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Figure 1-1: An evolution of technology transfer related issues under the UNFCCC process.
(Source: UNFCCC report)

UNFCCC (United Nations Framework Convention on Climate Change., [E38 5 {5 28 B #skE 7 5K9)
DEANBAFE R L OBHRICE T 5 W TIISMER R D FICB W TI#E b 72b L, 202 &
ITHENCEERAETIEIH 2 OO, b O ITFEER CERICET D O IRINE S
7 Thot, RWOP T LICHEERBERIIELMR L TEHT ., FEMICEROHEEN
HDLTHENETLENL D> T, IPR (Intellectual Property Rights) D&% E<SCEKIZBIT 5
B ROMENRHZBN > TW5, 4. MRV (Measurable, Reportable and Verifiable) (ZE59 %
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HE, b, HiTBIRIcET a7 o4 7 A%, £thoimd 58 ThH 5, UNFCCC
FEER O NS OEROHEND 9 LIZS L OffkE SnGs Z LN fER ST\ 5,

CO, HEHEHIIRD 7= 6D DR R 72 FBE O FEMi T E BRI BT 2 BAORETH 5, KKHE
HEoMEREDI, ZOMEZERT 5720 DIRREBINPIER ST %,

1.2. BBER L BERICERZH TV BAREEDA =V TF7

IR BHIFTBAACE S 2 H TV DO ZEM - ZEEA =37 F 73R I S Tv
%(Table 1-1), 7Y T7TREE, VDI HE, 4> K, BAR, HEFX LA =T F7D%L
WZBITOHSMETH %,

Table 1-1: An example of initiatives focusing on development and transfer of technologies.

USA EU Japan China India Indonesia R. Korea
Gleneagles Dialogue (2005) v v v v v v
G8 Gleneagles Plan of Action
(2005) Y Y Y
Asia-Pacific Partnership for
Clean Development  and v v v v v
Climate (APP) (2005)
Methane to Market Partnership
(M2M) (2004) Y v/ Y Y Y Y/
Carbon Sequestration
Leadership Forum (CSLF) v v v v v v v
(2003)
International Partnership for
the Hydrogen Economy v v v v v v v
(IPHE) (2003)
World Bank Global Gas
Reduction Flaring Reduction v v v
Partnership (CGFR) (2002)
Generation IV International
Forum (GIF) (2001) Y v/ v/ v/
Climate Technology Initiatives
(CTI) (1995) Y v/ /
Greenhouse Gas R&D
Programme (1991) Y v/ v/ Y /

INEDA =TT FTDIHEDON ONE, 7TVT OBMENARRFET 7 a0 —F 2 mhT 725
FNBATT DO DEEREEEZRMET 2 Z LR WRETH D, TN HIITHEMiBEE T 1t A~
DORBO S ZEHET 5 Z &2 L0 HEIB A IR 2 K 2 ATREER & 5, #il 21X, M2M (£
Z Ui k) = b=y TA~ORBEMAOSE L, 7aY =7 b 2y NU—7 TR
HANZ AN L > TRESTL, F¥/350 T ¢ - BT 4 7, Hifkis, REOBE#ZRE %
RETLDOIBOD TEETHL EZEL LMD, M2MX— M F—y w7 (TbbHE, HA,
AV R, BEOKBREE W22 TOTFEGHGHEHE X A X—TH D) 2L T, HDHT
AV I OARZFEIT, FPEOLI20MWO £ R g F6 X OVRIE A Z R BN ERE T X Ca2ith7T 5
USD 5800 /5 ™ E2#)% B v £11F 7=(Sudo et al. 2006), & & (2, LFtTable 2-10APP% i U T, KD
DEHEDN—FT L8 ODEREI X —DH AT T f—ANRENLINT()7 U —rifba=
HF—, (AR XL X — LOBIRE, (ii)FEER LOEE, (v, 7 ri=
U A, (ViyEA Y B (Vil)ERER. d8 K ONviil) B E L OWERR, KRB O MDY I 28 [H i
=i (G8) ITBWTHEIH B Lo L 91T, 7V —rRdi~DRM#EE S L OBiE 2 ik
T, K07 —reHioldE a2 REL, 7 U7 B KO IR O EE FE L EET S
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72T, 20054FEDH X » R Tl [Gleneagles Plan of Action on Climate Change, Clean Energy, and
Sustainable Development] % KT L7-,

1.3. £ ¥ ROSME~NMERBEWOEA ZRHET D72 DDE « #HIlB I OERA =V T7F7
A2 RD SME ~® A ARDIKIRBHMOEH 2{EET 2 EEZ ONIEHFEDOA =T F 7T
DOWTE - g « FEEE L~V BNCEL T ORICE LT,

Table 1-2: The examples of potential exiting initiatives in promoting technology transfer from Japan to

India.
Indian Minister of MSME:
e.g., “TEQUP” program
Indian Minister of Power: specifically BEE
Programs under NMEEE (PAT, FEEED etc)
National Level Small Industry Development Bank in India (SIDBI)
(India) Energy Service Companies (ESCO)
Business associations (REA, MCCIA, etc.)
Indian Chamber of Commerce (FICCI, ICCJ)
Research institutes (TERI), Foundations (SHAKTI), Academia, (1IF)
SAMEEKSHA
METI, MOE]J etc
Japan Chamber of Commerce in India
Japanese Embassy in India
National Level JICA
(Japan) SATREPS
ICETT, ECCJ etc
Research institutes (IGES), Academia, (Kyoto University)
Private sector
Joint Crediting Mechanism (JCM/BOCM)
India-Japan ODA programs (NEDO, JICA etc)
(Bilateral level) Japan India Global Partnership Summit
JBIC
. ADB
Regional Level LOCAR-Net
International UNESCAP
level UNIDO, GEF etc
UNFCCC (COP, CTCN etc)

C2: BAR — EiRgtigHlostr

2.1. (KRB EAT & BB

BUEDOHERA ST EAIBREHI KR E KT LImmIRFAHEETH D, {LABREHNIIRFE D 100%
WA RN D 60% D KIKHT A E TIZ RO AT 5 & Rf&mIciL CO, MRKUCHE S v b,
Z O CO, BRERFUCER S hv, HERER 25| ZE 2T ERIZR > T D, {bABREHES & v
IBFHEITHNORI TN L ERFHEDZTH D, ThUTx LT, KRFS L ITRA~D CO,
PEHHEN DR VERTH Y | ZBBIITIIRRA~OPE & & 3 GRROHE) OO RT
ARtttz BT O TH 5, HEKIRRLS SHIZHEITT 212241, 2000 DT
SRFREOMERESOFARE L L TIRIREBHE L WO SEMEDND L 1Th>T& T, BAT
1F 2007 AEEE OB EE A EEBRAMASAEICB O TR SN 2 & 28I L bbb T-.

IR BN I B R FBAED D DIRR B ~ S O A (LT 2 /REMEN B 5, EiRFEAE
ENSIRRBHDS~OEHICE TN 5 7 ot 2 2% T Figure 2-1 13, [ERRFEHIFOBIENH S
B 5 PIREEEIIC BV T, IRRFEESN 2 6 DD BT T U —ICKBIL T\ 5, AAFZRICBIT
HA v R~OE#EHAORGY 7 2 — 13/ NMEETH DL E, A7/ b TERT K
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Figure 2-1: Key technologies for reducing global CO, emissions under the BLUE Map
scenario.

2.2. BADRERNS

2.2.1. BMEBERICBIT 288 X OB DR R AN

PREHS X OV OZhROFI AL, FbaREIOME OB Z 7= 5 L, T OfEE CO,
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%@&K@“ﬁ_ﬁowf%ﬁﬁﬁﬁ®éi$&m% SELEZLDOTH D,
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Table 2-1: Low carbon technologies for buildings (business and commercial).
L) B & ik 2
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Table 2-2: Low carbon technologies for factories.
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DR 15%70 5 28% (F%) 21%) 728 ACs ITEKRT 5D & sz, 706, GHP OEANT
GHREOBLEN D b RERA LV XT b2 LT AEEEZTRBT 2D TH 72, (i) 77—
22— hEIDTH 100 OREE G TN MBIAICER L TR Y., 1 v RTHOAKOBEEDOEY -7
TAZ—Z L T\, ZHIIARMIEEBI DR D AT v 7% BAE 2 BRIz, LV K&
GHP OF 4 72— a U OIFIEAIRENEZ R T b D Th o 7, (ill) RETANRAL T T4 DA
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> 7 7 )3 Rajkot CHf ST g, HfRIC Rajkot O 2 >OREE & T, 972 Delta
Technocast & Jagdish Technocast 23/3A & v NHEEDEMY A M & L TREIND & & BHIT,
F WA NEIEERAE FEHET HICHI2 0 ik A R 2 H BB AT O FICER L,

TXIE Rajkot |2 81T 2 kg EEE THORE T v AOME L RTHLDOTH 5,

Figure 5-1: A schematic process flow diagram for investment casting industry.

ERTRLIEEET m B RZHOW TR, BIHEOEATHELO TN D,

5.1.1.1. Delta
5.1.1.1.1. Overview of Delta
ARENZBN TG L T2 GHP OEFEREZFEMT 50 A NOAFRB IR %7 MILLF

DEBYTHA:
Name: Delta Technocast Pvt. Ltd.

Address: Plot No. G-1066, Lodhika Industrial Estate, Metoda G.1.D.C., Metoda
360 021 Dist. Rajkot, Gujarat
Tel: +912827287654
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Figure 5-2: The location of Delta Technocast in Rajkot (indicated in a red circle)
5.1.1.1.2. Plan
Delta (281 57341 v v MFEFEO E B O E % LL FIZRT,

Step1: A FDFFE
Step 2: Delta—TERI fi]"C MoU (memorandum of understanding) ##&
Step 3: GHP v A7 ADFfE
Step4:  FH] (RX—ZXT A ) FHH
Step5: HANDLA Y R~ GHP ¥ AT AODH%
Step6: A VA MEATEH
Step7: GHP ¥ 27T LD H B
Step8:  FHiE (BhHR) FHHI
Step9: TAR—T v ITBIRFXY T 4 BT 4T

Step 10: FFAfh - 4%

5.1.1.1.3. Implementation

Rajkot $5#) 7 7 A % —IZJ@ L EBRIZ #3417 > T 5 Delta Technocast (Z331F % GHP & A7
LiE, 2013 2 2 AICEATHEZET, BEZHG L, GHP OEAIfELa B~ - 7
A V& TFRICART, REEERTIX, VALV —LA, a—TFT 4 VI NA—ABLOEEF, 748
BT AEFEOESRLER S AT L% GHP VAT AZL-> TV FL—A LT, i L2k
T a—7 4 v N—ATiE, "EONES T OEEM IR ELY RIFTR—NOHDLT v 7 A
DR ZBE T2 IBENBBICEEIN TWAMLENSL T, LIER-T, ZNHDEZET
X THOBEMELEL TS HEED EMZE U TR XZ 25°CLL FICHERF S LT 22 il
ASYANAN
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Figure 5-3: A schematic concept diagram for GHP system installed at Delta.

5.1.1.1.4. Results

2014 4 1 H £ T? GHP H AL % Figures 5-4 — 5-6 |ZR" T, 7R 2—2Ah, 7 4 )LH—,
RERR E SRR D TEERFHE A 16 C GHP 1% 2013 4F 10 H L EHER A Ak Lo 7o, Fii&Eis
H1 D 2013 4F 6 H ) B [AIAFE 10 H EAJO T — % 1% Figures 5-4 — 5-6 1253 EAL72\, IO
i TS D L <IX GHP 2B L TV = FEIC I 1T A AVRUIR & SN D 7225y 0 S5

(cooling load equivalent value) Td %, AMTIRDEWIZEFEEDOMERE~ KT TRELZEBE L,
CO iR, — k=R LF—{HfE, BLOZRLX—a 2 MIL TINRIR 35°CEHAM D b D~
Ha5 A 1T > 7=, Figures 5-4 — 5-6 T O ED A« [FUFFRIEF O BERALEHE (R—2 T 1)
. GO - BUFHRIE GHP 278 L, fkEA O SHRITEEF O EKX NI & GHP 0255 % §1 -
7= 3 H @ cooling load equivalent value % 34> L T\ %, 747 % 3 H @ cooling load equivalent value
THEATZDIL, Rajkot Tix 3 H O KIRAE M OFEKIRITEW 2O Th 5,

CO2(ton)/month
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Figure 5-4: CO, emission performance for conventional AC (orange) and GHP (blue) for
Delta. Only partial data was available for particular months (Junl: 1% to 16™;
Oct2: 19" to 31%). Figures adjacent to green dots indicate the approximate values
read from the regression lines for comparison between conventional AC and GHP.
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Figure 5-5: Primary energy consumption performance for conventional AC (orange) and
GHP (blue) for Delta. Only partial data was available for particular months
(Junl: 1% to 16™; Oct2: 19" to 31%). Figures adjacent to green dots indicate the
approximate values read from the regression lines for comparison between
conventional AC and GHP.
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Figure 5-6: Energy cost performance for conventional AC (orange) and GHP (blue) for Delta.
Only partial data was available for particular months (Juni: 1% to 16"; Oct2:
19™ to 31%). Figures adjacent to green dots indicate the approximate values read
from the regression lines for comparison between conventional AC and GHP.
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- 292 -



Table 5-1: Approximate GHP performance in percentage (%) compared with
conventional AC for Delta. Reading has been conducted for cooling
load equivalent value for March.

