-'.' 02.07.2014 jointly with CIIFAVANTHA Centre for Competitiveness for SMEs.

:' 1.1 Methodology

" 4.4.1 Pre-audit Visit

A preliminary visit of Punjab Technical University Complex was made
" for finslizing the audit schedule and discussions were held with senior
maenagament. A walk-through audit was alsc conducled so as to lamiliarize
0 with institution aclivities and to get first hand information like building layout,
= " energy consumplion data, electrical distribution system, specificalions of the

) enorgy inlensive equipments & exisling instrumentation. The reguisite

information for all energy intensive equipments installed in their campus was
a8 supplied by Punjab Technical University Complex management on the
T gueslionnaire provided by PSCST. The dala was analyzed & it was observed
=
; e
e
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\hal the tolal connected load of the equipments

distribution as under:

Table-1.1: Total Load of
Area

Oraft Energy Awdt

squipmenls inslalled at PTU
Load (% age)

Load (kW)

inslalied is 3300kW, with its

HVAC (Chillers Anos,Primary Pumps 4 nos., 52%
Gecondary pumps 4 nos. & fresh air fans 18
nos.,AHUs 41 nos.,CDS pumps)
Spliwindow AC 30 nos of ACs) 94.50 4%
Hot waler generator 400 17% i
Lighling 178 7.5%
Pumping, Plumbing And Fire Fighting 160 6.7% =i
pumps (Submersible pump 1 no, Sump
pumps 3 nos., fire pump 1 no., terrace pump
1 no., fountain pumps 2nos., jocky pumps 1
no & STP pumps) .
Fans / Waler coolers e 3.0%
General Load (Dispenser, Oven, Heater, 210 9%
Computer, projecior)
Lifts (4 nos.) 23.12 0.8%
Total | 2380 100%

1.1.2 Detailed Energy Audit

Detailed energy audit of vari

Complex was carried out by using
such as Three Phase pow
jux meter, distance meter,

made:

power Distribution System

11 Iz

working load during day time i

average running joad during

30-50kW.
« The average annual
January 2013 to Decem
substation during day time
Automatic Power Factor
been installed on the two
factor. The capacitor banks W

i1

It

[}
L]

i

1o

various digita

o Two 1000kVA transformers are being opera
n summers is 670-740 kKW. However, the

night time throughout the year is only

Power
ber 2013 was 0.96. Average Power

& night time was obs
Control (APFC) panel of 350 KVAR
1000kVA ransformers 1o maintain t

ous equipm

ted throughout the

Factor

ere working efficiently.

(PF) during the period

erved to be 0.98-0.99.

ents installed in the PTU
| energy audit instruments

er analyzer, ultrasonic flow meter, pressure gauge,
multimeter, power clamp meter,

thermometer. During the detailed study, the following observations were

hygro-

year, as

Factor at

each has
he power

W




Healing, Ventilation & Air-conditioning (HVAC) System

e No control syslem lo regulate lhe flow of chilled water to HVACS in the
isclaled/unoccupied areas.

» The specific power consumption of air cocled screw chiller plant was
1.46 kW/TR. Whereas, waler cooled screw chillers have specific power
consumption of 0.7 to 0.8 KW/TR.

¢ The available head of relurn water from AHUs, at inlet of chiller plant is
2.9 kg/icm® which is sufficient for the operalion in chilling plant & at
times may not require primary waler pumps.

e Low temperalure {(20-24°C) maintained in the centrally air conditioned
areas. No automated sensor based system lo maintain the inside
tempemature.

Lighting
e Operation of the indoarlighls during night time even when there is no
QCCuUpancy.
o LUse of T8 fixtures for indoor lighling

1.1.3 Analysis & Report Preparation

The data collected during these field studies was analyzed for
identifying the scope of energy conservation. The Cost Benefit Analysis with

. regards to recommended Energy Conservation Measures (ECM) was

prepared for calculating the payback period.

The report has been prepared considering the minimum number of
hours of operation of following equipments in consultation with the concemed

i siafl/ officers.

Table-1.2: No. of Operating Hours of Various Equipmenils
Equipment/ Location No of Total no. of hours/
hours/day/ year / equipment
equipment

s Transformers 24 hrsfd 8760
« HVAC
o Chillers 10 hra/d 1250
o Chilled water pump 10 hrs/d 1250
o Condenser water pumps 10 trs/d 1250
+ Indoor lights 10-20 hrs/d 3000-6009
« Sireet light 10hrs/d 3650
s  Submersible pumps 6-12 hrsid | 1600-3600 |

1.1.4 Recommendations

Based on the energy conservation measures identified, the cost benefit
analysis like simple payback penod of all the ECMs has been calculated. It
has been observed lhal there is a annual energy saving potential of

- &
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402,604 kWh amounting to Rs.30.92 lacs besides power factor incentive?
Rs.0.84 Lacs. Thus, inere is iotai annual saving potential of Rs.31.76 Lad
with an investment of Rs.49.55 lacs. The simple pay-back period of \he !
investment is only 1.6 years. The investment cost has been prepared while *
taking into account the prevailing market rates.

The recommendations which have early payback period are termed as
short term measures and recommendations which have long payback period
are termed as long term measures. It is proposed that the energy
conservation measures requiring No investment should be implemented
immediately and the remaining ECMs are proposed to be implemented in two
phases as short term measures and long term measures.

short Term Moasures.

The following ECMs can lead to saving of Rs. 8.60 lacs with zero -
inveslmant. '

» Oplimize pperation of transformers,

« Oplimize ihe coniract demand powsr supply from PSPCL.

Further, the following EChMs are scommended to be implemanted -~
ihe first phase which has a saving potential of Rs. 2 64 lacs per annum with -
an invesimeiit of RS 7 0 lacs having simple nayhack period as 9 months, ®

« |mprove overall power factor of complex to unity. —
« Madify chilled water circuiation system £ aliminate the use of primary._. |

pumps. -
« Optimize power consumption of lighting by automation. '

Long Term Measures. prt
The following ECMs are recommended {0 pe implementad in the'
second phase which has a saving potential of Rs. 20.52 lacs per annum Wil
an investment of Rs. 47 55 iacs having simple payback period as 28 months.—
. Replace existing air cooled screw chiller wilh walaer gooled screw
chiller. i
« Replace 36 W fluorescent tube lights with 18 W LED tube lights.
« Replace 18 W fluorescent tube lights with 9 W LED tube lights.
« Replace 150 W HPSV Street Lights With 60 W LED Street Light.
« Replace 70 W HPSV Street Lights With 30 W LED Street Light
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improvement. The management of PTU Comp
commitment so thal the complex:
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1.1.5 Summary of annual savings identified

Short Term Energy Saving Proposals
Annual Savings with zero Investment (2 Propasals)

Annual Savings with Investment of Rs.2.00 Lacs

{3 Proposals)

Long Term Energy Saving Proposals

Annual Savings wilh Investment of Rs.47.55 Lacs

{3 proposals)
Total annuai savings with investment of

Rs.49.55 Lacs. (8 Proposais)
Average payback period for capital proposals

$heft Ermergry Awdte Report= P L

Rs. 8.60 Lacs
Rs. 2.64 Lacs

Rs. 20.52 Lacs

Rs.31.76 Lacs

1.6 years

Each Energy Conservation Idea should be seen as an opportunity for

« Achieves energy conservation on a lime bound basis.

Make energy conservation a permanent activity.
Achieve lowest auxiliary energy consumption.

lox should have a fim

Implement the recommended proposals and reap the benefit.
Achieve the status of best energy efficient complex in India.
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List of Energy Saving Proposals at
Punjab Technlcal University, Kapurthala

| Annual
r Savings

Invest. \

Required

{Rs. in (Rs. in
Lacs Lacs)

Optimize operation of transformers 0.56

Optimize the contract demand power supply from PSPCL 8.04 -

improve overall power factor of complex 1o unity 0.84 0.50

Replace existing air cooled screw chilers with water| 11.52 25

caoled screw chiller.

Modify chilled water circulalion system and eliminate use| 0.80 0.50

of primary pumps.

Replace 36 watts & 18 watts Auorescent tube fighls with]  5.32 12.55

18 watts & 9 watts LED tube lights

Replace 150W HPSV street lights with 60 watts LED & 3.68 10.0

Z0W HPSV with 30W LED street lights.

Optimize power consumption of lighting by automation 1.0 1.0

Observations

Optimize power consumption of lighting by swilching off indoor lighls in night.

insiall Roof top Solar Phetovoltaic system

Tolal

31.76

49.55




% CHAPTER 2.0

2 INTRODUCTION

Punjab Technical University (PTU) was eslablished in the Year 1997
™ under the Punjab Technicat University Act, 1996 (Punjab Act No. 1 of 1997) to
provide for the establishment and incorporation of a University for the
advancement of technical education and development thereof in the State of
& Punjab end for matters connecled therewith. In pursuance of this Act, the
University has 494 affiliated colleges. At present, after 15 year of its exislence,
PTU is providing education to approximately 5 lac students from Punjab &
other Slates in the fields of Engineenng, Management, Archilecture and
Pharmacy.

)

Punjab Technical University is propelled by the vision and wisdom & is
continuously sirived lo discharge its duties for the overall improvement ol
quality of education and to make sure that the courses il offers remain relevant
to saciety and useful to students in the globalized work environment.

Punjab Technical University has evinced interest in availing the services
of the Punjab Slate Council for Science and Technology, Chandigarh for
conducting a detailed energy audit of their Complex, Kapurthala.

Preliminary visit of PTU Complex was camied out on 26.05.2014 and
discussions were held with the senior management. A walk through audit of the
¥ campus was also conducted so as to familiarize with the institution aclivity,
. obtain first hand information fike building layout, energy consumption data,
. electrical distribution system, identification of energy intensive equipments and
W axisting instumentation. The infarmation w.r.L. all energy intensive equipments
*installed in the campus was supplied by PTU on the quesbonnaire provided by

BT ) O

A -??30.08.2014 to 02.07.2014 to study the existing energy consumption pattern
" and identify energy conservalion measures.
i

1__.

" The management was found to be progressive as it has done very well

L
= m conservation front by implementing several energy consarvation
~Initiatives such as:
o~ « Maintaining power factor above 0.95
s Good electrical transmission & distribution system

4 - 10-
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Separale feaders for inside & cutside lights
Separate floor wise control panel for indoor lighls

Utilization of T8 & CFL light fixturas in indoor lighting

Switching ON alternate lights in streel lighting
Good insulation practices in HYAC system
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CHAPTER 3.0
GENERAL & TECHNICAL ASPECTS

3.1 General/ Administrative

Table-3.1: General Aspecls

Parameter Description
Jame of the Institution Punjab  Technical  University,
Kapurthala
Land area and year of consiruclion 74 acres, 2008
Total Built up area {Sq. m) approx. 24,749
Total number of employees in the office | 610

Occupancy information
(5 days & week, daily 6.00 AM io 5 PM)

60,000 visitorf Annum

Power Tandf :

+ Energy Charges

Rs.7.68 per kWh

Howeayer, basic lanff rafe excluding PF
incenlive, ED and rerdals works o to Rs,
6.39 per kWh

+ Minimum charges (monthiy)’

R5.5.98 Lacs

= P.F Penalty/Rebate

Yes, applicable

Status of Bill Payments on time/Delay
in Bill Paymenls, percentage paid

On Time

3.2 Detail of Visitors '

Punjab Technical University remains open for 5 days {except Saturday,
Sunday and Public Holidays) in a week. As such it remains open for around
270-280 days in a year. As per the dala provided by the managemenl,
approximately, 60,000 persons visit the University Complex during the period

January, 2013-December 201 3.