Delta
CO, emission 53
Primary energy 51
Energy cost 100

2014 4 1 A £ TOT — & OFAfh#E R(Table 5-1) Tixd 5723, COHEHEB L O~k /¥
—|ZOWTIE, BAREREIR RN R ENTZ, GHP D& AIZ L - T CO, DHEHB LU —Kk = x
V=B DN TIEENZ IR 50% DB RS R Sz, =R/ F—a R MIDOWTO
HIZRRIZ R O N o2 b DD ZHUTEED A > RICE T B KR A itk DAl 7 BRI
BRTHEDTH S, 2011 4 12 H 500 5 A 4fiks 135 28 Rs SCM™ Td - 7273, 2014 4£ 12 A
I CHREICH) 42 Rs SCM™ I 5, RIS H At D _EF43 %2 PR L T L F—a 2 kO
RAERET L L. BLE 12%081EZN S (59000 Rs month™? 7>5 46500 Rs month™®) 73 HiA
N5,

5.1.1.2. Jagdish
5.1.1.2.1. Overview of Jagdish
AREIZBN TR ET D GHP OFEIEHE A LT 201 FOAHB LN %7 MILLT
DEBYTHSD:
Name: Jagdish Technocast Pvt. Ltd.

Address:  Survey No0.213 NH 8-B, Veraval (Shapar), Rjkot, Gujarat (Figure 5-7)

Tel: +912827252390
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Figure 5-7: :Iihe location of Jagdish Technocast in Rajkot (indicated in a red circle)
5.1.1.2.2. Plan

Jagdish 123513 B /34 0 v N FEIEO EHEEFE OB % DL FIRT,
Step1: YA ROKFE
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Step 2:  Jagdish — TERI ] MoU (memorandum of understanding) i
Step3: GHP v A7 ADHEE

Step4:  FEFT (N—R T A ) FHHI

Step5:  HAMNGLA ¥ R~ GHP v A7 LDk

Step6: A HA MEATE

Step7: GHP ¥ 2T LDSLH IS

Step 8: HFHi& (A FHHI

Step9: TAR—T v ITBIRFXY U T 4 BT 4T

Step 10: FFAflf - %2

5.1.1.2.3. Implementation

Rajkot ¥ 7 7 A % —|ZJ@ L EBRIZHRE 51T > TV 5 Jagdish Technocast (Z331) 5 GHP 3 A
T A%, 2013 4F 2 AICEATEZE T, B#ZG L7, GHP OEANIREL a7 -7
YA o2 TFTRITRT, RFEHFERTIZ, FL2L—0, FVa—F 4o F—h BIORS
AT (a—=T 4 7) V—2BITLHBFOBLIRZEF S AT L% GHP VAT AZE->TY
TL—A LT, ZNHOHMETIE, "EOMES LIGOAFENICEEL RIZTRAOH LT v
I ADERE T2, BENEEICEEINTVWAMERD 7=, LEENn->T, ZHUHDHE
BIZBWTIE, THOBEMELL TWDLHZE D, FHlZH U T LZE 25°CLL N ITHiR =i
TV B 7220,

—mmmmmmm== e e e e e m—————— -
FApad A I TOF 120 1|
! ] GHP irnkea GHP o
Ea el . 1
i ETR | ' (AT s AL P .
_;+ Press ooy uh KENARSSIER VR FERLI JIER, P8 SRS e
racling $ !
= #. 0HF nper DHF osdzer il [ Gas
ME6.5TF i . | I
: 1 (1507F) I s
wap s : HFTUAEEROEF YHZPEILI |
1 “OE 17 1
Bl Pre-caating mom i DHP mioor CHI oxdacr 1
L157R% | codling (16TF L s I
I ! : HFTLAEEROEF YHZPRL 1
i |
l Elsciyiciy dep 2 ! " T I
I i+ JOF 1307 I
: Eac I — 1
EE R L R : : 1 GHP e G audnar :
(12TR | 1 41T = < 1THY ]
| Dirying (eastineg) DHPRICEPT IR [T
oeapaz | e ! |
- o . L1 Koom coning
1 GHI raksar GHI® custddar T
]
} =3 : , st = T
TESTRY e |
( = :
L I FFDEPEIIER THZ L | Etacwicity
el | I _I cokase

51 DO v

Ext=ding Systam Propos=il Syaten

Figure 5-8: A schematic concept diagram for GHP system installed at Jagdish.

5.1.1.2.4. Results

2014 4F 1 A £ T GHP AR R % Figures 5-9 —5-11 (/R T, TT R U 22— A 7 ()L Z—,
R E AR D IEERFHE A% T GHP 1% 2013 4F 10 A IR E IR A AL Lo 7o, Fii&Ein
1D 2013 4 6 A DA 10 A AT — 1% Figures 5-9 — 5-11 [Z& 720, [XIHF OFE
X FER L S L <X GHP 238 L TV oIS 1T 24MRIR & EBNIRE O 225y D 25
(cooling load equivalent value) Td %, AMIRDEWRIZEFEEDOMERES KT THELZEE L,
CO HEHi®E, —RT=RNVF—HEE, BLUOT XL F—a X MIETHRIE 35°CHMD b D~
W 24T > 7=, Figures 5-9 — 5-11 HOREEAD 51+ [FRA- I IREF O B AZEFHE (R—2F A1 V)
. BEOR - [BEUFEHRIT GHP 2R L, fkO iR DO B AL & GHP 0225 %5t -
72 3 A @ cooling load equivalent value 2> L T\ %, 72457 % 3 A @ cooling load equivalent value
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Figure 5-9: CO, emission performance for conventional AC (orange) and GHP (blue) for
Jagdish. Only partial data was available for particular months (Juni: 1% to 15™;
Oct2: 19" to 31%). Figures adjacent to green dots indicate the approximate values
read from two regression lines for the comparison between conventional AC and
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Figure 5-10: Primary energy consumption performance for conventional AC (orange) and GHP

(blue) for Jagdish. Only partial data was available for particular months (Juni: 1%

to 15™; Oct2: 19" to 31%). Figures adjacent to green dots indicate the approximate

values read from two regression lines for the comparison between conventional

AC and GHP.
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Figure 5-11: Energy cost performance for conventional AC (orange) and GHP (blue) for Jagdish. Only
partial data was available for particular months (Junl: 1% to 15™; Oct2: 19" to 31%).
Figures adjacent to green dots indicate the approximate values read from two regression
lines for the comparison between conventional AC and GHP.

R—2AF A ThAHEBIRZEHTE L GHP O/ X7 3 —~ 2 ADE A Table 5-2 [I2F L 7~

Table 5-2: Approximate GHP performance in percentage (%) compared with
conventional AC for Jagdish. Reading has been conducted for cooling
load equivalent value for March.

Jagdish
CO, emission 57
Primary energy 57
Energy cost 100

2013 4F 12 ] £ TOF —Z OFHi#E 5(Table 5-2) Tldd» 528, CO P EF LN~k % /L%
—ZOWTIE, ZENENE L 45% DR HIBEIR RS-, =R F—a X MZOWNT
DOAMEZRHIERRIZR SN2 -T2 b DD ZHUTITHEED A > RIZE T 5 KR Ak D284
72 FRICERT A D THh S, FIS A A1T - 7= 2011 4 12 A W50 7 2 itk 134 28 Rs SCM™
Th-o7=H, 2014 4 12 A WS CTREIZK 42 Rs SCMYIZ F 5. {RIZH A fiks D - F755 & ek L
TERAX—a X FOEENELRE TS L, L L 16%DHIEZE (104000 Rs month™ 75
87000 Rs month™) M HIAEN D,

5.1.1.3. Potential Impact to the Region

ZIVETO GHP EREEBRDF R ABEE 2. A FORBHHEE IR ZRERIT GHP 2@ -
YLK Lo A I SN R T v VOHEEH ZirTz, £, A4 0 FOMEREEEERIZ X
%Az pER (ton year™) & AFHATAISE THi% & L7- Delta & Jagdish 0> ZEpE & (ton year) D bt % 5K i
7. TERI (2014, email comm., 12 Feb. and 9 Jan.)iZ L % & . 1 » KO EHGEE RO A FEREIT
#172000ty™ {177 Delta & Jagdish D/ pERIZ TN ZEH 420ty 35 L% 600ty (CF#): 510 ty™)
THLZ LWL MNLERSTWD, 2D DBIEZRRIZ, EEEDLNGROTA - R
TO GHP EHART oy vid, CO PEHIHIEE, —xrLF—ax b, BIO KT F/LF—
HEEICOWVWTENZENL 8Kkt-CO,yt, FI25MRsy™?, 3L N43GWhy' TH D Z LAVREN
7o ZORBE TITEFENFEONREZ IR L T 0 B2 HER TlEd 5 oD, GHP O HIC
DWW TRBEER R OBLR 5 721 TidZe <EERAHE 2 5 b/ & < TR WIBTER) ATREME A Fik 6O
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5.1.2. EHP

EHP O/ " A 1y FNEREZ RS DI2HT-0 | FEEMY A F2RET D720, 74—/ il
AN 0 Eifi L 7=, Hef&EEml & L C Chandigarh s FEEGH & 7 — A & /83— RiITE D
2 ODHAETENERE SN, ZHEEE L TROEHIZED: (i) —MHOICHE TS TR
B MBOEENFRFICEET S Z L, Iz, FE TR CHLEREAL . IR TRICHNS
NDHEE, Z DX D REMEITEHP O37 3 —~< v 2 KRS & HT b= EETH -7,
(i) 1 NIZB T HHAFEE X —1F, ERICBTLAHKREEEEDO 1 LI TWNWDH T &,
A v RIFHROFZER G OK 15% 4 a3 D RO ER L RIEEZ THh 5 (Chand et al.,
2010; IUF, 2011), $£7=, 1 > FOFEL 7 X —F8 L% 9000 T ABHEOEH Z4H 5 (Goswami,
2007), L7=28> T, &AL Punjab JN (Chandigarh i FEEERE) & Gujarat M > 2 >DOFLET
Y. 97725 Milkfed & Amul Dairy 73734 & FHEFEDOE YA & L TREINT, bk
(2. Punjab M & Gujarat MNiFA > FOHFTHERGAENEALR 2 HIKTHY | IR
BIETHDOAT v 7 HRIEZT-BIC, L0 K& EHP ORBOARENEZ RIET 5L D Th-
77

HAEIIBT A7 A0ME X, TROEED,

Raw Milk Reception Raw Milk Reception
Through Cans Through Tankers

Milk Chilling Room l

1
Raw Milk Pasturisation

, 2 ‘
l v v v v
Cream Separation Liquid Milk  Curd Paneer Lassi
Butter Manufacturing v v v v
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Figure 5-12: A schematic process flow diagram for dairy industry.

5.1.2.1. Milkfed
5.1.2.1.1. Overview of Milkfed

K7 vaAlBW TG ETSH EHP OFGEEREMY A S OLAHIB IO = 2 7 M
TOLEY THS:
Name: The Punjab State Co-operative Milk Producers’ Federation LTD. (Milkfed)

Milk Plant Chandigarh
Address: Industrial Area, Phase-1, Chandigarh 160 002 (Figure 5-13)
Tel: +915041901-02
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Figure 5-13: The location of the potential application site in Chandigarh (indicated in a red
circle).
5.1.2.1.2. Plan

Milkfed (23517 531 v v N FEFEO FEREFTHE OB E % LL T IR T,
Step1: YA ROKFE
Step 2:  Milkfed — TERI [] ¢ MoU (memorandum of understanding)
Step3: EHP L A7 LDiE
Step4:  FHF] (N—RAT A ) FHH
Step5: HANGA Y R~EHP v A7 LDk
Step6: A VA MEATEH
Step7: EHP v AT LDSLH IS
Step8:  FHiE (BhHR) FHAI
Step9: TABR—T v TBIRXFY R T 4 - EAT 4T
Step 10: FFAfh - %43

5.1.2.1.3. Implementation

EHP > A7 A Milkfed DRETFDIREGR (R4 7—) BXOWEGR (7 —) (2B - &fE
T HETHEA I, EHP 1L, BEFORERICTEHDOEE, MERICTHH O EE [RIFFIZ
a2 Z & T Milkfed DAPETFED = X)L X =R EM AW ET 5 Z LN s /-,
L LZR28 5 EHP 13X, FEBICEREZIT-o TV D TREICHIAE NS 720 TlidZe <. fERTIEMsT
L728%x D%, TbbIREGR EMEGR, W ICHR S D720, M TIRIC\V\ e 5 B A
L2527 FEFEIRFC EHP 3 27 A OB A FRKRBIZE| X 3 7-5HI12, EHP 27
LDOFRFHICH T > UIREOTEEZH O MLENH - 7=, Milkfed [ZEA S72 EHP & 27 LD
S Z LI TITRT,
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Figure 5-14: A schematic flow diagram for EHP system installed at Milkfed. EHP
simultaneously provides cold water for chilling process (blue) as well as hot water
for heating process (red) through PHEs (plate heat exchangers). Both cold and hot
water tanks are equipped to balance the needs.

walsis dH3

5.1.2.1.4. Results

Figures 5-15 |3 2013 4E- 7 H /6 2014 -1 A £ TOFERNZES EHP & A7 ADEAZNR,
FThbb—RkTxNF—{HEE (FUIRE—2), CO, ##E(COxt), BL V=R /LF—=
AR (Rs), IZOWTEEDTHDTHDH, £7- Figure 5-16 1% FFLT/RL7Z EHP (T L 5 =% /L
X—HIB R A TGRS LOMEET 27 r X (B AT L) TOZRALX—HEIZHT D
HIBZh SRR E L CHEE L2 D Th D, 723 Figure 5-17 TiE, THEERB L OB# T2 70
A (BAVAT L) TOZRF—HEE EHP 12X 5= 3V X — 1B IR O BEfR 2 5
AR LTS, Rl L7222 TO A Iz N T L F —EiEE (— k=L X —{HE &, CO,
P, B OPmx X —ax ) OF XTI LT, BHRAERR SO, 223, B
H, E— B NECL O —ZHET L0, LIHAERESH LESEIZB TS, EHP
VAT LADBNI Lo TREREDPHFEO NI Z L HA/RES T (Figure 5-16),
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Figure 5-15: The impacts of EHP system in Milkfed from July 2013. Values for conventional system are
calculated values which are equivalent to produce the same amount of heating and cooling generated
by EHP system, which suffice the partial needs of the whole production line.
a (top): primary energy consumption (crude oil base: I); b(middle): CO, emission (t-CO,); and,
c(bottom): energy cost (Rs.).
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Figure 5-16: Reduction ratios amongst the factory for different months, for energy cost (blue), CO,
emission (red) and primary energy consumption (green) for Milkfed. a(top): Reduction ratios observed
based on the available measured data; and, b(bottom): hypothetical maximum performance in terms
of reduction ratios that assume EHP was operating even for the time when measurement data was not

available during when main boiler was not in use etc.
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Figure 5-17: Reduction amongst factory, process and EHP system as equipment, taken energy
consumption reduction as an example.

5.1.2.2. Amul
5.1.2.2.1. Overview of Amul
K7 va  AlBWVWTHRET D EHP OIFFEERI YA hOARB L= % 27 MILL

TOLEYTHS:
Name: Kaira District Co-op. Milk Producers’ Union Ltd. (Amul Dairy)
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Address: Food Complex, National Highway No. 8, Mogar 388340 Anand Gujarat (Figure

5-17)
Tel: +912692251323
w " T omedivad ] K B

m 7 S QR st - s - \;acoﬂum
'I:?T»'P_' Bamargam g y
Fig‘lljreq'S'—l& The location of the potential application site near Ahmedabad (indicated in a red
circle).
5.1.2.2.2. Plan

Amul IZ31) 5731 1 b IFEAEO EhiiFtm OBEEE 2 DL IR T,
Step1: YA ROFFE
Step 2:  Amul — TERI ] MoU (memorandum of understanding) i
Step3: EHP v AT ADFHE
Step4:  HEET (N—R T A ) FHHI
Step5: HANGA ¥ R~EHP v A7 LDk
Step6: A VA MNEATEH
Step7: EHP v AT LDSLH B
Step8: FHi& (BHR) FHAI
Step9: TAR—T v ITBIRFXY VT 4 BT 4T
Step 10: FFfll - %2

5.1.2.2.3. Implementation

EHP > 27 XX Amul OBEFOREGR (RA 7—) BLOBER (F7—) 12BN - &S
LI THAS N, EHP X, BEFOIRBRICTEHOIRE, MEGRIC T MmO MmEVE [FIRE Ak
¥ HZ & T, Amul OAEFETRO =RV X—RRERAICEEET 5 2 RISz, L
U735 EHP 1%, FEERICERELZIT > TV D TRICHIAEN S 72T Tlidle <. #ERTNTMNZ L
7ol e DR, TROBIREGR L MEGR, BFITHERESND T2, AETRRIZW DR 5 S
Bz 252 L7 E-REHC EHP 2 2T A0 R A2 R RKBIZS] X 72012, EHP ¥ 27 A
DOFFHZHTe > TUIIBEDOIEEZ L S VBN H > 72, Amul [ZEA Z 7z EHP v A7 A OHE&
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Figure 5-19: A schematic flow diagram for EHP system installed at Amul. EHP simultaneously
provides cold water for chilling process (blue) as well as hot water for heating
process (red) through PHESs (plate heat exchangers). A hot water tank is equipped
to balance the needs between cold and hot water processes.

5.1.2.2.4. Results

Figures 5-20 (X 2013 48 H/ DA 12 A £ TOHEJPNZFE S EHP v A7 ADBE AR, J72
bb—RTx VX —HEE (FRE—2) CO k& (COxt), BLUPTHLF—a X b
(Rs.). IZOWTEEDIbDTHD, F7- Figure 5-21 X EFRCT/RL7Z EHP IZ X A= R /LF—
HIBZI R 2 THRERB LOEET 57 et R (Bl 27 L) TOZRVX—HEEITKT 2 HIK
RFL L THEHLEZLOTH D, FHIILZ2TOAIZE T, =V —EEiEE (—Kk
TRAFXF—HER, COHE, BIOZ L F—ax k) OFT_TUIK LT, BN
KRG onrz, 2Z. B, =28 EFEIIZL ORIV —2HET L0, THEERE K
L7ZBAICBNTE, EHP Y AT LADBAIC L > TRERDENBONT-Z LN RENT
(Figure 5-21),
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B EHP system
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Figure 5-20: The impacts of EHP system in Amul from August 2013 (data collection started from July
22"). Values for conventional system are calculated values which are equivalent to produce the same
amount of heating and cooling generated by EHP system, which suffice the partial needs of the whole
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production line. a (top): primary energy consumption (crude oil base: I); b(middle): CO, emission
(t-CO,); and, c(bottom): energy cost (Rs.).

5.0%

4.0%
3.0%
2.0%
L

0.0%
Aug—-13 Sep-13 Oct-13 Nov-13 Dec-13

Figure 5-21: Reduction ratios amongst the factory for different months, for energy cost (blue), CO,
emission (red) and primary energy consumption (green) for Amul. Reduction ratios are estimated
based on the observed measured data.

5.1.2.3. Potential Impact to the Region

ZIETOEHP FEREEBROMREMFE 2. 1 v FOIE LR ¥ — 2K %2 X4 EHP Z A -
W UG AIC I SN R T v vy VR 2R ATz, £, 42 FOHL¥EER S ¥ —2IR|C
L BIRLHER (Kl year') &34 vy R THG L LTz Milkfed OFR & (ton year") D bt &5k
Wiz, Amul DEMEHTITE L LTI F =)L 7 ThHolzT=8H, Z DI Milkfed OFHEEDD
DFHRDT-, NDDB (2013)i2 kB L, 4> ROHE LV ¥ —I2B1T 5 2012-13 4 JE O JFFLFH=E
i3, BLE 11402 mlyt JRALOHET 1.05 kg/milk-1 & &) LH#HEEF ST, F7- Milkfed O
ERRERIZ 94 MIy™T (2012 4F 6 A 25 2013 4E5 H £ TORERICE D) Thotz, Lizhio
T, 2N S OHIEZ RIS, FALTHEELRDIZA > FRIETO EHP AR T > v v /L,
CO HEHE, =¥ —a X~ BIP - RZRAXF—HEEOHFHEICOWT, 212K
60 kt-CO, y'. 1 GRsy™" . 35 J 1" 30 Ml-crude oil equivalenty! Tdh % Z &R &S N7, Z O
TIIAEFENEONRE 2 B L TR 0 P8R #E Clddh 5 b D00 EHP O FHIZ DU Tl
LR OB B 720 Tid e < RFHIANE 2> & b K& ZRIBER A EEMEZ D TV D Z & 23R
e,

52. Y7 kT )mT—
5.2.1. Induction Furnace

FREIRRIF DA 7y NREICBWTEHEEN RIS L L TRESNTZOE, & LTRD
HEICLD2bDTHD, (WARKTrYxr M THGET HH/NULOFIETAR (SME) 28, 1~
RO RESETIIREZHE EDTWDH Z &, (i) SFPEEIZB T 5 =RV —1HE DO K7 —
BLZ 0% —NFEAMFICL DD THD LW Z L, DFED | $EIERICEBIT 535 ERME
FEDLYOEAOM Es, THE VI BB L ~LIZBWTH RERA N7 el b T,
PEXET T AL =R L TH LD FRS L REREMNLAENT-, I OBHEHEIZE
W, FBEIEIEFZ O S O OMRRITBEIC H AR L [RIFEOKEIZH D Z EBH LN E RT3, H
2R F =R DM E72T 70 < FEHIR ORI T 5 /NMEFTEE) (Kaizen {5E) D& A
WX B E L5 EMAEREE CORMOm ENRIAENT, LR o T, FBEEMIFONA ay
FEREIZBW T, FEEME OERE BN oM LICE T A OEAZEmT 52L& L
7=

5.2.1.1. Overview

Kolhapur DFEZE Y T A X — 2B\ T, BIHERE 21T o 7231 7 v MEIEFEM O 3 DD T
% (sand casting process) OBEZEZ LI T OFRIZE & o7z, Kolhapur 7 7 A% —OFHELATIC S
Gujarat Il Rajkot DFEH Y T A X —|ZBWT 5 SOFEM THHIZHOWTIHE Z FEh L TV,
L22L72723 b Rajkot TITIREZ (T o725 THZ2 a7 A X —ILBT 5 REHBOTHTA K
ENIZBWTERTH D L I1EE 2720 lost-wax process ZEA L THY 231 7 v FNFELED
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BEZEE 256 LT LA vy NEEOFE G & LTl TlERno7z, TSk L,
Kolhapur @ 3 T334 TA > R CHEAEBIIZF R ToH % sand casting process ZHEHA L Tk Y | K
MHEIREICIRE D L W RERBEART vy L 2ZE L, A1 1y MIBWTIE Kolhapur O
M TR KD Z & & Uiz, BLHEHAE 4 56 L 72 Kolhapur @ 3 T.830 5 & Marvelous Metal
F LN Caspro Metal @ 2 #1234 5 Ofiak N C Kaizen {E#) 2 5EfE 425 2 SIZAE LT,

Table 5-3: An overview of foundry units investigated in Kolhapur.