The technical data is provided in table-3.2 below:



Table-3.2: Technical Aspect

Source of Supply

Diraft Erergne Audit Repore- F el

Description
Punjab Stale Power Corperation Ltd.

Vollage Level of Incoming
Supply

11 kV-HT lina

a) | Main Transformer

1000 kKVA — 02 No.

Break up of all major loads

Details at Tabla 4.3

Power Raguiremenl of the plant:
Hased on Manthly Energy biff period Jan 2013- Dec2013)

a) | Connecled Lcad 2380 kW

b} | Conlract Demand 2000 kVA
¢} | Maximum Demand 808 kKVA

d} | Average power factor | 0.95 o unity

e) | Annual electricity bill

Rs 1.01 Crora (Approx.)

fy | Annual electricity
consumption- table~4.2

13.19 Lacs kWh

Other Sourcas of Power Supply.

» |nstalled DG capacity

2 No. - 380 kKVA each
1 No. — 62.5 kVA

+ Total electricity generated
from DG

Only during power break-down

LT Capacitor Bank Details
(instalied in subslialions or lfoad
cantre with AFFC)

350 kVAR Capacitor Bank
{25 kVAR- § nos. & 50 kVAR- 4 nos. for each
iransformer )

Major Equipmenls/Main

e Transformers

molors o HVAC Plant

e AHU's

« Hot Watar Generator

¢ Pumps

e DG Sals

« Lighting

o Lifts

Load dislribution patlern Equlpment No. | Load(kW)

HVAC Plant 4 1240
Split &| 30 94.5
YWindow AC
Hol Watar | 1 400
Generator
Lighling 3262 178
Pumps/motors 160
Fans 825 75
Waler Coclers | 22
General Load - 210
Lifts 4 23.126
Total 2380

A
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£ CHAPTER 4.0
: ENERGY CONSUMPTION PATTERN
d 41 Energy Use Pattern

| Punjab Technical University complex receives power Irom Punjab Slale
- Power Corporation Limited (PSPCL) at 11 kV vollage level. D.G. sals are used
only dufing power failure/ break-down. The energy consumption is recorded

i from the main meler installed on the HT sile of 11 kV grid and lhrough the
L=~ monlhly bills. The parameters like energy consumption during day and night,
e monitoring the energy consumption in different areas, power factor and
L maximum demand etc. were studied.

|

The Specific Energy Consumption based on covered area {k\WWhisq.ft.)
and average occupancy (kKWh/person) has been calculaled on the basis of
data eupplied by the crganization for lhe period January 2013- December
2013.

Table-4.1: Specific Energy Consumption (SEC) at PTU Complex

Av. | | SECbased |  SEC
Quantty | . . | . Enemy worked | . ' | oncovered | basedon
Unit | Consumption | out Uni (Rein graa | ocoupancy
| Galackcaj | Cost | 1700 W (ks
131,638 | Wwh | 1134 | 768 | 101 | 458 6.2
* [AmuaiDiesel | 5000 | Lives | 45
264,638
60,000

4.2 Electrical Energjr Consumption Pattermn

Total electrical energy consumplion pattemn and energy c¢harges based
on lhe monthly bills of last 12 months is given in the Table-4.2. The varation in
lhe Energy Consumption is attributed mainly due to the seasonal variation. The
Power consumplion goes up in the peak summer & peak winter seasons due
to the additional load of HYACs system in summers and utilization of hot water
generator in winters.

AT
13

-.-r‘--_u—a s

Yo ¥

)
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Month & Year
(As per bill cycle)

MDI
(kVA)

)

Table-4.2: Monthly Energy Consumplion Pattern
Total Energy Total Energy Bill Actual Power

(Rs.)

Dirafd Energy Audit Repori-

Factor

Jan-13 633.34 162504 10,31,126 Unity
Feb-13 626.00 151088 9,606,350 0.99
Mar-13 597.32 55904 5,69,879 Unity
Apr-13 461.62 34928 582,710 Unity
May-13 998.24 100824 7,056,796 0.98
june-13 973.42 133424 9,85,030 0.95
july-13 952.90 155956 11,78,309 0.95
Aug-13 931.82 149812 10,55,090 .94
Sep-13 931.7 14 3290 10,111,740 0.93
QOct-13 828.18 111042 7,88,680 0.94
Nov-13 509.94 54830 6,12,624 0.97
Cec-13 613.98 - GBO36 6,41,960 Unity

1319638 1,01,40,294 D.96

(Average)

Total Energy (KWH)

Figure-4.1: Energy Consumption Pattern (May 2013- April 2014)

From the above, maximum energy consumption hes bean observed
during the winter months of January & February (1.5 fac to 1.62 lac kWh} whereas,
Maximum Demand Index (MDI) during this period was only 626 to 633 kVA.
The MDI during summer months (May to September) ranged between
930-1000 kVA with energy consumption ranging between 1.0 lac to 1.43 lac
KWh. Minimum monthly charges has been levied during the months
March — April & November — April due to low MDI & energy consumption.
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While audiling, power consumplion during working hours ranged
between 670-740 kW whereas, power consumption during non-working hours
was only 30-30 kW. The connected load of ouldoor lighting during non-working
hours was only 18 kW,

4.3 Connected Load Details

Table-4.3: Connected load Details al Punjab Technical University Complex
Area Load (kW) Load (% age)

HVAC 1240 52%
{Chillers 4ros, Primary Pumps 4 nos., Secondary
pumps J nos. & fresh air fans 18 nos., AHUs 41
ras., COS pumps)

Split'window AC {30 nos of ACs) 94.50 4%

Hot walter generator 400 17%
Lighting z 178 7.5%
Pumping, Plumbing And Fire Fighting pumps 160 6.7%

{Submersible pump 1 nos, Sump pumps 3 nos.,
fire pump 1 nos., terrace pump 1 nos., fountain
pumps 2nas., jockay pumps 1 nas, STP pumps)

Fans f Waler coolers 75 3.0%
General Load 210 9%
(Dispenser, Oven, Heater, Computer, projector)
Lifts ¢ nos.) : 23.12 0.8%
Total 2380 100%
£ ﬁ,ﬂgﬁ W HVAC Plant |
- |
|
i Spih AG '
A I
O Hol Waler
G=neralor f
1
D Lighting !
& |
# Pumps
|
N Fens !
|
g°

Figure-4.2: Connected load Break-up

It is evident from the above that 73% of the total connecled load is for
HVAC & heating venlilalion system only and HVAC/eating plant is used,
depending on the season (summer or winter). Whereas, remaining 27%

I'.I'ﬁ'1
- 16 - !



connadcted load is for pumps, lighting system and other auxiliary load. It was-""
also noticed that the actual electricity load is less than the total connected load - |
as the MDI varied between 509 to 1000 kVA against the sanclioned contrac. :

demand of 2000 kVA. Therefore, the sanctioned load can be optimised™ |
reduced $o as to avoid monthly minimum charges.

i,

4.4 Electrical power Distribution Systern; >

Punjab Technical University Complex receives power from PSPCL a— |

11 kV and steps down lo 400 V through 1000 kVA Transformer, which is-
supplied to the main complex.

—

The design specifications of transformers are given in Table-4.4 below: ™

b

Table-4.4: Design Data for 11/0.4 kv Transformers

Description

Transfarmer 1

Transformer” [

1| Make vortame | VoL AN ~
2 | Type ONAN ONAN ~
3| Rating (KVA} 1000 1000 4
4 | Primary Vollaga (kV) T 11 s
5 | Primary Current (Amps) 52.40 52.49 A
& | Secondary Voltage (kV) 0.400 0.400 4
7| Secandary Curent (A) 1443.38 744338 >
8 [OLTC (WithWithout) WITH WITH
9 | Rated No Load Loss (kW) 12 12
10 | Raled copper Ipas (kW) 12 12

4.4.1 Loading Pattern of Transformers

instrument on HT/LT side of the transformer. The logging for each of the
transformer was made to ascerain the actual load variation on the transformerd=
During the study period, the maximum load, average load and minimum Iuad}l-. ..

registered on each of the transformer are presented in Table-4.5 & Figuras-4.3-"-
to Figure-4.5 below.

operate throughout the year. During audit, the average loading on Ihe '
transformers was found to be low. During day time, operating load on’
transformer no.1 & transtormer no.2 varied betwesn 240-290 kW and 430-4
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of A0-50 kW, which is 3-5% of the total connected load. The vollage range
guring the night was 380420 volts.

Table-4.5- Load

Tronsformer

no. load (kVA)

Maximum

Distribulion on all Transformers

Minimum
load (KVA)

Average
load (KVA)

During working hrs

Transformer 1 290 240 265 24-29 %

Transformer 2 450 430 440 43-45%

g non working hrs. '
50 40 3-5%
Factorand Power Trend of Transformer 1
sl )
0.998
0996
0994
(P8 ¥
{499
0988
0986
0.984
0982
0.98
E8EEEEEEEES
AEmmETERLALE
kV, 1000 kVA Transformer

A60
455
450
a5
dd0
435
130
425

415

i

R G T
Power factor andll-"qw:g;;‘[r nd of Transformer No 2
0,535
0.99
0.9%5
.94
EBEEEES238¢C¢8ERESS2EREETEES
SNSRI ERRERINRETTEERASRE 832
oSSR R e G R
s ——P e bW ——Pouer Falor
igure=4.4: Loading Trend of 11/0.4 kV, 1000 kVA Transformer
"I'-- !I'I,I".?
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410

Voltage and Power Trends flor full Night at Translarmer No 1
o4
%0

Al 2040
400 150
140 L1k
£ 101 4
EEU ]
2282382522822 88¢83¢883¢88838828323¢2
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Figure-4.5: Loading Trend of 11/0.4 kV, 1000 kA Transformer {Night time)

4.4.2 Harmonic Distnrtiqn:

The devices like motors with drives, computers, UPS, Air Condilioners,
fax machines, photocopies, printer elc. are extensively being used in the
complex. All lhese devices draw non sinusoidal currents and cause distortion
in voltage and current waveforms leading to harmonics. Harmonics occurs as
spikes al inlervals which are multiples of the main frequency and these distort -
lhe pure sina wave form of the supply vollage and current. These can be
measured with the help of advanced electrical measuring instrumants.

Many problems can arise from harmonic curreni in a power systam.
These include overheating of neutral conductors, motors, transformers, swilch
gears, voltage drop, low power factor, reduced capacities, capacitor failures,
circuit breaker, tripping with no apparent reason etc. These problem leads to
increased eleciricity bills besides being operational and mainlenance concems.

The harmonic trends at main incomer, LT sidae of transformer no.1 & 2
was checked by using digilal power analyzer. Total harmenic distortion {THD)
in vollage at HT side of lransformer was observed to be in the range of 1-2%
and current harmaonic disiortion was observed to be in the range of 3-10% as
shown in figure-4.6 below:

wellage #nc Currens Harmaonices Trend a1 Tranaloremer inccmer

B g

B T R R L LR S g '

T A T T Tl o 0 P8 &S D EEEEE S
._.F.\'u;': ".’w.‘i#c.'-'"'.\-.q,.__".‘* B .‘\".“ gt L 3 e, I L il R _,,‘.@‘ ¥ ﬁ-f‘ ot _,,IJF 4

Figure-4.6: Voltage and Current Harmonics Trend at Transformer Incomer
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The tolal voltage harmonics at LT site of 11 KVA lransformer no. 1 was
observed o be in the range of 1.5 to 2.0% and currenl harmonics were in the
range of 55 to 7.0%. Similady, lhe voltage harmonics on LT side of
lransformer no. 2 was 0.6-0.8% and the currenl harmonics was observed to be
in the range of 1.2-1.8% as shown in figure-4.7 & figure4.8 below. These
observations are well within the permissible range of 3-5% for voltage and uplo
10% for current harmonics.

Wolldge did Curnrenl Harmaonics Trend of Transfornmer No 1
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Fligure-4.7: Voltage and Currenl Harmonics Trend of Transformer No. 1

. Voltage and Current Harmonics Trends of Transformer No 2
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Figure-4.8: Voltage and Current Harmonics Trend of Transformer No. 2

Recnmmendétiuns

1. Operate only one 1000 kVA transformer during night time (6 PM 1o 7AM)
{hroughout the year.

2. Operale only one 1000 KVA fransformer during the holidays.
4.6 Benefits

The annual saving potential is Rs. 0.56 Lacs, which requires no
investrmenl. Delails are given in Energy Saving Proposal-1.

- 30 - A
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ENERGY SAVING PROPOSAL No. 1
Optimise operation of transfurﬁwrs

As observed during the audil, lhe average loading on transformers is
very less. During day time, it varies between 25-45% whereas, during nighl
lime, it is less than 10%. '

Existing Scenarto
e 2 Nos of 1000 kVA transformers operate throughout the year

» Average loading of complex in May to Oclober = 900 kv
« Average loading of complex in November to April =550 kW
« Average Loading of complex during night time = 30-50 kW

A. Recommendations
1. Operale only one 1000 kVA lransformer during Night Hours
(6 PM lo 7 AM) throughout the yean
2. Operate only one 1000 KVA transformer during the holidays

Existing Scenario;
» Two Transformers ( 1000 kVA) are operated
» Aclual total eflective load is 50 kKW
= % joad to lhe individual transformers is 2% & 3%
L |

Losses
O lronloss

O FL. Copper losses
*Slandard lossas of iranslormar

1.27 KW
12* kW

Losses calculation:

« When both lransformers are in operalion s 241 kW
[(1.2) + 12 x (0.02) ]+ [(1.2) + 12x (0.03f }

« When one transformer in operation : 1.24 KW
(1.2} + 12x(0.05) F

= Saving potential in KW : 117 kW
(241 kW = 1.24 kW) '

« Annual Savings on working days : 0.30 Lacs
1.17 x 13 hrs/day x 20 days/imonth x 12 months x Rs.T. B8/unit

= Annual Savings during non working days : 0.26 Lace
1.17 k 24 hrs/day x 120 days/annum x Rs. T.68/nit

B. Savings:
Annual Savings (0.30+0.26) : 0.56 Lacs

Investment :  Nil

e
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1
A8 ENERGY SAVING PROPOSAL No. 2
'
) Optimize the contract demand power supply from PSPCL
'_ As analyzed from lhe electricity bills of (he complex, the Maximum
I Demand Index (MDI) is very less compared to contract demand.
-
= Existing Scenario
Y + Contract Demand of the Complex = 2000 kVA

* MDI of Jan,2013 - Dec 2014 = 098 kVA
?" « Minimum monthly charges based on contract demand = Rs. 5,98,000
L » PTU paid the energy bills of March, April, November & December 2013

On minimum monthly charges (MMC) bases.

Table-4.6: Monthly Energy Consumplion Pattem
kKVAh  Total Energy Total Energy Actual Power (Bs./ kWh)
(kWh) Bill (Rs.) factor

163198 10,341,126 6.34
Fab-13 626,80 | 151904 151088 9 66,350 0.99 6.39
ar-13 | 597.32 | 56082 | 55904 | 569879 | . Unty | 1019
ot vz | i | i | s | e o
May-13 | 998.24 | 104564 | 100824 | 7.0679% | 086 | 70
June-13 97342 | 138320 133424 985030 0.96 7.38
July-13 | 952.90 | 163650 | 155956 | 1178309 0.95 7.55
Aug-13 | 931.82 | 149134 | 149812 | 10.55.090 0.94 7.04
Sep14 | 9317 | 153990 | 143280 | 1011740 0.93 7.06
Oct-14 | 628.18 | 118034 | 111042 | 7.88.680 0.94 710
[Nov 50994 | 56418 | 54830 | 612624 |7 097 | 1147 |
Dec-14 | 613.98 | 66298 | ' 66036 5‘1'9‘3%,, sty |-9872
1356584 1319638 | 10140294 | 096
- (Average)

PTU management has got approval of contract demand of 2000 kVA
based on the connecled load is around 1950 kW, which includes, the load of
stand by molors/equipments installed in the campus. Whereas, the MDI during
the last one year has never exceeded 1000 kVA as shown in the table above.
- Therefore, ihe levy of monthly minimum charges (MMC) during the four months
can be avoided by re-scheduling/optimizing the contract demand by decilaring
the connected load of standby equipmenl/motors & subsequently take spproval paia
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obtaining approval of PSPCL for the same. The annual MDI trend of PTU is as

shown in figure-4.9.

Annual MDI {kVA)

1000 | —— — s

800

600

400 -

Filgure-4.9: Annual MDI Trend

Recommendations:

* Reduce the contract demand of 2000 kVA to 1300 kVA from PSPCL

A. Savings Due to Recommendation

'I C. Investment

Jan-13 6.39 | 598000 162504 | 1038401 | 388700 | 1028401 0
Fab-13 6.39 | 598000 151088 965452 | 388700 | 965452 0
Mar13 | 639 | 508000 | 55004 | 3s7227 | 388700 | 388700 | 209300
Apr-13 6.39 | 598000 34928 | 223190 | 388700 | 386700 | 209300
May-13 6.39 | 598000 100624 644265 | 388700 | 644265 0
Jun-13 6.39 | 598000 133424 852570 | 3esvo0 | ms52579 0
Jui-13 6.39 | 598000 155956 996559 | 388700 | 996559 0
Aug-13 6.39 | 538000 149812 957299 | 388700 | 957299 0
Sep-13 639 | 598000 143290 | 915623 | 388700 | 915623 0
Oct-13 6.39 | 508000 111042 109558 | 388700 | 709558 0
Nov-13 6.39 598000 | - 54830 * | 350364 | 388700 | 388700 | 200,300
Dec-13 | 6.39 598000 | 66036 - | 421970 | 388700 | 421970 176,030
B. Savings due to Recommendation 803,330
Nil

-23-
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Power Faclor Analysis

The management has inslalled Automatic Power Factor Correction
Fanel (APFC panel) at transformer end and is maintaining power factor abhove
0.85. During the sludy, it was observed (hal Power Faclor (PF) at 11 kV grid
varied between 0.982 to 0.99 (figure-4.9). The Power Faclor al 11kV
transformer no. 1 was in the range of 0.988 1o 0.993 during day time and (.998
to unity at night time. The trend of power factor recorded during the study
pericd fduring the day time) at 11 kV main incomer & both the transformers is
shown in figure-4.10, figure4.11 & figure-4.12, However, the average Power
factor analysed from the energy bills pravided by the managemenl for the
period January 2013 to December 2013 is 0.968., which can be further

improved lo nearly unity. Improving the power faclor at the mains would result
in rebate from State Electricity Board (SEB).

Poweer faclar Tread at 11 ky miaim lncormer

0982 A P - e e
0.98 o = = . :
g888e8g8888ss88s8s8s28s8s8-¢8
T332 ss3885252a¢ ¢
Figure-4.11: Trend of power lactor at Transformer 1000 kKVA Transformer1 {day time)
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Power Transformer No.2, 1000 kVA

1.0005 5 e Py

Power Factor Trend at Night Hours

0.99

098

0497

0.96 ;

0.45

0,54

093] i &
PITEIECE LT EPCC T PPERECHLTEREELEL L
(EIIFEGNEASAIRAIgIISd0Ei53aicussssatkls
Figure-4.13: Trend of power factor at Transformer 1000 KVA {Nighl ime) "

It was noted ihat, sach transformer has APFC panal of 350 kVAR with &
capacitor banks of 25kVAR and 4 capacitor banks of 50 kVAR on each
transformer. From lhe above, it is clear that the minimum capacity of capacitor
bank is 25kVAR. Lot of fluciuations in the hourly power consumption have
besn observed during the study for which capacitor bank of small steps such
as 2kVAR, SkVAR & 10kVAR are recommended to maintain the power factor

to near unily.

It is, therefore, proposed that 2 APFC Fanels of small capacitor bank of
25 kVAR of small sleps {10 ¥WAR x 1 nos, 5 KVAR x 3 nos) for both transformers
of 1000 kWA be provided.

Capacitor Health Checkup

The oulput of ali the capacilor banks installed in both 1the transformars at
11 kVA substations was checkad with delails as below:

=25
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Table-d.?: Capacilor Heallth Checkup 1000 KVA Transiormer 1
Rated Parameters Measured Parameters
Current

& Capacitor | kWVAR kAR Cument | R il - Aclual
& No @ 440V | @ 400V | kVAR
' ot 25 20.7 298 | 282|282 291 19.6
L~ c2 25 20.7 298 | 279286 | 283 | 191
R €3 |25 20.7 298 | 286 (286|289 197 |
c4 25 207 | 208 |272|283[288| 194 |
e &5 | 25 20.7 298 | 286|286 | 289 | 197 |
8 C6 25 207 | 208 [275/277[285] 192 |
, i 413 596 |565| 56 |57.1| 384 |
& 68 | % 413 | 506 | 288 57 |567| 33 |
s - 41.3 596 |566|563551| 375 |
P LGt | 0 | 413 596 | 55.8 | 56.7 | 56.8 38 |

Table-4.8: Capacilor Health Checkup 1000 KVA Transformer 2

Rated Parameters Measured Parameters
L~ Current
o Capacitor | kVAR kKVAR |Curent| R | Y B Actual
| No | @asov | @aoov VAR
B~ c1 25 20.7 208 | 284|293 30.1 19.4
ks c2 25 207 | 298 | 28 |27.7 |282| 18.88
] c3 25 207 | 298 | 290 282|288 19.4
P c4 25 20.7 208 | 281 | 286 | 29.3 19.8
bk c5 25 20.7 208 | 276|288 29 19.6
¢ c6 25 20.7 208 | 285 28 | 284 194 |
o c7 50 41.3 596 | 57.1 | 585 | 57.2 38.9
’, C8 50 413 596 | 554 | 57.8 | 57.2| 385
| c9 50 413 | 596 | 558567 |57.3 38.9
i”“ c10 50 413 506 | 56.8 | 57.8 | 57.6 39.2
L=
B The performance of all the capacitors at transformer no. 1 and
- transformer no. 2 was found to be satisfactory.

gf;.;& a Malntenance of existing APFC relay syslem
% j.;.'.‘.--'_i-'q*g' Installation of small capacitors in the system to maintain the power
. taclor as during the night, load Is less and system required smail sized
~ icapaditance o maintain the PF near unity.
. .Therefore, add 10/5 kVAR capacitor banks in the system to maintain the
. PF near unity in night time also.