Marvelous Caspro Metal Siddhart
Metal Castings

Melting furnace 5S00kg/S00EVY S00kg/550kKVY 300kg! 250k
S00ka/ 350KV S00ka/ 550KV

1000kg/ 1000k
Type of casting Cland SGI Cl Cl
Energy 515-580 B70KWhtan TH0KWRtam
consumption
Tapping 1480-1460°C 1500°C 1450°0C
temperature
Yield % 70-73% [CI) TE% (G} 80% (S}
B0% (SGI)
Rejection % F-8% % B
Production S000tonfyear S800tondyear 1100tondyear
55 activity AL 25 lavel Going to be A,
Introduced
5.2.1.2. Plan

Kolhapur 7 7 2 % —Z81F /34 v v NEGEOFEREE I Y G OE 2 LU N IR T,
Step 11 /IMEMNEEN IRV A kN DFFE
Step2: /A vy NFEE[EY A b -TERI T MoU (memorandum of understanding)
Step 3: /IMEMIES I~ = = 7 /L OIERL
Step4:  /NMEM (i.e., Kaizen) TEE)D i
Step5: TAR—T v ITBIRFXY VT 4 BT 4T
Step 6:  FAll - B2

5.2.1.3. Results

2012 4= 12 A 3 X 182013 4= 8 A \2 it L 7= BIHFHA O % 2 45 & % . Kaizen 15 ) % Bl CHH
AT 2B 720 (3, B X OEH Marathi 5512 X » TRtk &7z~ == 7V % Bk L 7=, Kaizen
IHEOFERE TR TH 2B TG O/EE B O IGE i%&i@t/T%E@K@%%E?ék\ﬁ
HIZFETH D Marathi FEROIERIZ~ =2 7 VONEE HDICHERE L TH 5 9 72D CE
B CTholz, ZTOV=a 7 ARBIHTIEH SIS Z & T 2013 R E T, /NMEMIEEN B IG
SNH BRI AR D T — 2 Bitdk S ekt 7=, Figure 5-22 I[ZARFRHAAFZE TH U - B3R
BEL R,
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Figure 5-22: An example of furnace operation data recorded at the foundry units in Kolhapur.

BAEE CICRiEk - B INT=T— 206 BRI A 7V ir—3 3 R E 7=, Marvelous
¥ LU Caspro OFERICKE BV RZ T bignololod, LT 2688 TRk %,

1. # v FREEH
2y FIREZHOWNTIR, W L& b EVKETER T 5, Figure 5-22 |3 Caspro @ 175

PRI — DX v TREEZRLIZLOTH D,

97%LL D b — k3 (1467 ) +10

EOFHMIZINE->TEY, Z v FREEHICOWTIIAAREFAFEOKEIZSH D Z AW LMNE

Ay o

No of heat

Figure 5-23:
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No. of heats for different tapping temperature of Caspro furnace 1 (550kg).

2. TRIUX—JFHNAL & ORIRRIC

— RN, Xy IRE EFHEF O R L —
TR E L2l LT — 2 2BV CiE, HEXI

5 U CHRER IZ BV,

b L < (A

BiF34% v 7REOIELSDXIZHONT

JEHALITIRWAEBI 2R, Ly L7eds BARWISE
FLEAERZT NIRRT, Xy TIREIC
IRV L —JFEAL (KWhit) 2SR Sz, Zhuds

u/\~t~7‘4’/7*?° BAMOIIRFITER T D b D LHERIND, ZO/MBRED, =31

— AL & OBAfRIZ
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Figure 5-24: Power consumption rate for different tapping temperature of Caspro furnace 1 (550kg).

3. FEICB T IEs2EIZHNT

AR T, FEROEELZIT O BHOFRICK T 5, =3 VX —FUHEMOZRBZ T b,
Figure 5-25 (% Caspro @ 2 > 550 kg fF D = R /L F—[FHENMNEZ R LIZ D THHA, BLE 10
KWh t* 736 30 kWh t* OZENFRIC R Bz, ZOMRE Y K0 =R F—RNEmOFEI
BRI TND EHRINIBENTRRS ) UNT % L0 =X =R OERWIF IR &
52 LT, LKL L TOZX X —2BOm EARKND ATREMEN & 5 2 & 038R S 47z,
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Figure 5-25: Power consumption rate for different tapping temperature of
Caspro furnaces 1 (blue) and 2 (red) (550kg).

4, FRVU—HEDIEHHOEIZTHONT

B A X — 2B 22X VX —FHEMOIXILSDERAZ T 6N, FTRIX
Marvelous @ 550 kg 47 1CH61F 2 AR —Z O TRV F—FEOHERB 2R LI b D Th 508,
FARL—ZZ ko THRKK 30 kWh t' OERENT, ZHED, KV EVWKEDOMRRL v
NI INFEDA R —HIZBITA2ERBIIBE > TEY, THEER~OREBENZ2EIN T RN
EWTRBINT, LEB-T, V—0vayr/ov=aT7 VOEKRESH LT, LD L~1od
BWANRL—2 D) gNT OSSR — 2 BT D2 L 2R L CTALMEIT 2 H
BHETRENT,
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Figure 5-26: Power consumption rate for different operators of Marvelous furnace (550kg).

5 %0V %ki?/vﬂ?—ﬁi{ﬂ)&ﬁf% ZoOWNWT

U— RZB T D50 8% & F8IERMRIE O =3V X — RN IZ, BfMRMEEN R
(Figure 5-27), ZOMBEAX Y, RO ENRZWIFE, K0 =3 VX —FEALNE <@5ﬁﬁ#r
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Figure 5-27: Power consumption rate (residual metal extracted) for various amount of residual metal.

5.2.1.4. Potential Impact to the Region

Marvelous 33 &2 O Caspro D37 — & % & & 7= Figure 5-28 £ U | A RIZEUT 2 i8R 17
J D L —FEAL DA AT 2 v L& 50 kWh t1 ERE. £ @ 1T Marvelous & Caspro
DEFER L Kolhapur 7 T AL =B L NENEEEOLEZHWT, A2 Rd sand casting T.iED
PEIPEZEIC R T 5 Kaizen B DB R & #EFH L 7=, Table 5-3 J¥ Marvelous ¥ J T Caspro
D/EFERIT 9800 ty ™ and 5000 ty™ Td 5757, Kolhapur BE¥E 2 T 2 # —B LU o REKTO
ApERIE, FAEH 0.6 million ty! & 9.3 million t y' T& % (TERI, pers. comm., 20 February
2014), £72, A v NIRRT 5B 2 2 b, RHEEN D CO, HEHIFREA 6.8 Rs. kWh™ (TERI, pers.
comm., 20 February 2014) & 0.89 kg- CO, kWh™ (TERI, 2013 email comm., Feb. 18) C& % = & 7>
5. Marvelous, Caspro, Kolhapur 7 7 A% —_ B XA > REIKRTO CO, BEHHIEIZZNZ
i L% 436 t-CO, yi. 223t-CO, yi. 26700 t-CO, y* 35 L1804 Mt-CO, y* Th 5 & #ZF XL

-39 -



2o FEREFIC, ZNEUTHOVT 34 MRs yL, 1.7 MRs y', 204 MRs y* 35X 183.2 GRs y*
@z*w¥~:zh@mﬁﬁ?VVywﬁ%éﬂto:@ﬁ%fﬁiﬁﬁﬁ@ﬁﬁ%%ﬁﬁb
TEYHPRRRHEGTIEH D H 0D, sand casting TIEOEFEZEIZETIT 5 Kaizen {EB) O HELE -
AR R OBLSTE T I E 67, RIS & /NS < RUWIBTERY ATREM: &2 Fb 6D T
WHZEDBHBNERST,

=iyt of Japsrfuppaer) — =iyt o Jpaegsr]
e U e Gt e i 0 Wb TN
Hon
=
3
z 70
&
i 680 \
3 600 o L m———
i
w S
E BED - e —
—
§  aOn e
f 450 |
T am

o a0 200 300 400 D03 g00 WOg o g00  BLG |00 |00
Volume of Furnses (L)

Figure 5-28: Power consumption rate for Caspro, Marvelous and Japan.

5.2.2. Compressed Air

JEMEZERITER. A, KBEIZIRS, EERCB T8 4 OWHANRA 77 ThHEFD
NTWD, EMERIT S S EREEOM8R. EE T ok x| kMme%hfwéﬁ —
N EREZER Y AT D OB +A;ﬁ%wakgﬁ SEIFheRATFHELTWD, &
EEI e < BRI, AN ER T RLF— ﬁbf\bfﬂlow%fﬁéké
b, 2D D 70-90%D = 3L F— %, 2, BEE FEORTHHINZ E2{ETHNT
W5,

5.2.2.1. Overview
JEREZER T AT M, TSR T EBVIROER A G T ZEREMME, Lo — K717,
TYNE—, B, T Faz—8 (BERMT AL R),

Air Compressor Heceiver Dryer Filters Plpes Pneumatic Actuators
(Cylingers, nozzle, Ejectors)

Figure 5-29: An overview of typical compressed air system.

JEMEZER S AT DR Do F—u R & id, fiahn (225N 25 FF2m (5 )
OIS ESERRA MIBIT2ERICERT 5,
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Figure 5-30: Typical energy loss pertaining to compressed air system.

FH2EICCIZBWTC. A7y 7 MIBITA Moy FEEDOSRE LT A~ KO SME
kT D EMERER Y AT DR DRA N T T 7T 4 ADBAEZIToTHLIWI ERAEESN
776

5.2.2.2. Plan

JEMEZER Y AT DA By NREEZOWTIE, Sy 0T 47 X1y S A e RA B
T T4 ACEHT DT V2T R AL VT ERLMCER L, ZhbiERkEL 250087
TY—IHETHIENTED: A) ey MEEORSGRE L GRE SN SME ITXT 54
VYA RTOFXY NN T 4T ROy TAURNET 2T RALA YT, B) DO AT — 7 7K
WA= T AR T AT ROy AU RNET T2 T RALA DT,

A Ay FEEOHSELE L GRESILE SME IZXTAF YA FTOX v 30T 45
0y FAVRNET V2T RALA DT
ZOHT AV —IZBITDIEENILL IO LB #Et s vz

- A FEEE: BEINTEA Y ROV A MZOWCHMFE 2326 L=, BlHZEE Pz, SME
DREE, T V=T AT AT — AR L TEMER Y AT LONRA R AL —F ¢
YITTIT 4 AIET Oy R T 4T Ry T AN BIXOT V=T RALA VT
FEfi LTz, FHANEE), TECA ML — gy, L Fry—BIOEHRSE Yy v a v R EET

ST,

-PS LAR— b PAELIZENENDOY A MIH LT, F¥ 0T 4T _XBy TR RT U o
TRAVA V7 L3RI, BRI B2 % & A 72 PS (potential study) L AR — b & 1ERk, 2
gLz,

- 248 =T o7 YWERRIROIEMEHE R bOL L, Bl mI T v I T —vay
21797280, PS LAR— MIBET2 SME 226D 7 4 — RNy ZIZOWT TS Bat 21772,
—EOT A MZOWTILEMNR 7 v —7 v 723 L, LEREREN « EVERRHE 21T 5
HHT, 2 EHOBHFREEZIT- 7=,

- A SRR FEE SN D AR L. EDE T 31X GHG HEH EHNEh R 2 HEFH T 5 .
E&EAY and/or EPERIFEL 21T - 7.

B) (MDA T =7 RN E—IZkTHX v T 4T ROy T A NEeT 2T RALA DT

NA vy NEEZFEM L7 SME LIAMNZEH, 7T AZ—R L —= 7 U= Vg y 7%
29 L. ZOMDAT =7 RV — FIZITEERG . o SME OREZELT= V=7, =
FNF—BMECEMFESE, T DT VT RALA D IR0F vy X T 4T R_Ray T A
k%920 L 7=,

5.2.2.3. Results

13 @ SME (Zxf L T3 L 72 B A DORER, BUROEMZER T AT L2 BEET H10D S
FIERFRIIREINTZ, BEOV A FPCHBICARHINZFRIZIKROLEED:1) a7 Ly
Y OENRaE b 2) =7 U —— U OIEK; 3) A T A XD FE L 4) A = F X AT D
AUy OEN, LD RIRDL MR E L TITRT,
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Table 5-4: Impact of adjusting pressure of compressors (zero cost).

Mass Flange DIC India Sankalp Transauto
Primary energy saving (KWh y™) 17,856 41,760 52,080 66,216
CO, emission reduction (ton y™) 17 39 48 61
Cost saving (Rs y™) 116,064 271,440 338,000 417,160
Approx. pay back period Immediate Immediate Immediate Immediate

Table 5-5: Impact of reducing leakage (minimum cost: approx. Rs.200,000%).