VO
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+ Regularly, check the health of capacitor banks after every 15 days. If the
output current of capacitors reduces less than 70%, the capacitor should
be replaced with new capacitor.

Benefits

The annual savings poteniial is Rs. 0.84 Lacs. The investment required
is Rs. 0.50 Lacs, which will be paid back in 7 Months.

AT

=27 -
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5 ENERGY SAVING PROPOSAL No. 3

Improve overall power factor to unity

It is possible to achieve power factor of unity at 0.4 KV sub-station by
adding small capacitor banks in all the existing APFC panels. The energy
i saving potential has been worked out as under:

Table-4.9 : Saving

Potential by Improving the Power Factor to Unj

L Month & Year Energy Bill Actual Power Saving opportu nity
; (As per bill cycle) (Rs.) factor @ Unity PF
~ 10,31,126 Unity 0
b Feb-13 9,66,350 0.99 2,415
; Mar-13 5,69 879 LInity 0
L Apr-13 592,710 Unity 0
May-13 7.06,796 0.96 7,067
june-13 9,85,030 0.96 9,850
july-13 11,78,309 0.95 14,728
Aug-13 10,55,090 0.94 15,826
Sep-14 10,711,740 0.93 17,705
Oct-14 7.88,680 0.94 11,830
Mow-14 6,12,624 0.97 4,594
Dec-14 6,41,960 Unity 0
1,01,40,204 |0.9% (Average) 84,015

. The %age saving in energy bill is feasible by improving the power factor
D unity Is worked out as under

Table-4.10 : Saving Potential b roving the Power Factor

Avg. Power Total Bill amount during Saving Opportunity
Factor the Last 1 Year

PF = Unity % age

0.968 1.01 Crores 0.84 Lacs 0.82 %
Annual Savings =0.84 Lacs
Investment =Rs 0.50 Lacs

(Investment estimated for 2 APFC Panels of small capacitor bank of 25 kVAR of
Small steps of (10 kVAR x 1 no, 5 kVAR x 3 Nos) for both 1000 kVA transformers @
Rs. 1000/ kVAR; necessary electrical modification, if required, @ Rs. 25000/ransformer).

Payback =7 Months

-28- g 'S
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CHAPTER 5.0 iz
HEATING, VENTILATION & AIRCONDITIONING SYSTEM E

5.1 Chiller System

Healing, Ventilation Air Conditioning (HVAC) system is provided in
Punjab Tachnical University Complex, Jalandhar mainly for Officas,
Examination Room, mesting mom and library for human comfont application, A
detaited anergy audil for the HVAC sysiem of PTU was conducted. This plant
consists of 4 air-cooled screw chillers with specifications given in the lable-5.1
below:

Table-5.1: Details of Chliling Unit

System Details Unit Air cooled screw
Manufacturer - Climaventta, Italy
Model No. : FOCS-3602/B-S
Rated capacity at full load TR 200
Installed capacity TR 3% 200 & 1x 50
Refrigeranls . R134A
Drive molor name plate rating kW 289.9
Voltage v 400
Fraquency Hz 50

5.1.1 Vapour Compresslon Refrigeration system

The vapor compression refrigeration cycle for the chiller is given in the
figure-5.1.

As shown, heat flows naturally from a hot to a colder body. In
refrigoration system, the opposite must accur i.e. heat flow from a cold to &
hotter body. This is achieved by using refrigerant, which absorbs heat and
hence boils or evaporates at a low pressura to form a gas. The gas s then
compressed to a higher pressure, such that it transfers the heat it has gained
io ambient air or water and tums back (condenses) into a liquid, In this way
heat is absorbed, or removed, from a low lemperature source and transferred

1o a higher temperalure sourca.
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Prassure |barl

B o l.._mm

Flgure-3.1: Sch'ematid ol a Basic Vapor Compression Refrigeration System

The refrigeration cycle can be broken down into the following stages
{refer fig.-5.1)

1-2:

3-4:

4-1:

Low pressure liquid refrigeranl in the evaparator absorba heat
from ils sumoundings, usually air, water or some other process
liquid. During this process il changes its state from a liquid to a
gas. and al the evaporator exit is slightly superneated,

The superheated vapour enters the compressor whera [ts
pressure s raised. There wil also be a hig Increase in
ternperature, because a proportion of the enargy input Into the
compression process is transferred o the refrigerant.

The high pressure superheated gas passes from the compressor
into the condenser. The initial part of the cooling process (3 - 3a}
de-superheats the gas befere it is then wmed back into liquid
(3a - 3b). The cooling for this process is usually achieved by
using air or water. A furlher reduction in {emperalure happens in
the pipe work and liquid receiver (3b - 4), so that the refrigarant
liquid is sub-cocied as it enters the expansion davice.

The high-pressure sub-cooled liquid passes through the
expansion device, which both reduces ils pressure and controls
the flow into the evaporalor.

[l can be seen thal the condenser has to be capable of rejecting the
combined heat inputs of the evaporator and the compressor, lea. {1 -2) =
(2 - 3) has to be the same as (3 - 4). There is no heal loss or galn through the
expansion device.

-30-
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5.2 Connectad load pattern of HVAC system equipment

The connecled load of HVAC system equlpments (inciuding hot water
generator) is approximaetely 1640.55 kW, The details of different equipments
installed are given in the table-5.2 below:

Table-5.2: Connected Load Detalls of HVACS
Description

Qty Connected Load
Load (kW) (% age)

1 | 200 TR Air Cooled Chillers 3 869.7
2 | 50 TR Chiller 1 85.8 5.24
3 | Fan Condenser for 200 TR Plant 12 52.20 3.18
4 | Fan Condenser for 60 TR Plant ¢ 7.2 0.44
5 | Secondary Pumps 3 45 2.74
6 | Primary Pumps | 4 22 1.34
7 | Air Handling Units 41 143.45 8.74
8 | CDS Pumps 2 11 0.67
9 | Hot Waler Generator 1 400 24,38
10 | Load of Service lamps in AHU rooms | 41 4.1 0.25
Total 1640.55

The chillar unit and hot water generator operates during the summer
and winter months respectively. Thersfore, connected load of the HVACs
during the summaer is 1240.6 kW whereas in winters the connected load of

heating syslem is 592 kW.

3 no. of capacity 200 TR each & 1 no. chiller of S50TR capacity have
been installed to meset the cooling load of the facility. The HVAC plant is
operatad from May to September of every summer season. One chiller plant ig
operated from may to mid of June & two chiller plants are operated from mid
june to end of September. Again only one plant is operated In the month of
October.At the time of study also, two chillers ware in operalion which were
connected to a centralized network as Hlustrated in figure-5.2 below.

=L
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Figure-5.2: Centralized Chiller systern for facility

i, IJ.1 Obsarvations
i During the study, chiller 1 & chiller 2 werg in operation. Ths pperating (
= _ of both the 200TR air-cooled screw chiller were monitored at

4 condition. The chilled water temperature in supply line (inpul) and :

m were monilored and also noted from the conirol panel of
- oparafing electrical parameters of cnmprassors mainly ‘

Y '*’ " Chillnd water flow rate was monitored by using ultrasonic flow meter.
<30 Y The alecrical paramelers measured are given in labie-5.3 below:

Table-5.3: Elaclrical Parameters Measuremeant

& ] Voltage Current

= (v} {Amps)

' | Chiller No.1 386 470 Q.87 | 273 :
[ | Chiller No.2 386 330 0.86 | 183

i B -32-
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The average specific power consumplion (KW/TR) of chiller1 & chiller 2
was calculaled in table-5.3(a) & 5.3 (b} given below;

Power

Consumption

Temperature

Water

(°C)

Outlet
Chilled
Water
Temperature
(°C)

Chilled
Water Flow

(m/hr)

Table-5.3 {a): Specific Power Consumpticn of Chiller-1
inlet Chilled

TR

Generated

12.4 7.1 114 200 1A |

273 125 7.2 114 200 T8 |
275 2B SN - 114 11 1.35
e 127 7.3 114 204 1.36
(53 2 122 7.0 114 196 1.39
=~ 129 7.8 114 192 1.40
g 12.6 73 114 T 200 1.39
273 126 ey . 114 | 196 1.39
174 114 6.9 Bl 119 1.46

Table-5.3 {b): Specific Power Consurnption of Chiller-2

S Inlet Chilled  Qutlet Chilled  Chilled
c Eaar Water Water VWater TR SEC
b St Temperature  Temperature Flow Generated
(kW) (°C) (m/Hr) (kKW/TR)
183 12,2 8.8 123 138 1.32
190 12.5 9 193 T g 1.33
195 1222 8.6 123 | 146 1.33
R R I 8.9 123 | 126 1.37
170 119 i 123 118 1.44
180 12.9 0.4 199 | 4 o igh |

The SEC of chiller-1.& chiller-2 was observed in the range of 1.35 o
1.45 KW/TR and 1.26 to 1.44 kW/TR. Designed parameters were not available
for the comparison. Whereas, the specific energy consumplion (SEC) of waler
cooled screw chillers of same capacity is reported to be less than 0.7 kW/TR.

5.3 Air Handling Unit (AHU) System

Alr handling units are installed to maintain a clean environment with
controlled temperature and relative humidity in the process areas. 41 AHUs
have been installed to maintain a room condilion of 22 £ 2°C and 55%t 5%

=33
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-~ relative humidily for G+3 & G+7 buildings. During the energy audit, 6 nos. of
AHUs were covered lo evaluale the performance.

Table-5.4: Details of AHUs inslalled in the complax
AHU No. Area Name Capacity Motor Input.

Sr.

-2 No (CFM) )
4 Ground Floor{G+7) £,000 2.2
-~ 2 | AHU-2 Ground Ficor(G+7) 5,000 T
- 3 | AHU-3 First Floor(G+7) 5,000 2.2
" 4 AHU-4 Firsl Fioor{G+7} 8,000 e
_; 5 | AHUS First Floor{G+7) 8,000 37
| & | AHU-B Firsl Floor{(G+7) 8,000 a7
- 7 | AHU-Y Second Floar(G+7) 7,000 3.7
> & | AHU-B Second Floor{G+7) 7,000 37
' 9 | AHU-S “Second Floor(G+7) 7,000 37
P 10 | AHU-1D Second Floor{G+7) 8,000 A7
' 11 | AHU-11 | Third Floor{G+7) 8,000 37
L8 12 | AHUAZ | Third Floor(G+7) 7.000 37
® 13 [AHU-13 | Tird Floor(G+7) 7.000 37
® 14 | AHU-14 Third Floor(G+7) 8,000 3.7
e 15 | AHU-15 | Fourth Flear(G+7) 8,000 3.7
= 16 | AHU-36 | Fourlh Floor(G+7) 7.000 3.7
17 | AHU-17 Fourlh Flaor{G+¥) 7,000 a7
hd 18 | AHU-18 | Founh Floor{G+7) 8,000 3.7
b 39 | AHU-19 | Fifth Floor({G+7) 10,000 55
» 20 | AHU20 | Fifih Floor{G+7) 8,000 37
® 21 | AHU-21 Fifth Floor(G+7) 7,000 37
® 22 | AHU22 | Fifih Floor{G+7) 6,000 2.2
23 | AHU-23 | Sixth Floor(G+7) 8,000 55
. 24 | AHU-24 | Sixth Floor{G+7) 7,000 37
b 95 | ARU-25 | Sixth Floor(G+7) 7,000 37
® 76 | AHU2E | Sixth Floor(G+7) 6,000 22
® 27 | AHU-27 Sevenlh Floor(G+7) 10,000 g2
. 58 | AHU-28 | Seventh Floor(G+7 7.000 37
. ; 59 | AHU-29 | Sevenih Floor(G+7 4,000 5.5
= 30 | AHU-20 Ground Floor{G+3) 2,000 2.2
31 | AHU-31 Ground Floor(G+3) 1,600 1.1
32 | AHU-32 | Ground Floor{G+3) 5,000 0.75

e oy S

= )




i

uuuwuu-uuuuuuﬁnyuuuuuuuUUuUUuu

q) M) W oW N f) Ay (LB W) LN 7T T 7 L YT Tk
] 1 I

Ta 1T N, W
- e W U W U O U U U U

=

Drayft Energy Audlc Repoer-, i}

[ 33 [AHU-33 Firsl Floor{G+3) £,000 2.2
34 | AHU-34 Firsl Floor(G+3) 8,000 3.7
a5 | AHU-35 First Floon(G+3) 10,000 5.5
36 | AHU-28 Second Floor{G+3) 8,000 L
37 | AHU-37 Second Floor(G+3) 5,000 3.7
aB | AHU-38 Second Floor{G+3) 10,000 5.5
38 | AHU-39 Third Floor{G+3) 5,000 s
40 | AHU-40 Third Floor{G+3) 8,000 2.2
41 | AHU-41 Third Floor{G+3) 10,000 55

The air handling systems are located on respective floor or zone in
order to faciilale maintenance without disturbance to the procass area. A fresh
air window is provided in each of the AHU room for mixing il with return air,
The AHUs are installed to caler the human comfor-cocling requirement in
complex.

The temperalure & relative humidity of both delivery air & return air from
AHU were measured using hygrometer. The average air velocity across the
coil was also checked using anemometer. The measured parameters are given
in the table-5.5 below:

Table-5.5: Measured Values of AHL)

S.No Description Units AHU 28 AHU 19 AHU14 AHU 41

Filter area 0.645 0.57 0.684

2 | Supply air dry bulb g e 20.6 22.8 19.3 18
temperalure

3 | Supply air Relalive % 52 48 48 48
humidity

4 | Relurn air dry bulb i 27.8 25.8 25.5 26.2
temperalure

5 | Return air Relalive % 61.4 58 58 55.6
hurnidity

6 | Air velocity m/s | 4.2 6.5 3.6 8.25

The overall kW/TR of HYAC Syslem was caiculatad as 1.46

Ovearall KWITR (chiller1 + chiller2) = {Tolal kW) Tolal lonnege
= [{kW) chiller1+ (kW) chiller2 + (kW) Primary Pumps
+ (kW) Sacondary Pumps)/ Total Tonnage pensrated
= (273+176+B.4+12 36)316
=150 kW/TR

—
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5.4 Recommendations

« |t is proposed 1o replace ane existing air cooled screw chiller 1 wilh
water cooled screw chillers which can be operaled from May to

October.

« One existing air cooled screw chiller can be used during the months of
June to September in addition lo the proposed water cooled plant.

Benefits

The implementation of above recommendations has a saving polenlial
of Rs. 11.52 Lacs. The inveslment for one new water cooled screw
chiller, condenser pumps & cooling lower would be Rs. 35.0 lacs.
However, the salvage value of exisling air cooled screw chifler would be
Rs. 10.0 lacs angd the net investment required would be Rs. 25 lacs only.
This gets paid back within 2.1 Years.

- 36 -
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ENERGY SAVING PROPOSAL NO 4

Replace existing Chillerl with water cooled screw
chiller.

During the detailed energy audil bwo of the 200 TR chillers were sludied
to evaluale the saving potential by replacing existing chillers with water cooled
screw chiliers.

The energy consumplion pattern of chiller no. 1 al nermal running ioad
was recorded and is given in the figure-5.3 below:

Foweer Cirened of Coiller WMo L

ELiTE
180 e, e s i A A
B R e 1 e e e
140 y
110
1

"l
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40
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F P P c?‘ L T P P P &‘ P S
Al e e g t'f"-" ‘h"' e .q'q"" o #.@#‘;P-;f‘gf EP.(F'EP
STl e e e -\f i R L -\'-" oty = '¢ ¢ '»“ =

Figure-5.3: Average loading paltem of chiller

The average power consumption and the TR generated by chiller-1
during the monitoring period was recorded as 273 kW and 200 TR,
respectively. Therefore, the average energy consumption worked out lo be
1.36 KW/TR. However, the energy consumption of 2 na. chilled primary water
pumps was 8.4 KW & power consumplion of secondary water pump was
12.36kW respeclively. Thus average energy consumption for chiller plant-|
works oul [0 be 1.46 KW/TR.

PSCST had recently conducled energy audit of water cooled chillers of
capacily 350 TR wherein specilic energy consumplion of chiller was found to
be as low as 0.495 KW /TR. The same can be corroborated with lechnical
literature wherein recommended SEC of similar water cooled chillers at full
load is 0.64 kW /TR or less. Further, as per efficiency recemmendatiaons Air
Conditioning & Refrigeration Institute {ARI} standard 550/590, the
recommended full load SEC of air cooled chillers with screw compressor of
capacily upto 200 tones is 1.23 kW /TR or less.

The existing air cooled screw chillers are operaling at the SEC ol 1.46
kW /TR. Replacement of existing system with waler cooled screw chiller will
reduce lhe SEC by 0.6 kW/TR.
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Recommendation

Il is therefore recommended to replace one existing air cooled chiller
used from May lo September with waler conled screw chillers.

Banefils
Enargy Consumplion of existing Air Cooled = 1.46 KWITR
Beorew Chiller Planl
Energy Consumption of proposed Waler =  0.86 kW/TR

. Cooled Screw Chiller Plant

Energy consumption reduction {1.46-0.B6} KW/TR

0.6 kWITR

1250 hrsivear

0.6 kW/TR x 200 TR x 1250 hrs/
» year x Ris 7.68 /unit
Rs. 11.52 Lacs

E 2
E &
3 2
Ll
{| RS |

it

- ent {nvestment sstimaled for T new water = Rs. 35.0 Lacs
mﬁdSWwduﬂsrs.?DﬂTReam condenser walar

§ and cooling towers)

Jyaga value of existing chillers = Rs.10.0 Lacs

= 21 Years

nnual saving potential is Rs. 11.52 Lacs, which requires investment of
0.25 Lacs. This gets paid back within 2.1 Years.
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ENERGY SAVING PROPOSAL NO 5

Modify chilled water circulation system and eliminate
use of primary pumps.

The performance of lhe exisling operation of the primary chilled water
pumps and secondary chilled waler pumps was analysed. Four primary chilled
waler pumps are installed belore the chillers and three secondary pumps are
inslalled after the chillers as illustraled in figure-5.4 below. Qut of these,
2 primary pumps and 1 secondary pumps were in operation during the audil.
The rated/dasign and measured values ol chillad water pumping system is
given in lhe Table-5.6.

Table-5.6: Parameters for Chilled Water Circulalion Pumping Network

Rated Values | Measured Values

| @ | H |kw | Efficency | Q@ | H | H |kW Efficiency
;_f'm".-’hr} f'rr‘:jl| (%) Ifm “hr) 3 ok g (Yaage)

1 | Primary (109.3% 12 | 5.5 65 79.66 2.9 4.0 |42 | 57.06

- -
.-

Pump 1 i

2 | Primary 10839 12 | 55| 65 | 7966 | 29 | 40 |41 5845
Pump 2

3 | Primary 109.39 12 | 55| 65 | 7966 | 29 | 40 |41 56.06
Pump 3 | |

4 Secondary NA [ NA | NA | NA | 240 | 34 | 37 [1236 2635
Pump | | | E

Analysis:

The chilled water circulation pump lransfars the chilled water in the
circulation circuit of the network. The chilled water from chillers is pumped by
ihe secondary pumps lo ARUs for G+7 & G+3. Tha water is returned by gravity
NMow at the iniet of primary pumps. Primary pumps are used 1o pump the water
10 the condensers of Lhe chillers as illustrated in figure below. As saen from the
above table, the measured head at the inlet of primary pumps is already high
(more than 2.9 kgiem®). Therefore, return chilled water of AHUs can be directly
sent to the chillers, bypassing the primary chilled water pumps. However, the
primary pumps can be used during exigencies by providing pressure swilch
wilh transmitler, when available head at the outiet of secondary pumps is less
than the reguired head.
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Recommendations
« Eliminate the use of primary chilled waler pumps.

« Feed lhe return water of AHUSs directly lo the inlel of chillers

Benefils
Operaling hours = 10 Hrsfday x 25 days x 5 monlhs
= 1250 hrs/year :
Saving polential by eliminating = 8.4 kW
primary pumpgs
Annual savings = B.4 kW x 1250 hrs/ year x Rs. 7.68/ unit
Rs. 0.80 lacs
Investmenl (Estimated invesiment for = 0.50 Lacs
maodification of existing chited wealer fina)
Fayback = 8 months

The annual saving polential is Rs. 0.80 tacs, which requires investment of
Rs.0.50 Lacs. This gets paid back within § Months.
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N CHAPTER 6.0
i DIESEL GENERATOR

Three Diesel Generalor sets have been inslalled to lakecare backup
. electrical power In case of power failure. Rating of 2 DG sets is 350 kVA each
and 1 DG aet Is 82 5 kVA. Performance analysis was carried oul on DG sets—of
A60 kVA 1o check the specific power generation of DGs,

Diese| Generator No 1 Fuel Consumplion Analysis
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Figure-6.1:Performance curve of DG sel-1
Ciese| Generator No 2 Fuel Consumption Analysis
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Figure-6.2:Pedormance curve of DG set-2

In the figures above, blue {upper) line is showing average loading in kW

le Spectlic Power Generation was worked oul as given in the table-6.1
low. The average loading of DG sel 1 was 190-200 KVA & the loading of

Dvaft Envegv Awdit Rep't- PTL
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Table-6.1: Calculation of Specilic Power Generaticn of DG set
Description

Energy Meter
Slart Reading kvWh 3317 58319
Stop Reading kWh 33459 58456
Total Unils Generated kWh 142 137
Total Fuel Consumed Litres 40.3 3rs
Spacific Power Generalion |  k¥h/Liler 3.52 365

The Specific Power Generation of DG set-1 and DG set-2 was observed :
as 3.52 kWhlitre and 3.65 kWhilitre respectively, which is above the minimum =
recommended leval of 3.50 kWhilitre. Therefore, the performance of DG sets
is satisfactory.