Transauto Sankalp Mass Flange DIC India
Primary energy saving (KWh y™) 37,000 40,920 59,520 68,400
CO, emission reduction (ton y™) 35 38 55 64
Cost saving (Rs y) 233,100 265,980 386,880 444,600
Approx. pay back period (year) 0.8 0.8 0.5 0.4
Table 5-6: Impact of increasing piping size (medium cost).
DIC India Kansal

Primary energy saving (KWh y™) 17,280 97200

CO, emission reduction (ton y™) 16 91

Cost saving (1000Rs y™) 112,320 631800

Approx. pay back period (year) 2 15

Table 5-7: Impact of installing inverter type air compressor (high cost?).

Transauto Iceburg DIC India Kansal Sankalp
Primary energy saving (%) 17 22 15 25 17
Primary energy saving 53,196 96,624 99,360 135,360 223,994
(kWh y™)
CO, emission reduction 495 89 93 125 208
(ton y™)
Cost saving (Rs y") 335,134 628,056 645,840 880,000 1,456,000
Approx. pay back period 3.3 4 35 2.5 3
(year)

WD IO NWTIE, A 2 R—=FH AT DLy T Ly POEALUND, LUEREOIFEALL
\ZDOWTHEHE L7z Transauto, Sankalp 35 KT, Mass Flange, Z 415 3 fHIiZ DWW T OHEFHZh R

ZTRIZELE DT,

Table 5-8: Summary of the impacts of measure taken at three forging sites in Pune.

Transauto Sankalp Mass Flange
Primary energy saving (%) 30 30 25
Primary energy saving (kWh y™) 177,341 139,690 92,385
CO, emission reduction (ton y™) 165 130 86
Cost saving (Rs y ™) 1,117,248 907,985 600,502
Pay back period (year) <1 <1 <0.5

IO OHIEIL, DR WEE CEMRARERLDTHDH, SHIZ, AV X—FEZATDaL~T
Uy a8 ATIVUE, SO0 8N TE 5, BlxIX. Sankalp (ZITVVEERA L X— 2 X

ATDar T vy EEATLTETHD,

! The cost includes mainly buying a “Plant Walker Leak Detector II” in India.
2 The cost of inverter type compressor (OSP-37VARN) is 2.5 million JPY. The cost of inverter type
compressor (OSP-75VARN) is 4.5 million. The cost of inverter type compressor is 30% cheaper in India.

Exchange rate is 1000JPY=625Rs (1Rs=1.6JPY).
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5.2.2.4. Potential Impact to the Region

* o FHIlE TERI & 02 SN2 RO ERIZIESWTIT o 700 o THEIT 1200 (kb=
TbD, ENTWeWnLDEET)

Pune, Chennai, Delhi, Hyderabad 3 & O Ludhiana IZE 7225 %,

250 T ANDJEM (EE - FEEET)

£ 150 5 b DAEFEF v RV T

FIH = 65-70%

ETHOEHT XX —HE & 582,000 toe/year (50 D& T4 x4 & L= TERI @
WB-GEF 7’2 v =7 MZX5)

HEEBERTRNLX—DOEA: 25% to 28%

ZEEREREIC K D EITHESIA: 1T%

JERMEZER S AT D K D EFES 3L — 1 & 1,138 million KWh/year

JEREZER Y AT ML DB RRT v L 30%

* ok ok ok 3k

* ok ok ok

L7=3- T
- AR =R AT v v b £ 341 million KWh/year
- AFF CO, HEHBEIBIAR T > v ¥ sL: 314,000 tCO,/year

F7m. BRIENEOT A T2 A LD ISFEZLIRET S &
15 EROEEHE =% AT > 3 /Lt 5,119 million kWh
- 15 R DA FEF CO, HEHHEIEAR T > 3 v /L 4.7 million tCO,

Table 5-9: Summary of estimated impact of improving compressed air system at forging industry

Annual Over 15 years
Primary energy saving (kWh) 341 million 5,119 million
CO, emission reduction (ton) 314,000 4.7 million

5.3. ZE

53.1. —RHIRIFRBRRE L ZDOTRRTHZ &

—IRII RIS R B L OV O E R E KA BLO FREERE (RNUT) D2 o0% Tk
Ja s lgELEEDT,

5.3.1.1. &

- ATV s NI, FRO OB TIIA R THID T E R IRRBHIFTORE - EA
I L2721 T, =R AF—0 3 X F OIS X 0 RFEHIFIE % LT 5 & [FIIFC
RBEYEH BRI BN TR D B RE LT 2 L ZFAE LG L, AT,
INOOEMDIEE T v 21T ¢ 7 (BRI Bl THY . 2 oI,
AIFTED FCRINLIZUA DR 2 Ip e 7 X —00 T AX —T X L|ZEANS D AREMED TR
W, BlZiE, EHP X, BAINT ' 27 % —(250 1Ll LD MSME 22572 %), 7 /1(130 J3 LA
FEDOMSME 22572 2)EIZHEHA TE 5724 9, GHP [ XpH3E v v ik rE 3£ (80 7 LA > MSME
MBRD), VART UROART VAR EA30 TLALED MSME B2 ) A TE 5724 9,
HEERIF & AR RUE, G (80 JTLL LD MSME 7572 %) ZBR< 4 e i ok
T BHATE DA D, (5 —4 : Ministry of MSME #1753 2012-2013), L 2> L[alFE
W2, ey NIZEE LIZAHEAORE S v ) L9 REITERERES BT 2 03
W%,

- AT e N EZAT LR, SPENORBEEINOEMR 2T TR, AREA
FoE A (FEZEM : B2B) BT HBBREMETE/L, £/, 7ry =7 MI, B
IHEBE . WFTEREEE. ISR X ORI 2 B, BNV TF AT A TR E — - T
T —FThotz, TPz, ZOFRy hT—7% 5 ML, £ L TRHEEM(AEAD
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A—=N—BIOA FOH/NMEHE)E I EL BV o7 NIZEIEDLZENTELZ L
X, ey FOBNTERRERRTZENTELLEAY, AV v=7 MIZ@W LT
HK@% A—NE% S Z O GERNE) ZikiT 5 Z LICRimE Th Y, T 5
\\\\\\ MAFFo> TS L) Z LIIFEFICHRIRNZ L Th D, MOHARDA—=I—THEH

SEOMEIEENICSE L, BT 52 LIZELERL TV EZALH D, 1 v Rn
%&i\ Rajkot Engineering Association (REA), Mahratta Chamber of Commerce, Industry and
Agriculture (MCCIA), Association of Indian Forging Industry EDWL DD E VR AHESOH]
EREHOBEEIZELEZRL TS, 20X, A7 m =7 b THLATZR Y B
U—ﬁ%ﬁ%ﬁ\%t&fmymﬁk_%ﬁbé% CHRELIOROIERICHTD & o
AN DR RATN

- R u Yl ORI RESNEE S X —F20F 7 T A X =28V T SME O
Bl FORBEEBLUEST 2 LV ) STBEET D JICA 7ry =2 MIBWTHIIZ
P L D %,

- CHER. g, WNCEBER R T m 7T AAXF—AIZBWTH, JCM, JIBIC, ADB, CTCN
HENRHESTEYALCT Imy =y N CBRESNTEMNE 7 FAZ— [T A MET Z—
FITN LB NTA » RTE VIR EHT2DIIERTE S5 9,

- AV ROELLTIE, SME O/ F—RREARMET D 12D IThk % R LRBUN 7 0
T AN STEY (B 0 NMEEE %0 ), MSME |[ZH R Z B okt —A 235 i S
TW5 (Ministry of MSME), 51T, A ¥ ROETRAME S SME DT R)LF—2hZD
BB FEMRA I D LA TV D, 2T, ESCO 8 L ML E&iHiEA ¥ — 4 SME O
VX — 2RI FEMBAIZE D fLA TV H(SIDBI 45), ALCT #fE 7' m Y =7  CTRE
LTeHiilia 7 AL — 127 A MNEZ Z—FHIN BT IV A ERT 57
DI, BTCOINEDAN=ALT T T AElERHTHIENTEDHIEA9,

-'mmm\éE-%ﬁv&wﬁﬁ@%%ﬁﬁwﬁkﬁﬁﬁ%%%%% ShiZ, Hrp¥
—7u Tz FOFHE - EC BT RFBE & O W iic ﬁ%%%ﬁ?é L7
- T, 510 &I, ARyE L ORBEFOH é%iﬂ ODE?”'B%*ST%%:[&HX LFERT D Z &N
T&5, ZLTERAZ U TIZBWTHEHINBIERIZEHERIRDBH Y 25, &0 ) lRiE+
TG TE D,

5312;%£/P%(A)77
A7avxs MIBTHREEAOZE LD @7m/I&b®Ef%ot®f ECRE R
DB AT AT DICBE AR LI Z LR EES2ET5 26 THY ., RREE
FIDOZ 7 LTI E A E R LG o T, Bl I, ZIK/\4’ 7y FRECBWTEATS
RE ORI, ALCT 7V =7 b~ORMBEBF(EA & A > RWT7) D0l D " REM:
Wz, EEOBERZEE 2 TR I b,

- Tuvas b EEDDICHIEZY, HENR T 7 MR OBRE, EEEND TN, *
NOIEBMRE OB N L > ThAitrmkEniz, 5%0A > REDEETa Y =7 FO
BEICRDEIIC | BRBRUEZ L 2T 2 EWRTRICERS,

- AL - REORE (EE& LTHARROAH)
> BAMOAMEE L Cidmss (B - AT AT RS . [EEEmSE ., BX O

BABLIT A AIAHE T, 4 v FIZEN@EEE., WA TFEEH, Bases (xr7,
W7 BE, WIEAVTE) 131> Ml Th -7,
> ZOMOaRA b ZXANR— SR F—DJRE, T Z b FER
> HARHOEH (42 F@EERICHBETD a2 FAER) 2010 FiI2iEH0 2 HTHo 72
JVE—DAFRT 2012 HIT iLSHuT TFERD ., 2013 FEDEHTI BB L Z 16 HT
HoT,

- SME A1 ¥~ ROxTF A/3— F b HIHURESI (/) 7R 7 A (know why) + 2 72~ 7 (know how) )
D14 TIE o 7=,
> EBRE. AUTFURA, EALFENONEORIE - W5 - fEE (MRV: Measurement,
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Reporting and Verification) (2> C

> I CATIRERIERINB LORA |« 7T 77 ¢ ZE(ZOWT

TG,/ 7 —% /7

> FHIEHO SME OA Xy N —F—& SRR GRED) T—F(T VXN T —
A, ar7 ey JEYDAR RS

> R — v - EEEIIAFRRETH D, L0 SRR OGRS ML E T h
-7,

=y 1,,./7~\‘/5 > D IR

> S Hif=zrer F &8sl ; FHAIEAAL (lakh -« crore xf F « J7)%%

> AV L/ EBiFESABELCaa=r— g aREREMN LI FOFHIC
HIR ST 5,
(i) BAREA > FOBITHEWOGERFE OBEEIN D720
(i) MHNHEAREAL Y FRFIZEZLHY, ZROIEFEEL TN,

R ()

> WA (). A—IVEAORGERT 1 — TR R0 D,

> MoU DE4 . WNT, EIEICHRN D15

> BEHEHE (BAR - A2 FUFH)

77

> BE. AT, Aoy NREEERY A FORD

>  FEJE(110 xF 220); EIR(BFH Kb 2 FH)

> BHERMEEELEHE (OF EELE)

£ DAl

> REOMHE: A2 RZEs., &, EBX TV A= (%43 AL EREL)D 3
V=R TH D,

5.3.2 BEDOWHIERFE L EDORERTHZ &
5.3.2.1 GHP

A\ oy FFEPIC Rajkot ([ZIB W TR ZEHE NG L7212 b D57 GHP v 27
I3 72 0 O RFBYEH BRI TixZe < FFFIC= VX —a X NOHIE G FEREL T, 2
o BT OBUEROFER, RFPEH RS — IR = 3L T =R I O THY 45% DO FIT A SZAE L
7o —H. THRAF—a R MZBWTIHIEIE 0% (EEEO KRN AL HEE) 225 15%
Qmﬁ?nﬂﬁﬁfmﬂﬁf%ﬁxﬂ@ﬁ%ﬁ)f@oto
GHP v AT M3k 2 72t 7 X —B X OFEEICB W CHEAN AR RO LN AT A TH
L=, A FOFORLABRELTWSE® 7 ¥ —1 DTHIHLT 7 4 AL - 7 Z—(C
BT GHP O ER « FEBRI 725 i 2 3256 L 7=, CEMg & ECSg I3 L Z A ik FEHEH
BRIz VX —aX MlEERD L, 20D FOXEFIH L,

CEMg = [office space]  [unit AC load] ' [sSAC/tAC] ' [carbon reduction rate] - [electricity CO, unit]
ECSg = [office space] ' [unit AC load] ' [SSAC/tAC] ' [cost reduction rate] - [electricity cost unit]

FFE=T, [office space]. [unitAC load] 35 & [sSACHAC]IZ., A7 4 ZHA R(ft), A > R
DOEALZEFRAM (KWh ft-2 year-!) . B3E VMO AC & AC RO DHREZF£ DT,

[SSACHAC]IL, GHP v A7 L& /NN AC LiEZHAZ D ENTEXH T LD, Mt
&Té%%ﬁgﬁfﬁé,bﬂb\i@ﬁm®%¢&47®AC&%%@Zé EITRNEET
& %, Deutsche Bank (2006) (= LAuiX, 1 > RER&ETTO > HO 348, T7hbbT U—,

A%&(/v%D~W®$%WWVﬁQt%ﬂ%ﬂ%MW 33 Mft’ 33 L 18 28 Mft* T
o5, A v ROBAZEFRATR L, 110—220kWh ft° y?* O & 5 & 5l S 5 (FH 165 KWh
ftr?y") (Seth, 2009), Yano Research Institute (2012) 2% &, [sSACHACliZF &% 077 T
HDEHER ST, Ak &30 [carbon reduction rate]+s & OY[cost reduction rate]iL, Ziu
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2 45.0%F LN 17.5% (2011 4F 12 AREEOA Y UF A Da—T 4 U T ¢ Bl kS &)
ThoEHN S, Zhud Moy VEELZER L 248 (D% D Delta & Jagdish) ]
BpsEEHENTZSLDTH D, [electricity CO, unit] 1%, 0.89 kg-CO, kwh™  (TERI, 2013
email comm., Feb. 18) T&H % & HEE X417z, 2012 410 A 25 2013 4E 9 A O D FHEER D Fe G
[2H:3% . 6.81 Rs kWh™ % [electricity cost unit] (Zf#H L 7=,

RO S 23T OfE . CO, HIEAY 6 Mton-CO, year! TE 512 = 2 MK (HIIE) 7% 18
GRsyear' Th 1 . & 5725 GHP O KIZHOWTEH TERWATREM A R L=, 2D 2 &1,
2 RIRFOFNIS 2 ERLT D LIRS, HOREDO |7 ¥ —, TRDOLEEL LV ERSRE L
72 GHP i X E D 2R EPEHEDIFIE 04% OHIICH G T 5 2 L 2R Lz,

- GHP VAT AIZX =¥ —aX MIEIFILx DBELY b/hS< o TLESTZ, Z
OFHIZE L L THAMEOLIEIZ L2 O T, I OFHER: (2011 4F 12 H) L BLEEMm
B (2013 4 12 H) OB THRE gD 40%LL FIZDIE 5, BIZIETAPL (FV 7 A=A HZ |
TIHZAB L NFXRZ A R) AT T A FHROMGEN & W o T2 BRRIZ KL » T
ARMBITILET HEVD B LIEH A0, FREICA > FfiGTEY K< ZITFANLNDA]
BEMED & D GHP OFE A <7

F 7 a1 GHP F5—
Tyrafea=y MIEKREREZEIBT 5 7-OICBMCHRET 2 Z &2
T&E%, &HIT, F7—CGHP HEABHFET L Z N TE S, o, WH
GHP D= WNEEIT 22 TH D0 KEH D GHP bkt T& 5,

F a2 EKENUEREST & GHP
GHP [ I AT VUV CTHEIZI DN, =2 VU ZhEIE 30%RETH Y |, 70%
DOENHEEE U THIH &N, =0 P A AN LT 70°CRLE DR K &
BHZLENTEDLDOT, LVEW =4V COP ZEKTE 5,

F7ar 3 ESWEDIRETHWS GHP
GHP 3 HAZ G #a it Tl 35°C Tie b B <EE§ 5 X 9 ([Tl axat
SNTWD, Tz, L EBWHEREEZENRT LD, 42 FTIIARIERE
) 43~46°CHT-V 2 X —7 > & LT GHP 2 T& 5 (35 HeEMEN
HD),

- GHP v AT AFA ¥ ROFMFIZHEET 2R WA v A RSl s, Zhic bbb
57, GHP Y A7 2O K%M LT 572010, Bk E, M, 72—, &
ROTBBLOHEM T 0 —7 v TTREHRMLE L 2572, ZRHDEED S HDOWL o)
ITHEPNIARE S LTV o T,

- Jagdish L CHAEL “Ea—XDORYY” (A M 1 RIVER)D L S /NS RBETE Z,
HAMRXGT D ETGHP s A B EBERIEE ST LESIZ Lo, FD L O b o
—AWA Y FTEHAFARARERZEDBHBATHS/Z(SME 12X D &), ZDZL&iE, bA
AT —ZIERER, T — % OoTic b 8% RIF L,

- Yr~—thiE A v RICBHESTTRA S 5, Lo T, BEIE AR Yanmar o > R EEHT
M5 SME HA MIZFANR—NE2JRET DI EIEARETHD, LL, ZOJREIZED
SME (ZEME D ZFNNPNKLEIZ 72 5 ATREME R B 5

- GHP 31 ¥ RITIFFE Lo T2 CTH 2 DT, A > RMUOHEANH 725 03+ Tlid7e
{,SMEBLUTERI =F A/ 8— h&xtR & L7z GHP v A7 ADKRE, N T 7y =2—T7
4T AT URERIIET DX v XU T 4 BT 4 T B NPIO AR LY b
12, KVEWHIBFERE LT HIER SR o= FRTH S TIEARL A% OEEE LT
o T 5b,

5.3.2.2 EHP
- EHP Y AT AE, B L BB O T v AE ISR, O DREN) ZRIET D &
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I VAT LR EOBENMLETH - 7208, EHP ¥ AT LIS EDORER T AP &2 4
W 2720 Tl =X F—aX MHRIFFICHNNT 2 2 ENFEiES T, 2 47 TS
BROFER, RIBPHESC RV —IHBEIZEB TR 40% DFK, —FH, =fx ¥ —a
Z B kwfikki%m%%iﬁbto

L2 L2236, EHP v 27 AO&RB T OERMEIL, FEhi A S OSME, FRZIERE - mEL
TEDNT U AMONT AL o TRz o7z, B - BEAREOLLD 1.7 OBAIC EHP
VAT KIEDORKES T D,

—

e

Heating demand / Cooling demand ratio

Figure 5-31: Heating and cooling demands for Amul and Milkfed. A black dash line indicates
the ratio of 1.7, when EHP system exerts its maximum potential.

EHP 134 > FTIEHMIOH TOHEITTH -T2, > T, SME BLPA > Fll=F 23— KNI
EHP £:4fr2 B3 2 i s L OV AR AU BE R Fnask 23 +0 TldZe <, = F A/ N— HX—/\—/M’
47L DOIRIE/2 EHP VAT ABRET DHZ ENTEX o220, "M my NI
%< DA R RN photz, Fiz. %I%kivm@x%m1$%¢%i\aw/XT

A#%%hk RETEDZ L ERIET DI OIHEEDHEMF /= % 28— F OB F TR
MSNAUENH-T-, SHIT, EHP XL —3 3 < HEE. F T 7L« v a—F 1,
AT F U R TS SMEB L TERI =X 23— "2 XfR L Ly ST 4 - EL
T4 T NRETH T,
ATy =7 FOTFTHMA L EHP v A7 A0 A M, fHMESS ., X ERFOfFE
BIO, 41 ROTHOFRMEICEDLEDLTZDD VAT ARFHMELE L WoIBINE R %28 A
fwtoé%m\ﬂﬁﬁﬁ\ﬁyf\%%ﬁ%%%ﬁﬁ$?@%b4/FA%%@Tm“
ﬁ%ﬁwoto_@7ny;abfmawwﬁ@@%ﬁﬁﬁék RN R LD T
%< OFHAKESRZ R T 7=, £, EHP O fIZA > RTIEIO CTTH - 72720 H AR OB
L ) fiﬁ<%4k@%%#ﬂﬂ%ﬁwtbﬁﬂﬁ%%%¢%&%@ 27 (A7
VX®%{ﬁﬂ~ﬁk>%%#%o&##ofbioto%@t@ W K BB CIX A MG T
XHHLDONREIBHY ., RSB OA v MR OB EFRHSEAT Y =27 M &@LU
f%kﬂ%&ﬁ@ﬁ@%#é EMNMTES (Phasel) DT, EHP =2 A & FIF 5 Z L3 w]
BThHhd, PEEHDLEDO L~V ETRBEZEATENRIRIZ, A2 RdDWITIEMEET
HW@HL:/T~Z/%%$FT6 k%@bfé%ﬁéﬂXFMﬂ% ERT D N
T&EATHAD (Phasell), ERDF U A% Table5-10 IF & 8 5,
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Table 5-10: Summary of potential cost reduction scenario

. Unit: 1000 JPY.

Item Current research Phase I *' Phase II *
Total cost 34400 20100 10600
EHP assembly 27000 19200 10000
Packaging 1300 500 300
Japan -

Transportation 500 400 300
Supervision 4100 optional optional
Design 1500 0 0
India / Control .d.e3|gr1, parlel,
iehbori tion - - pumps, piping, insulation,

neignoboring nati electrical work

*1: Control panel (steel sheet), no measuring device, iron expansion tank, no panel cooler, no heat insulation rack, no

heat

insulation for pumps; roof to prevent direct sunlight and fence to prevent animal damage is needed when EHP is to

be equipped outdoors.
*2: Only the main EHP unit and heat exchangers will be shipped from Japan; roof to prevent direct sunlight and fence to
prevent animal damage is needed when EHP is to be equipped outdoors.

5.3.

TERI & SME [T MoU IZB4A SNZb DD, s (F7—) OEE DR B 2 OB E D
HAA(FO—> RIRAT RA)YEIZ LD, A ay FNEY A FORMFICERE I Tz, TDT=d,
BRIOFHE LV &M THROHFFEN O 72 DI BELHFH A MEE & 72 572,

AMUl IZBWTCTHEIZ V7 ICE=H Vo T e —REDLTLEST2E W) Ko /&g
M T X HARORENRSLETH Y . fHSIZITE B oTz, 202 &iF, o T
—ZIUE, BLOT — XTI B % KIE LTz,

RO E R L ORIEIRF 412, SME [T % A 35— MIHFRNHRES R 7 D )i %
BRIz, ZOZEizky, KELBEFRT DR E T, EHP HREICIEZ & LT
LEoTe, 2OL D REIR, BHARM O S: LIS fER$T 5 2 LN TE 3, SME X° TERI
TH A= FOHEMBIRENI N TS TIE RN &, L KB, ala=r—a U E (8
FE. BRA IR AT — 7 RN ) BETekka BRI L0 S L A UL B o Tz,

2.3 BHEWEIRIF

B OMs B RO =X —2h= %, BRI ERO LD LRE R LVIZH D, L,
PEL VORI HTE LV THIEREIC KAIZEN {&8) (% 0 /NMEMIEE) DX 95 7%eA
ST T T EBLTARNL—vay T T T 4 ATBWNTE L5 WERINNRYH
D2 EDRBE L, O EIXRRIITHRETT AEN S 5,

HARNEMZOIR 25 TEM LIZ7T —ZNEB LOFH0IC L > T, A > FORRIFHHE T
G OBEBREVRHEAH G027 ) | =R L X —(HECRAIEHEZ S HICHIET 2 K& 72
KT VRREEW RS HY, TNUOEER TEDEHNIL-E D Lz, WS ONDE
BIEENC DWW TIEBRIC AL 72, Bl 2 X HGR EE I B U C i ) U O 28 B 2 /) & <
THZER, BEDOARL—ZXTERRAE L TV AENTRL—Yay - T 77 4 A
NS T AIRENEREEE XD, ILIZ, X T4 WHIE) 0Ebo b LIEEM
WORAPIIE), WmEK, BEO, Mk B, 721k, BYERY OO DIFE E~DF
¥y TRAMNTELLWET L, SORLDFNELZM ESELIENTELTHA I,

2 EM OB REZ0 2525 L, A v FIZEBWT KAIZEN JE8) 2 #HEtE 3 5 2 i 7e F
BDO—o2%, PL—F =D L —= 7 OETVOERZB L TCBIRH>ZLETH
o7z, HRAZF A N— R, a7 — BLXOLEH L)L TR 2 et LiET 5
EE B BT LD TR ERT T/ < TERI OFFZER & L Z Ul L 7=,
KAIZEN iEE)~ == 7 /ViE, b L —F—7EF TR APET A TEBEIC KAIZEN {58 2 52
BT 25 HE ORI EZ M ETD2DOICEWHIETH 72, TOH, —RICHBEE 1T55E
TFIEe T ARSI DICHERT L ENTER o722, ~ =2 T I)VOBHIGE

- 48 -




5.3.