However, it is recommended 1hat Maintenance/ overhauling of DG sets
are to be carried out periodically to maximize the sp. power genaration.
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: Chapter 7.0
~—
LIGHTING
. Tha Lighting syslem and illuminalion in diferent areas of Complex was
-~ sluchad in detail. The iotal connected lighting lecad of the complex was 178.65
kW with Hs distribution as under:
32 Indoor light load - 160 kW
Outdoor light load - 18.65 kKW
=
- The Indoor lights instalied in the complex are 18 Watt & 36 Watt lubes
and 18 Watt CFL .The various type of light fdures installed in the indoor and
e, : .
| = ouldoor lighls are given in Table-7.1 below:
-
Table-7.1: Details of Indoor & Quldoor Light Fixtures
S No. Type of Fixture Quantity
& A Indoor Lights
1. 4x18 E. Tube sel (PH) 238
2. . | 1x38 E. Tube set (PH 699
3 2x36 E. Tube sel (PH) 652
4, 2x38 box type. Tube sat (PH) 28
5. 1x36 box Tube set (PH) 334
6. 2x18 CFL 1007
7. 1x18 CFL 111
8. 70 W Halide lamp 16
B. Qutdoor Lights
1. HPSY lamps at 6 meter pole 56
2. CFL lamps at 4 meler pole
3 Mercury vapour lamps al hump pipes 3
L 4. HPSY lamps at 3 meter pole 63
5 5. CFL larmps at 1 meter enviranment lighting 35
# 6. | HPSV face light 12
- As detailed above, the indoor lighting is mostly based on Auorescent
tube lights/CFLs. Whereas, sodium vapour lamps/ CFLs have bean used for
% ouldoor lighting. As per Bureau of Energy Efficiency (BEE) recommendalions,
~ LED tube light filtings provide more lumens and are energy efficient. The LED




fixtures can be replaced within the exisling filings directly. Further, the
LEDs will alsa improve powaer factor in the supply grid.

During the audit, the operalion of lights during the day and night .
was sludied for idenlifying feasibility of eanergy conservation in lighting systess.
The lux levels of lighling in indoor and outdoor area, both during day time amd =
nighl lime were also monilored using lux meler. The average lux levels in
various areas are given in tabie-7.2. It was also observed lhat the occoupancy
level is negligible in washrooms and lights are kept ON.

Table-7.2: Measured Lux Levels at Various Locations in the Complex

deeeeeseeaed

Area Lux Level Fixtures
Banguel Hall 300 FTLs{ 4x18 W) : 58 nos. | |
FTLs {2x36 W) . 10 nos.
Washroom | 50 FTLs (2x36 W) ; 60 nos.
VIP Canteen 120 FTLs (4x16W) : 28 nos. |
FTLs { 28 W) : 2 nos.
Canteen 100 FTLs (1x35W) : 20 nos.
7" Floor, Distance 120 | FTLs (2x36W, 1x36) : 78 nos.
Education Slore
6™ Floor Not in FTLs (2x35W,1x36) : 78 nas.
operation | i b ok
| 5" Floor 150 FTLs (2x36 W) : 25 nas
4" Floor — 120 FTLs (2x36W, 1x36) : 78 nos.
l 3™ Floor 120 | FTLs {2x36W,1x36) : 78 nos.
2™ Floor 120 | FTLs (2036W,1x36) : 78 nos. |
i 1% Floor 120 | FTLs (2x36W,1x36} : 78 nos.
" Ground Floor 120 | FTLs (2x36W, 1x36) : 7B nos.
VC Office 120 FTLs (2x36W, 1x36) - 76 nos.

7.1 Observations
= Arcund 3400 nos. of 36 walts ({T8) & 18 watts Fluorescent Tube Light

{FTL) fixtures with electronic chokes are being used for illuminaticn at
different areas. Out of these, 2400 are T8 fixlures and 1000 are 18 watts
FTL fixtures. Majority of light fixlures are installed in storage rooms/non
occupied area which are in use for short duration, Out of the total lights,
approximalely 35% of the T8 FTL fixtures and 50% of the 18 W FTLs
fintures are commonly used during the day time which can be replaced
with the 18W LED fixlures and 9W LED fixtures respactively. The
power consumplion of remaining fixtures in the storesfun occupied
areas can be further reduced by controlling additional light operation/

opfimising its operation by installing the sensors.
=
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& «  H0 oy, of 150 walls High Pressure Sodium Vapour {HPSV) and 63 nos
- ol FU walls fixiures are being used for sireat light illumination al different
s areas. These fixlures are reported 1o be wilh Copper Chokes. The 150w
HPSY fixtures can be replaced wilh the 80W LED lamps and 70W
™ HIPSV lixtures can be replaced with the 30W LED lamps.
58
/.2 Recommendations
% « Proposal No. 6: Replace 800 nos. of 36W FTL's & 500 nos. of 18W
FTL's with 18W LED tube lighl filings & SW LED Iube lights,

respeclively, which remain operational most of the lime in indoor
o lghting, in @ phased manner under the fault replacemenl policy.
s Proposal No. 7; Replace 56 nos. of 150W High Pressure Sodium

= Vapour (HPSV} fixtures & 63 nos. 70W fixtures wilh 60W & 30W LED
—~ fitlings respeclively in outdoor lighting.
e ¢ Proposal No. 8; linstallalion of Qccupancy sensor in washrooms and
atores.
oe, 7.3 Benefils

The implementation of above recommendations has a saving polential
of Ra. 7.26 Lacs with an invesiment of Rs. 23.55 Lacs. The recommendalions
wise details are as under:

Recommendation | Saving Investment Payback Period
Potential
Recommendalion® |Rs. 532 Lacs Hs. 12,55 Lacs 28 monlhs
Recommendation 7 | Rs. 3.68 Lacs Rs. 10.0 Lacs 33 months
Recommendaiion 8 | Rs. 1.0 lac Rs. 1.0 lac 12 months
- -db .




Energy Saving Proposal no. 6

Replace 800 nos 36 watts with 18
fluorescent tube lights and 500 nos. of 138
Jixtures with 9 watts LED tube lights

Approximately 800 nos. of 36W & 500 nos. of 18W Fluorescent 1
Lighl fixtures are commonly used for illumination af differenl indoor
These fixturas are with electronic chokes. These fittings can be replacad
18 watts & 9 watts LED Tube light fittings directly.

The advantages of LED tube light filings are:

+ |t gives equivalent/more lumens output while consuming less power.
+ i has better colour rendering index and gives more bright light
+ |l Improves Power factor (approx. 0.95 lag.) across the supply grid.

Recommuendalion

There is a polential of savings by replacing existing fittings with
energy efficient LED fitlings Moreover, the LED based filtings have average li#*
of more than 50,000 hrs.

Benefits

Replacement of 800 nos 36 watts fluorescent tube lights with
watts LED

Power Consumption Data of 1 fixture

40 W

Existing Fixture

1BW

M

Proposed (LED based}

40-18 W
22 W

Power saving per fitting

nmu

n

Total No. of fittings 800 nos.

22W x B nos.
17.6 kW

Tolal Savings Potential

17.6 kWx3000hrs.x Rs7.668/Unit =
Ra 4.05 Lacs -
Rs 8.8 Laca

Annual savings

nmoiaon

Investment (investment esiimaled for BOO new
LED fixiures and necessary slectrical modification
# required in the systemn @ Rs. 1100 Mxiune)

Payback = 217 yearm .
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) Rapluce 500 nos 18 watts fluorescent tube lights with 9 watts
~ LED
73 Honolils
b, { oow Curaumiption: Date of 1 Fxlure
Exisling Fixiure = 20W

|,
\ Proposed Finture (LED} = 9W
! Powst saving per fitling = 20-9W
3 = W
o,
' Tolal No. of fitiings = 50D nos.
A=

Tois Savings Polential = 11W x 500 nos.

= 5.5 kW
Annual savings = 5.5 kWx 3000hrs.x Rs 7.68/Unil
= Rs1.27 Lacs

Investment {investmen! estimalsed Ffor 500 = Rs 3.75Lacs

new 0 walls LED fixtures and necessary

Shadincal modificatian if required in the system

& Ra. 780 Mxturs)

Payback perlod = 2.95years

The annual savings potential is Rs 1.27 Lacs. The inveslmeni required is
As. 3.78 Lace, which will be paid back in 2.95 Years.

AN
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ENERGY SAVING PROPOSAL NO 7 il

Replace 150W HPSV street lights with 60 watts LED & 70W -
HPSV with 30W LED street lights. M

56 nos. of 150 watts High Pressure Sodium Vapour (HPSV) fixtures & -,
63 nos. of 70 watis fixtures are being used for streel light illumination al
different areas. These fixiures are wilh traditional Copper Chokes. We can
replace 150W HPSV fixlures with 60W LED lamps & 70W HPSV fixtures with —
30w LED tamps. _

LED fixlures have the following advanlages —

« Gives equivalent/more lJumens oulpul while consuming very less power.

« Better Colour rendering index.

« Gives more bright light

» |Improved Power factor {(approx. 0.95 lag.}

e Life of lhe LED lamps is 53,000 hours {10 years) whereas, the life of B,
HPSV lamp is 15,000 hours (4 years). -

}'I

Benefils i

Replacement 56 nos 150 watts High Pressure Sodium Vapor
fixtures with 30 watts LED — -

Power Consurnplion Dala of T fixture

165 W

B0 W

165-60 W

105 W

56 nos.

105 W x 56 nas.

59 kW

5.9 kW x 3650 hrs. X Rs 7.68 /Unit
Rs 1.65 Lacs

Rs. 0.56 lacs

Exisling Fixiure
Proposed (LED based}
Power saving per Niting

I u

Total Ne. Of fiflings
Total Savings Possible

Annual savings

([ | T A S T

Saving on account of reduction in the
repair/y  maintenancaireplacement @
Rs. 1000/- per HPSY lamp per annum
Tolal Annual Saving = Re.221lacs
Investmeant = Re56Lacs
finvesimen! estimated for 56 new LED streel

fighls and necessary slectrical madification if

required in the sysiem al the rale of

Rs. 10,000/ streal figh)

Payback = 25 years
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Replace 63 nos 70 watts lighting fixtures with 30 watts LED

Power Consumplion Data of 1 fixture
Exisling Fixlure
Proposed (LED based)
Power saving per fitting

Total No. QI itlings
Total Savings Possible

Annual savings

Saving on account of reduclion in the
repairf  maintenance/replacement @
Rs. 1000/- per HPSV lamp per annum
Tolal Annual Saving

Investmenl

{imvastment eslimated for 62 new LED streat
lights and necessary electrical madification if

required in the system at the rate of Rs. 7,000
/ street lighi)

Payback period

77 W

0w

F7-a0w

47 W

63 nos.