(Marthi) ~OFIFRAZART] K TH -7z,

2.4 EMEZER AT A

A 2 RO SME TR HE T ROBLE D DIEMEZER S AT D OUER F1% 30~40% D #iHH 12
RBAREMEN D D, =T —ImILOHNE, JEFRED R, BERDOYA XT v 7, /D
T A RPN BLRNEREFE L7217 T, SMEIIRBEB L 20~30%DE =R aElR L, A v /3—X

AT DET — -

ATy —FEATLHE, EHIT 10~20%DE = RHRBRIAEND &

SN%,

JEREZER Y AT DE, ZHEOEET I —EIIHEONTND 2 Lnb, HFTRAF—X
[FIRR 728 K AZ BN TR E R ATREMED 8 5 (B 7 2 — RS,/ 53 BF AR T RO L IT).

JEMEZER Y 2T MR % SME O#ATHIRE /13143 TIEZ 720N,

REACAIFI DX H VR AMIKIL, 7T AX—E2 7 A2 L~V TRENEEL LOE
Akra) EICRET 1B A BT 5 Z SV O THI T A RS TETW D (B, B
FEFE I T,

MNe—F =D N —=2 7 WHIEENT, A > R TV JREHO SME 1281527
— e Ty =V AT AOYGEICL VIR E R 0 155,

SME (%, £ v NN—X XA T DT — a7 Ly —DFEAL WD IRELIMNT, FEhtnThE
PR (PS) MG ETTZF A= R LTEIEEAETRTOSORELEM LT, =
AUIA o N—=F 2 AT DT — « a7 Ly — T L VERARND &) FHEET T
<USME DMERENTAA VU NR—Z B AL TDT —arFLy—Darvr NEEmbR
WEWIFRICHERT D, ZICKHT 52— FRITEER T, bbb, Biffoa
7Ly I VED (A EJEREER) #0025 & WK TH D, SME (FA14 3 —4 ¥

ATDTT— arF Ly h—HAGR, BLO, 204 Ny 7 B O E % /N

LTWH LD THD, Efi LIZHEICESE, A o NN—FF A TD2T — arTLyH

— DR E TRITRT,
Table 5-11: Estimated impact of installing inverter type air compressor.

Transauto Iceburg DIC India Kansal Sankalp

Primary Percentage 17 22 15 25 17
energy KWhiyear 53,196 96,624 99,360 135,360 223,994
saving
CO, emission reduction 49.5 89 93 125 208
(ton/year)
Cost saving (Rs/year) 335,134 628,056 645,840 880,000 | 1,456,000
Approx. payback period (year) 3.3 4 3.5 2.5 3

- SIDBlI m—, ESCO % L 9 72 JE

Fo /=
ZEXR

VAT ADT T L— RERETBEN L o0

DT T T EANGDLNR, SMEIZZN 6D F 1 7T AT M0 HRICZ LWL 5 TH
Do INHLDT T T T ADZ LEEMSTND SME LK DO0dH DM, T ITEITEAN
CHIBRL THE VAN TIIR VW EESIZTEZTVWD LI Th D,

TRV F—{RE O R CIIEMEZER Y AT AORPLUT, KEFEE SME O] CEIVERZET 2V,
FrlcA o= 24 T7DxT — a7y —DEAZBLT, FZRLFX—IZXT5
KR E IR AREMEN RAZE T H RIERIZIRER S L7z,
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Table 5-12: Cost sharing in the case of compressed air system.

Example of Activities Expected Cost Expected Bearer of the Cost
Change in pressure setting etc. Zero to minimum SME
Leakage detection and treatment Minimum to medium SME; ESCO; SIDBI.
Changing size and design of piping Medium to high ESCO; SIDBI; Indian Government
(NMEEE, TEQUP)
Upgrading to inverter type compressor High to very high Indian Government; JCM; JBIC

C6: fERFTIT O AR  REE - 1R XL _4;%71/~Ao>%—m:oﬂewv74 CNTAT
AR7v Y =7 T, SME LU EBIT IR RFBHAEH O FIZOWTHZEL, £ 2T
BN U2 HIRICBI T 2 REE T AHEH EHI, =L F—HERL= L —a X FOFiKE
X OFNICATIET 2 BRSO & 7o e B A (B - A1 R O S BV T 9 F < IBEER FTRE
PEEH OGN LT, ZOFRORERORERZ X 0 A< X0 JR#PH 2B EE S I E 2
TN 72D, 2D DRIZHOWTEEICHGT 2 & RRFITRRF BT O &k 2 & 51T
b4 2z &EnHERREN5,

- A= FEINCOAREET, FEERFCEMHER S AT LD IICE LWIRRH D Z
EMEIESNTZ Y 7 NEIMICOERTHXETHSH, LML, A2 RO SME BLR=F X
NHFﬁ\%Kﬂ%ﬂ%ﬁ%%ﬁ%%@m%%@Nxb 77 7T 4 A LTI ER

WZZ LW, ZoMEE wiRT 572912, 21X Asian Pacific Centre for Technology
Transfer (APCTT) & O#EEZIZ K 5 I/~7“—0)7Usb0) fL—=27 (ToT) OFEEt\ >
FRPE 2655, HRANZ XA — MNI#ER., HEEE, 1> RBXOHATOIIH
MHESZB L TA Y ROZXR 28— NI M —= 0 7T 52 b3 Tx 5, —H ML
—F NN A E 2 T, S IID X X8 — R SME |2 (B & 72 KAIZEN &)
%%%%%ﬁ&ﬂ%h%%ié ENTED, ZTHEEEEIZTHI-DIC, IGES & TERI
L5 % S BITHI 2134 > RITIE the Institute of Indian Foundrymen (11F), REA, AIFI, MCCIA
. HAMIT 1GE:mHT%®;5&4VPkHﬁ@ﬁ%%%%EV*XH¢k®@%
PARHETHZ ENTEX 08 LIV,

- AVEFRDEZXRZAR=FDF ANV T 4 BT 4T BIXOSHEOA Y ROAT—7
RN —~OEBAT %2 i LIS 2 & Th D, HiffA—h—1F, ZORIC> N THE
BT DR HV ZOZ LIZHIME TH D, L 0biF Y 7 ML Tk, =%
X —2h#EF (BEE) D= RN F—EAEFRLZXFAN—h~O N—=0 7 %08 L il
DAAREDN S LAL7Ze\y, SHAKTI D &L 9 72D A7 — 7 75 v 22— & O #EIZ DUV T,
MNo—= 70— ay7OMEZBETRBIRI ZEbELL—2DHETHS, 1 [FH
VDR L—=2 7 OFERTITEL 0 TIEEN, JICA 7'n 7 F K% 48 Ui-ih HiHE D
Ehit 12— oD FETH D,

- ERFRERS. WFZCEERE. SAATEEEE. B X OWFICERBIEFA OB THEES LWk vy b U — 27 O
FUATHE LT Z L iX, AFEOEN TR CGER) Th o, BlxX, aillEER. Yo~
—, HYJEWL AT L, NF Y= 7 EO X RHARORFEMA—H— &@*/FU~
7 EREE LTz, BUEOMIZERERE L0 A< X0 IRFFARES S RICE Z T 729 -
DXy NI =7 & SHIMD AT — I RNV — FiZA > RO E YR AMIKIC if#k#
é:&ﬁi@%k?é&%?%éo4VP@59*XH¢&@%¢5:k?\%ﬁ&%ﬁ

WG E T CTEDLY 2L EMEETE L7255, ThEAISET 5oL LTL,
WEFERE R 2 FRBUM I KOV £ 3MNBUFICIEE T2 2L Th D, TAUT L VD DR

- 50 -



TIZH DIREH R B R ATE R T HREMENH D, FlzIX, EE - B - L 7B IO
Mo 3 B —lCHFEAZHEEST S Z LICHEAEZBV TS The Indian Ministry of
Science and Technology (FH##ifi) 13, BERIRNEN & D & 53 ho ToARIR R 2 74
NI 52 EMARETH A S, £72. NMEEE |%, PAT A ¥ — A% F Tkl L7 € DM
# (DCs) IZZNODOEMERRNTHILNTE D,
LCS-RNet, LoCAR-Net, UNEP(CTCN)i%, &®&A4 7> a & D WVIIAHIPHDO AT — 7 F v
=~ DIEHR L OW RIEE AW LT, ZNLOEME A RTRTHZ LN TE D
LEEBERTF XY XNV THDL, TNHDT Ty N7+ —LOFRENITZITHERE HE%ILA TH
5, LIzRoT, A _XU M) —F—4%, BLOKEL INDHM (FEM) <OFH A6
7N (BHAMD) (BT AEMEMN.THZ EMTE D0 LRV, T—XEFodsH
A TER2ODL LNT . ZNWX, ZNHDT Ty N7 4 —ARFy NT—T D F T,
VR ==X ZEbE e~ P 7 AL TE 9 5,
W52 % Ele U 7= B o 0B L, SREOFLETLAREL D b —KIZE V. ZOEM
BT 2% v v T E2EMT D5 HEO—DF, 4 FTRTOHEMERIE, HH0E, 1~
R E 7213 CTEAUE FTAIEPA @ X 9 228 & B KRG L CWHET, &= X AL DRy
ZEMNEATE DEMREE CHINO—E A fEE L IEEET A L Th D, BT, 6
BHETHBLZLLIZEY, GHP - EHP Y A7 A, A v RTEDH S ZRETE 50, o, &
DERGY 2 B AR D D W O T g E CRIE TE 200 E D 5 72 D ICHLIASL T S 50 iR
ST B2, BERES (B M ERE(PR)IZE SN D RE YY) OAH
ATHEREE L, Y OESITAAREE, DOV, AV FORELOERICED A > TR
HTDHENIDIT 0D LR, ZhveT572Di2, “Assisted Broker Model” &9
ADB A =T FTNBA LY FOA—N—LHERDA =T —%FEODTHZ LIZIEHTES
7259,
BRIZET Xy v 72O DR ORIT, BHAHOFBEIZE > T L Z & ThHDH,
ZIE, I A RRDLPLR, F2E, O3 A N ESLE LT AHIREHTIE, SME B
MET HRETH D, T/ha A SO HREOE 2 LE LT HIFEOHIMIE, A R
DTZFNF— « F—E R « I /X=—(ESCO), I I O(F7=1X)Small Industries Development
Bank of India (SIDBI) % & Tefk DG & 42ih L TV A E T DD u— Nt k> TRtET 5 2
W TEDHEAH, FRENOLEWEEFICEWIRE a2 A N 203 L3 5158 ORI,
[E -2 [EWE, #ilkhy, = L CEENZR 7077 Mo TRESN D R&ETH D, Bz,
E L~ Tl A~ ROBUFIL, “Technology and Quality Upgradation Support to MSMEs
(TEQUP)” L 4% 711 7/'F IMZ GHP 3 L ONEHP Hiffi 2 & 6 % Z & N T& %5 ,NMEEE I3,
FEEED 7't 77 LD N T 2L b OO ABLOFEFNE 72 130brE 35 Z LN TE 5,
2 EHR L~V TIE, ICM AF—2D LA =T F 7, BLWIBIC £ =T F 7D
MRV 7’8 7' Z LZ%&i@ L CINDOHEMERETE DA REMENH 5,
WREIC, ZEATA I HRNVE — - T —F1%, &% r ¥ —RIRERMT 2§
LI ORI A N E L TWD, ZRENDAT =7 RV E—L, LFTOXH>7eA
IR 728 2 BT S 72 1T TR B 72wy,
> Hudds K OVNEBRA) 70 & SR AR XSS rTREMERR A, FTRE Ch IR G2 ¥ —I2k
JHBMONS 1y NEEOEE R LFE T XX ThHD,
> HARBIOSA v RBUFIE, IRRBEHMNTOE L2 RET 572012, BEFOBAIRA '
VT 4 T (ABUSER, #iBh4. IPR S)ZIEMT 50, HHOWTH LLAMED Z L RH
BThbd, 1V RBLXOBARBFIX., HADKREZEFMEERTEHAF—LELT
JICM ZIEHT 572D E BT 2R W E T HRETH DH, A ¥ NIZBWTICM
BLO PAT A% — A% RRFEHINZE R T H-DITTEHTHIEEAEAS—LL L
THETHRETHD,
> RSP OZLENIEME L OETH 5, R OE 4 & HM OB BIXIER ICE
FCH D, BREMIEL %S O 2T 55 2 WIxZO—E8 %21 (FDI 22 X %),
HAINMIA LV RORA—=T—LABRT, 4> RTHRET D Lo LAt bz,