47 W x 63 nos.

3.0 kw

3.0 kKW x 3650 hrs. X Rs 7.68/Unit
Rs 0.84 Lacs

Rs. 0.63 lacs

Rs. 1.47 lacs
Rs 4.41Lacs

1.0 years

- 50 -
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ENERGY SAVING PROPOSAL NO 8 pes

Optimize power consumption of lighting by automation”

-

During audit, it was observed thal the occupancy in washrooms is very
low. Therefore the lights remain ON continuously. Each Washroom "
3 nos. of 2x36 watt lighting fixiures. The totel connected load of washrooms s

about 12 kW.

Recommendation ~
power consumplion of washroom fighti-.g .
nwanted/extra lights and by instali~qg
there would be around 30% reduc.\

it is recommended to optimize
system by identifying and removal of u
occupancy sensors. It is gstimated that

in the energy in the washrooms by installation of occupancy Sensors.
& d
Benefits -~
Annual Savings = 12 KW x 30% x12 hrs.x 300 daysfannum x
= Rs.1.0 Lacs =
- r o
Investment = Rs,. 1.0 Lacs -~
(For Occupancy Sensors } E
Simple Payback = 1 year -

The total annual saving potential is Rs. 1.0 lacs. The investment™
required is Rs. 1.0 Lacs, which will be paid back in 1.0 year.
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Chapter 8.0
OTHER OBSERVATIONS

Optimize power consumption of lighting by switching off
indoor lights in night.

As per the dala provided by Punjab Technical University in the
quantionnaire, the indoor lighls are kepl ON from 8:30 AM to 5:30 PM during
tay ime & outdoor lights are kept ON from 7:00 PM ta 5:30 AM. The lotal
connocled load of the ouldoor lighting is 18 kW. However, during the energy
audil, it was observed thal in most of the areas, the indoor lighls during night
ime were aiso kepl ON & the lotal working load during the night {i.e. 7:00 Pm
ta 5:00 AM) was in the range of 34-44 kW and the load from 5:00 AM to 8:00
AM reduced lo 17-22 kW due to switching off the outdoor lighls,

As per the tolal connected load of outdoor lighting, Ihe total working load
during might should not exceed 20 kW/hr. The unwanted indoar lighls can be
switchad off during Lthe night/non working hours which will resull in saving of at
lsast 5 kWhhr,

Recommendations
Swilch off the indoor lights during nighl/non-warking period.

Benefits
Total working load measured during nighl = 34-44 kW
(7:.00 PM o 5:00 AM)
Tolal connecled/working load of outdoor = 18 kW
lights ;
Power Consumption of indoor lighting during = 10-15 kW
night time
Saving Potenlial by Switching off the indoor = 5 kW
lighta -
Annual Savings = 5 kWrhr x 3000 hrs.x Rs.
= 7.68/unil
= Rs. 1.15lacs
Invastmenl = Nil
Payback = Nil

T
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CHAPTER 9.0
MANAGEMENT ASPECTS & CONCLUSIONS

Qbjectives of Punjab Technicat University, Kapurthala should be

* To have a firm top management commitment so that the complex
achieves energy conservation on a time bound basis.

* To make Energy conservation a permanent activity

* To achieve lowest auxiliary energy consumption.

* To achieve the status of best energy efficient complex in India.

* Toimplement the recommended proposals and reap the banefils.

Approaches io an Energy Conservation Ideg

* Each energy conservation idea shouid be seen as an opportunity for
improvement. The apprcach must be on how o implement each -
proposal and overcome the problems, if any. !

« It is easier to say a proposal is not possible or not implementable,
but the benefit comes from the actual implementation, which needs
iot of courage, conviction and will power to implement.

Specific Recormmendation

+ Punjab Technical University should form an energy conservation
cammittee. The commitiee shouid consist of senior operaling and
maintenance persennal.

* The committee should meet once in a month with a specilic agenda
to review the progress of implementation of proposals and to guide
the implementation team.

* The management should also select a senior person, as Energy
Manager and he should co-ordinate all implementation activities.

* The main responsibility of implementing the proposals and
achievement of savings should be with the concerned operating and
maintenance personnel and not with the Energy Manager.

* The immediate task of Team should be to implement the identified
proposals and gel the savings.

* s recommended lo inlroduce a suggestion scheme for energy
conservation. The energy conservalion committee should review all
suggeslions and good proposals should be implemenled.

- S5
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9.5

9.6

9.7

Assign specific responsibility

. ‘While. the overall responsiuility for energy conservation rests with

lhe top managemenl, the concemed operating { mainlenance
personnel should implement and pencodically report progress on
energy saving proposals.

Therefore, each energy saving proposal should be assigned o a
specific operaling / mainlenance personnel for implementalion and
maniforing.

Specific ime bound aclion plan is required for implemenlalion and
monitoring of energy saving proposals.

Monitoring of proposals

All Lhe implemenled proposails are 1o be monitored on a proposal-by-
proposal basis lor actual achievement of savings on a manthly basis.

Maotivational aspects

The successful management ol energy depends on molivation of
technical personnel and lheir commitment. It is recommended thal
operaling / Maintenance slaff be depuled for lraining programs in
specilic areas like

Pumps

HVAC

Coaoling lowers

DG sets

Motors

Electrical distribution
Lighling

Co T o S o o B R & B

Conclusions

The detailed energy audits conducled jointly by the pla'nt and energy
leams have idenlified an annual energy saving polenlial of
Rs. 31.76 Lacs, based on the presenl energy cost.

The summary of annual savings identified

Total annual saving (8 Proposals) =Rs.31.76 Lacs
Annual Savings without Invesiment = Rs. 8.60 Lacs
{2 Proposals)

Invesiment required (6 proposals) = Rs.49.55 Lacs
Average payback period [or capital = 19 Monlhs
proposals

V8
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it is proposed that the management should

* Assign specific responsibility for implementation of proposals.
» Monitor savings achieved on a praposal by proposal basis.
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» Punjab Technical University team, should have the goal of a
achieving the best energy efficient cornplex status in the country.
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ANNEXURE - |

PROPOSED FORMAT FOR
MONITORING THE
IMPLEMENTATION OF ENERGY
SAVING PROPOSALS
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Divafi Energy Audit Repore- FTL

FORMAT FOR MONITORING THE IMPLEMENTATION OF
ENERGY SAVING PROPOSALS -
S | Energy Annual | Investment | Simple Dept { Target Remarks @
No  saving Savings | {Rs Lacs) | Payback Person Dates L
proposals (Rs | | {Months) ! Responsible |
| _Laes) ' | ] -
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ANNEXURE - 1I

LIST OF
INSTRUMENTS
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Dwaft Energy Audit Repari- FTL

List of Instruments used during Energy

10.

Audit

Three Phase Elecirical Power Analyzer
Digital Ultra Sonic Water Flow Meter
Digital Pressure Gauge

Digital Lux meter

Digital Dislance Meler

Digital Multi-meter

Digital power clamp meter

Power factor meter

Digital Hygro Thermo Meter

Digital Anemometer

=80 .



ANNEXURE-II

LIST OF
ENERGY EFFICIENT
EQUIPMENTS SUPPLIERS
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ADDRESS OF ENERGY SAVING EQUIPMENT
SUPPLIERS '

SUPPLIER OF TRANSFORMER

| 1. Crompton Greaves Limited.

{Transformer Division)

Kanjur Marg (East), Mumbai-400042,

India.

Tel: +91-022-25782974,
67558000,67558202,
67558211,67558390,

Fax: +91-022-67558305. 25798214

Contact Person:

Mr. 8 Ukil

Emall: cg.power@cgl.co.in

2. EMCO Limited

Plot # F-5, Road No, 28, Wagie Industrial
Estate,

Thane-400 604. { Ingdia

Tel : (91-22 } 40404802

Fax :{ 91-22 ) 2582 0571

Contpct Person.

Mr M.K. Pradhan

Mobile: 996 757 8113
Email:pradhan@emceindla.com

3. Bharat Heavy Electricals Ltd.
Integrated Office Complex
Lodhi Road,

MNew Delhl - 110 003

Tel : (011) 256001010

Fax ' (011} 264923021
(011) 26492534

4, ABB Ltd,
14 Mathura Read ,
Faridabad, 121003
Tel ; (0129) 227 5592
Fax : (D129) 227 9692

Contact Person
Mr. Sanjib Chaudhuri
Email; sanjib.chaudhuri@in.abb.com

"SUPPLIER F FT

1. BHEL
BHEL House, Siri Fort,
New Delpi- 110049,
Tel : 011 26001010
Fax ; 011 256493021

Coptact Person .
Mr. N Ramakrishna
Contact No. - 9945530146

RT- -ENE
2.Danfoss Industry Pvt Ltd
VI floor, IMD Pacific
Square,Sector - 15,N . H.-8,
Hoshiarpur -122001
Tel : 0124 4036677
Fax : 0124 4039321

Contact Person;
Mr. Mahendra Chalke
Contact No.-09967871799

3. Sjemens Ltd.
Thane Belapur Road
Thane — 400601,
| Tel : {022)27623502
i Fax :{D22)27623727

Mr. Rajesh Jain
Contact No, 9987089336

4. ABB Ltd.
14 Mathura Reoad ,
Faridabad, 121003
Tel ; {0129) 227 5592
Fax : {0129) 227 9692

Contact Person
Mr. BY Ravishankar /
Mr. R Marayanan

Contact No. {080) 222318231

1. BHEL
BHEL House, 5ir Fort,
New Delhi- 110049,
Tel ' 491 11 26001010
Fax ; +91 11 26493021
| +91 1} 26492534

AUTOMATIC STAR-DELTA-STAR

NVERTOR

2 Danfass Industry Pvt Ltd
W1 floor, JMD Paclfic
Sguare,Sector ~ 15,N.H.-8,

Hoshiarpur -122001
Tel : +911244036677
Fax : +911244039321
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Contact Person .t
Mr. N Ramakrishna
Contact No. - 9945530146

Contact Person.
Mr, Mahendra Chalke
Contact Mo, -09967971799

3. Slemens Ltd.
Thane Betapur Road
Thane - 400601,
Tal ; {022)27623502
Fax :(022)27623727

Contact Person
Mr. Rajesh Jaln
Contact No. 9987089336

4, ABB Ltd.
14 Mathura Road ,
Faridabad, 121003
Tel ; (0129) 227 5592
Fax : (0129} 227 9652
Contact Person
Mr. B% Ravishankar
Contact Mo, (0RO0) 222318231

5. Phoenin Contact

& - 5872, Okhla Indl. Area, Phase - 11,
tew Delhi -110 020
Tel (011) 30262 8OO
Fax {011) 26383 2B5
Ernail:works@phnenixcuntact.m.ln
Contact Person
Mr. Ashish Manchanda

l Contact No. - 9350043430

6. PMI ASSOCIATES
114,GH-3 DDA Flats,
Paschim Yihar,

New Delhi -110063(India)

Tel ; 011-25253104

Fax . 011-25280319

Contact Person,

Mr. Sandesp Sharma
Contact No. 0910037099

SUPPLIER FOR APF

1. BHEL
BHEL House, 5irl Fort,
New Delhi- 110049,
Tel : 491 11 26001010
Fax . +91 11 26493021
+91 11 264592534
Contact Person ;
Mr. N Ramakrishna
Contact No. - 9945530146

2 .Danfoss Industry Pvt Lid
VT floor, IMD Pacific
Square,Sector — 15,N.H.-8,
Hoshiarpur -122001
Tel : +911244036677
Fax : +911244039321
Ferson.
Mr. Mahendra Chalke
Contact No.-09867971799

3. Siemens Ltd,

Thane Belapur Road

Thane - 400601,

Tal : {022)27623502
Fax ;(022)27623727
Contact Person
Mr. Rajesh Jain
Contact No. 9987089336

4. CONZERY SYSTEMS PVT LTD

Colony (IDC)
Mahraull Road
Hoshiarpur - 122 001,
Tel:- 0124 4268899
Fax:- 0124 4268957

Email: del.sales@conzerv.com

87, ist Floor Industrial Development

5. NAAC Energy Controls (P} Ltd
£-135 Hosiery Complex,

Phase JI (Extn.), Noida - 201305
Tel.: 0120-4221631, 32, 33, 34

Contact Person:
Mr. Chander M, Kapoor

Cell; 09811159085

6. EPCCS India Pvt Limited
11'th Floor,
28 Dr. Gopal Das Towefs
Barakhamba Road,
MNew Delhl- 110 001
Tel: 011 23704143, 23704144
Fax: 011 23704146

1. BHEL

BHEL House, 5ir Fort,

Mew Dalhi- 110043,

Tel ; +91 11 26001010
Fax @ +91 11 26493021
Contact Person :

Mr. N Ramakrishna
Contact No. - 9945530146

SUPPLIER FOR CAPACITORS BANK

2. ABB Ltd.
Plot Hos 5 & 6 2nd Phase
550058 Bangalore
Phone; 0B022949328
Fax ; DBO 225949339

Contact Person:
Mr. Uday Sampat

s
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3. siemens Ltd,

Thane Belapur Road

Thane - 400601,

Tel : {022)27623502
Fax :(022)27623727
Contagt Pergon
Mr. Rajesh Jain
Contact No. 9987089336

4, MAGHEWIN MAGNETICS
L - 43, M.I.D.C,,
Kupwad - 416436.
Dist. Sangli,
Tel,: 0233 - 2645041 f 2645456
Fax : 0233 - 2645856

5. NAAC Energy Controls {P) Ltd

C-135 Hosiery Complex,

Phase II (Extn.},

MNoida - 201305

Tel.: 0120-4221631, 32, 33, 34
Fax; {91)-(1201-4221635

[l I a
Mr. Chander M. Kapoor
Celi; 09811199085

&. EPCOS India Pvt LUmited
11'th Floar,
2B Dr. Gopal Das Towers
Barakhamba Rcad,
New Delhl- 110 001
Tel: 011 23704143, 23704144
Fax: 011 23704146

7. Madhav Capacliors Pvt. Ltd.
B-5-2, M.I.D.C. Indl. Estate,
gngsari, Fune - 411 016.

Tel' 020 - 271222360/27122752
Fax : 020 - 2712 27 62

8. HOC_AGE Engineering Ltd.
165, HS1DC KUNDLI, Indl. Area,
Distt. Sonepat - 130128
v Tei: 0130 - 6452667

1. BHEL

BHEL House, Sl Fort,

Mew Delhi- 110049,

Tel ! +91 11 26001010
Fax : +91 11 26493021
Contact Person |
HMr, N Ramakrishna
Contact No, - 9945530146

SUPPLIER FOR ENERGY EF

2. Crompton Greaves Limited
(LT Motars Divislon):
Af6-2, MIDC Industrial Area,
Ahmednagar- 414111
Tel: 0241- 2777500, 2777372
FAX: 0241-2777508, 2776103
Contact Person:
Mr. Ramesh Kumar
Email: remesh. kumar@cg!.co.in

3. Siemens Ltd.

Thane Belapur Road

Thane - 400601,

Tel : (022)27623502
Fax (022327623727
gg ]Iﬂj;; EQFEQH
Mr. Rajesh Jain
Contact No. 9987089336

4, Kirloskar Brothers ltd
Jeevan Tara Bullding,
5, Pardlament Street,
Mew Delhi 110 001
Tel * +91-011-41501055 to 62
Fax : +91-011-23342002

Email delhi@kbi.co.in

5. Bharat Bijlee Ltd,
Milap Niketan, 4th Floor,
84, Bahadur Shah Zafar Marg,
New Delhi, 110 002.
Tel; 011-23356033, 233196594
Fax: 011-23319413
Emall: bbldelhifidel.bhamlbijlee. com
Contact Person:
Ms. Pratibha Chopra
Cell : 0S810096684

6. Navyug Electric Motors & Pumps Ltd.
Plot-4, Phase-1I, GIDC, Yatva,
Ahmedabad - 382 445
Tel ; 079 256831432, 25831433
Fax ;: 079 25831434
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SUPPLIER FOR ENERGY EFFICIENT PUMPS

1. BHEL | 2. Crompton Greaves Limited

BHEL House, Sirl Fort,

Hew Dalhl- 110049,

Tal : +91 11 26001010
Fax : +91 11 26493021

Mr. N Ramakrishna
Contact No, - 9945530146

(LT Motors Division):

A/6-2, MIDC Industrial Area,
Ahmednagar- 414111

Tel: 0241- 2777500, 2777372
FAX: 0241-2777508, 2776103
contact Person:

Mr. Ramesh Kumar
Email:ramesh.kumar@cgl.co.in

| Tel: 011-23355033, 23319694

|  Contact Person: -~

3. BHARAT BIILEE LTD.
Milap Niketan, 4th Floor,
 BA, Bahadvur Shah Zafar Mary,

. Fax: 011-23219413
~ Ms. Pratibhs Chopra

Cell : 09610096684
Emall: bbldelhi@del.bharathiilec.com

4, Kirdoskar Brothers |td
Jeevan Tara Bullding,
5, Parllameant Street,
New Delql 110 Q01 -
Tel : +91-011-41501055 to 52
Fax P 4+591-011-23342002

Emall dehl@kbl.co.in
Contact Person;

Mr. P K Tayal
Cell; 09425048723

5. Shakti Pumps (India} Limltad,
Plot no. 401,302 & 413,
Sector 3, Pithampur-454775
Tel: 07252- 410500, 410700
Fax: 07292 407044

6. Grundfos Pumps India Pvt, Ltd.
B-1/D-5, 1st Floor
Mohan Co-operative Ind| Estate
Mathura Road,
Mew Delhi - 110044
Tal: (011) 4222 €090
Fax: (011} 4222 6020

E-mail: salesindia@grundfos.com

1. Amtech Electronic (1) Lid,
E-5, GIDC, Electronics Zaone,
Gandhinagar - 382028,
Tel : (079)-23282101, 23289102,
Fax : (079)-23289111
Email: info@amtechelectronics.com
Contact Person

Mr. S B Mahajani
Contact No, - 9913143673

SUPPLIER FOR VARIABLE SPEED/FRE

DRIVES/PROCESS AUTOMATION

2. Crompton Greaves Ltd

(LT Motors Division)

AfG-2, MIDC Industrial Area,
Ahmednagar- 414111

Tel: {0241)- 2777500, 2777372
FAX: {0241} 2777508, 2776103
Confact Person:

Mr. Ramesh Kumar
Email:ramesh. kumar@cgl.co.in

3. Rockwell Automation India Ltd
A-66,Sector-64,
Noida-201301{U.P) India
Tel : (0120) 4671477

Fax : (0120) 4217928
Contact Persan

Mr, Meenu Singhal

Contact No, - 9811150530

4. Phoenix Contact
A - 58/2, Okhla Indl. Area,
Fhase - II, New Delhi -110 020,
Tel (011) 30262 800

Contact Person
Mr. Ashish Manchanda
Conktact No. - 9350043430

Emall:works@phoenikcontact.co.in
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5. Honeywell Automation India Ltd
8&, Ist Floor,Gkhla Phase ITI New
Celhi - 110020
Tel.: 011-66116300
Fax: Q11-668116327
Contact Person

Mr. Prabhat Verma

Contact No. - 9618230888

6, ABB Litd.
Plot Nos 5 & & 2nd Phase
Bangalore 560058
Tel: 080- 229459355
Fax: OB0-22949389
Contact Person
Mr. K Sreevatsa
Cell; 099014 90980
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1. CSRAM Indla Private Limited
Signature Towers, 11th Floor
Tower B, South Clby - 1
122001 Hoshlarpur,

Tel.: 01234 238 31 680
Fax: 0124 238 31 B2

2. Bajaj Electricals
1/10, Asaf all Road
Mew Delhi 110002
Tel +91-11-23236055
Fax +91-11-23230214
E-mail:

del cic@baijajeleciricals.com

]
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3. Philips Electronlcs India Ltd
Ashoka Estate, 9th Figor,
24, Barakhamba Road, Connaught
Flace
New Delhi - 110001
Tel: 011-43528800, 21353280
Fax: 011 23314332
Contact Person:
Mr, 5 K. Dangl
Email:

s k.dangi@philips.com

4. G.K. Energy Markaters Pvt, Ltd,

F.Nob0l,BNollB,

Qpp Data Mandlr ,

Lokmanya Nagar , LBS Road ,
Navl Peth, PUNE - 411030

Ph- no - {020} 2432 1115
Fax No = (020) 2432 1115

Contact Persan :
Mr. Gopal Kabra
Cell = 89970450000
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SUPPLIER OF CFL & METAL HALIDE LAMPS

1. OSRAM Indla Private Limited
Signature Towers, 11th Floor
Tower B, South Clty - 1
122001 Hoshlarpur,

Teld.: 0124 238 31 BO
Fax: 0124 238 31 82

2. Bajaj Electricals
1710, Asal All Road
New Delni 110002
Teb +91-11-23236055
Fax +91-11-23230214
E-mall:
i lectricals.,

1. Philips Electronlcs Indla Ltd
Ashoka Estate, 9th Floor,
24, Barakhamba Road, Connaught
Place
New Delh| - 110001
Tel: 011-43529800, 23353280
Fax: 011 23314332

Mr. 5 K. Dangl
{  Emall: 5.k.dangi@philips.com

4, Crompton Greaves Limlted
(Lighting Division)
Kanjur Marg (East),
Mumbai -400 042. [ndla.
~Tel: 022-67558000, 67558425726
Fax: 022- 25787283

Contact Person;
Mr, B Chakrabart!
Emall: blswa.chakrabart/@cgl.co.In
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1. OSRAM Indla Private Umited
Signature Towers, 11th Floor
Tower B, South City - 1
122001 Hoshiarpur,

Tel: 0124 238 31 80
Fec 0124 238 31 82

2. Balaj Electricals Ltd
1/10, Asaf All Road
New Celhl 110002
Tel +91-11-23236055
Fax +951-11-23230214
E-mall:

| ci iai i
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 Asholc Estate, 9th Floor,
24, Baxakhamba llnad, Entmaught Place

4., Crompton Greaves Limited
(Lighting Division)
Kanjur Marg (East),
Mumbai -400 042.

Tel: 022-67558000, 675
FAX: 022- 25787283
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