A v RCHlTZ28ET 2 Z L1, Bl a A b2 RELS FIFHZ N TE LT TR
< HATRERSC ) U OEREOEHE 2l L TN OZ & DREN 2T 25 Z &N
TEH1EAH, HWHRMEE X, A1 FORA—D—LDOHEICLD A v ROFEMHIZE D
FLOWHINZBR T MDA HED Z EDNREETH DL, Bl A—T—1X, &bl K
DEZFANR—=FDXY XU T 4 - ENANT 4 TICEHTIHLDIXEKE L DHNETH
%o
> AFFEEEESIX. Vv T2 —RBI N — R E =R B ARE AR N
T&D, ATV ARNE =D~y F T T—HoBLOTA X A FRICERIN
FIZBERT 2T U N Y —FiREhE LOMLOXIE 2179,
7 T AL — LU T GHP HiflF D% M rRENEIZBE 95 & & 72 5 FEhE rl AE M A 23 5
MENDHRETHD, 6 ETERLEFEEL AT TR, HHEEE (80 FLL LD MSME
NH725), VAR UBIOETV (130 HLLED MSME 72572 %) C GHP Hiffi % i H
TXHAMEMENR D D, o T, ZTNHD Y T AKX —[ 7 Z—35%OFEN TREMERA Th
N—=ENDERETHD, 7 7 A X —1Z, )PAT AF—AIZH =S TW5, i) BT
OWgE7 Y =7 hOF CTREICHIH O hE aliEERE 2 Ei STV D &V ) b E
D FREMENR & 5, Z4UE SATREPS, ICM, Z L TCIEAE— KT - U X —%D LD
IRAF—DLHIEDO FTEMBTE 5000 LIV,
7T AR —VLYUIZEIT D EHP S0 K ATReMEICBE T 5 & b 70 2 2k rTRBMEFN A 73 5
ENDHZRETH D, BRIt s % — (250 HLLED MSME m 572 5) BT /1 (130
FTLLED MSME 572 5)D X 5 sfthd v 7 # —IZ EHP 2 @A T35 Z LN TE 57124
9o GHP & [FRRICRTR D AT — L4 HEDO FCINEFETHZ ENTEH0E LR,

4. 2 AURIZBITDE =X —HT OB E K R OGS LR AT

(ESTREFEN FERRS)

(VBF T2 SEhE N A Je OVl 2R

1) gD B

IGES & HESRZDOEEAHHIL, IGES NEITA > FANZ I T AR RER M ORED &
ORA vy NEEOBUGTHAZH Y U, R FII [E AR R FEH A O fH - — A % wl
fEL, —EDFIESCEHR 7 +—~ v~ ERE L GEA 7 1t 2281 2 iR EECH i o pl R
. BARMIE A FMUPHAIZHER LR CTE 2 L o e HiEima T2 Ligh b,

BElZ, UNIDO ([EE T 2EBHRER) <0 IEA 72 CEFEHEEIL. 2005 FLIKE, =L ¥ —
HE ORMKEMEORIEIZER L, The TR 51k 757200 EmsE LT, JE s
BREEDORIEEIT> T D, £ Vo EENEmEAEEX. A7 a7 FolEEs
LT O EARICBIT AIEREREFOEA 7 1 & 2 O % EFEIC R EE /2T IC L ) ik
TX D EBe LTz,

RS, EFSE TRt S LTV 2 HIRBAR R L OBHRIC 0 B k.
Eikx FL—A LT,

BRI, BAROFNMEEICB T DIRRBHGOBEABILE O r— AR X T 4 B E
ML, EHICEE L TR X&) OO EITo 7o, &<, EiFo#EHBSGD 2 »
N DEFECREHIWT O FEHECAMIBIOTED J5, EET A L OWYF LINT= =T
OIFEEER Y RIRBHMTEANCED A 7 N 2RO ITEEE2TT o 72,

O A MR R O /M7 B RO T, APE TR LI B A H i
AT v ADORHEKIZE B L, B0 MR OIS E IR LI 7 FRO I T LG iREL
1177,

A ARD /M2 BT DR OB A 7 ot 2T, #E E 72T Tl EFESRS A mD
LN STED AN ARRBHIFOIRIREI 7O V=T OILFWEEN K ERRA LN THD,
Fo BARE, BT =T LRG0 —Y =3 VAT AOH TULEY BEGCREER = —
RO EMEE IR =RV —IEE O/ MEDT=O DY R 5 15450 TETWD, £



ST 72 )7 NT T A RN E MBI T DNEN) BB LT, ZHHOHFZERREIL, DVD
DI OBAGERIE U TERAEL . A RANS, BB B e LTI L,

BRI Z DWW TR, =L — e &, CO, Bk, MR 48 SICFEMZR R 21T -7,
Fo, Bpd T — Al [UERBESROENCAE TR, Ehathla—F—a3olt
FIEZEICHOWTDOEZ F o2+ 0B IBIC ANDZENTERN 20  EAD T o AL = A3
PNDED VAT LOBAERA L N E DN — R % T T2,

5 3 B P TIE, ARRBHAINOBARRZ | BIGOFHT — 22D TEART, EAFZD
T =R DG EAT STz, ZIHO BRI HIEX, LS OE RS EHEIEE &b Of
HTREBDEZ X TS, ZIbIiE, FEREERAFRICTH, BSUEERE T TEDLH7 )
—ar BT LH, FNODEBEAEE T D720 DL D THY  @REOIRIL, LFET A

DFAHTT . BB EH B IAATE B =) T &REE T DR — A% 1T o7,

FEONSTZ R T, K7y =7 hOER BRI, BIZ, A1 E EZETEME TEXINEVO &R
7RG ClE7e< . BARIZBWTEBL TWARRLT vy 7 RID W BV AT AR 54 L
ZETIAUETED) ) AN OB CO AM B RRICT T THARD T =7 38 OFLE L E ik
TED, HARO=Z =7 OEFEIEIGEE /15 E S ESE D E N> 7 BB RS L2
Wiz,

2, A% O A RO S HOMILREL T SN TOFEIM O My EEE AAD
MR E DI A L TUKNEWIFRED TR ST b\é BT, li“%ﬂzﬁ_n:ﬁ'\/v

S — 2= O4E B Demand Side Management (DSM) & A7 A GRGES AT 2% HARIFSEIC
FNTMR DoV oTe il b D, BB TIL, FFIC, HFFEE D, HARL i;'@'%focéf'ﬂ%]%%
BT BB X —REICIT e 2N TE DI R KRB AED A R ~DIRIEHIT-
77

VIR, HAZ EZ 7 ay =7 ORI A LN T 5,

1) BHHEBORKERICR TR RELRE ERELE, FM 5 EIC OV TEEBENRROR
%.\J.

2) HARDH/INMEEICBITHERRBEMEAF O R BLIEE

3) FEM OB A L E iR 2 B A RERE R

4) BT —Z DR

1) BENHEBORMEERICRKIT2ZRERE, FEERER\L, FM5E
A AR CTE#EmSI COAH/ MR OE R EBFERE L L TILL TO L) b ORH 5, i

N :5b\otIW‘“‘Z@@%E@%}S‘E@?NMW UNIDO ([E:E T3EBRAFEHERT) | IEAZRE DS,
TARNF — DI TRE~ RV A MO R A5 7 15503 L L Q2 e, CDME
o 7 E E’J*’L“fﬂﬁ TR X =R RIIIE LN 2 E A FRTL TUVD,
2005 LIRS im SIUCUOD AR I LA Foosdb,

OH—AR> 7w FVk(CFP) < TC207/SC7T/WG2 >

« B AIETS (BEHE(LAE S« Technical Specification) (Z20094F-% T,

QT NF—<xT AR (ENMS) <TC242> (1SO50001)

@HEHEHLF| B < TC207/SC7/WG1 >

HEHBEOKEER O N EIZEET 58 (1S014066) ,

O~TVT7 N T7a—a AN EHOE FEEUE < TC207/WG8 >

2008 4E3 H ., BARIRERICIY, [EEEE L IEERIAE,

OBREE~ RV AN AT LD B SR FH O #F <TC207/SC1>

RPN A HE L RS (CEN) DR ZE, TH/INMEZEN AT D B2 7 7 o —F % 3 7E

BIED— D, XR—=RATA L BIONE=XV 7 HIEOFRENARALR S THY, EEERE DT
WOVEZED International Performance Measurement & Verification Protocol (IPMVP) <2
WBCSD (£t FIHe72 B D 7= O R N 25k) e .oicEd bz,



ZNBEZT T, AV REF L DSM (FREE HE) 12O\ T, 7521 Demand Forecasting ¢
HHZER NG 7 L a RSB A Y MMM A T 72 | B R I LT F AR DA
YT T EEmDIOEL TS,
R7BY=INCh | FEMTEAOBRRE, =11 —HEOHRRCOWTIE, EE T
Dobole HiEERWDZEEFEARLL | IGES T LT, 7 —Z DG HIEIZDOWTT R/3A A
BT ol N—ATALV DT —HE, —ERGOT — 4, E DA (BT, KR, R L)
INLBLLN) R AR A T,

TRITZDAA=VHTHD, BATO T F —IHE K EEITK L TEDRRED AL TR H
ST ET AR TDHETHS,

Baseline Energy
Savingsor Avoided

Energy Use

Installztion|Period

Bassling Period Reporting Period

ol
% il *

2) BARDOH/INMEEICRBIIAERBEMEAG O B2 B0 1EE

WA, FfriE FHOBRZ . B AR O R BT ORI /7T % EMB R DINEOH R EE
25, BARDHMEZEORERIESC /7 DB b T HIEEICE T LIz, /Sy MR
SNDEIROZ YA 357201 HEiihi 32720 OFl R HELFHmR 54 BT
TR TDUENDD,

ZO7= | ERIEEICB T AR FBEINTE AT Z T AT LR KL ITHRETL, Zhe—
B CEAIRINAMED BN — R T 5720 EEERIX— BRI R A —r D~ )T
REAERR L, X —F o btk oTz, A RO, ORI T, Ficka T, O/ T
CERlcEL ) . @BEBHHERIHEEY . OB LOEFHEELN) — AR KXNENIT AN
Ho, BHBLL,

FEM¥v /A —LLTIX

O&HSINT (G, LR RY)

@l T (8 BhEER & T45)

O &l 5%

ZE B [RIREIC

OFIZRKEBEOBEAEMELET D32 — (FJF, LR E)

@IS EE [RIRF I ZALEE 3 DM BN H D/ F— 2 (H B EER 5L L3570 8)

DOIAA DT, X—7 v DA RIRL, R IR A= 2 — 2k LTz,

ZhicsE B A OME B2 57 — AR, HfE A 07 ot A% —E DT +—~< v MZ
FHSWTHRIEL, AN Sy NEEO R CH TR S D I R A AL EEELT
STy ZOFELL T BMAEELREL . FOREOE T RCMIT - a2 57—
(BLRAT, B RO, BR, ) TRLU, ZOHEITAFE TRA~OmE A 7 rE AL
B BRI L CTERR T 5EVIOB D TH S, ZOEEHIZH L DVD DT> TNWADT, &
L QW E &0,

7 EAEH1 LIS ERERAREN,, 7V—XRIAH_E)
A, B (ZUV—ARTA) OH/NTIGIC IRREHITEZE ALz mt A% —AL



b D ThD, FT ORI 2T LAOBUR S HT . QB SO, @E 7 v A Ot
B AT REZR IR BRI . RV B A E 7 n— LU CHIfALL . 2D 2 T, i 255w
HH T T EVY FRE LT,

Fro RRBEINROBAFIO T AT LEBE AL DT AT LO R Z W REIZ T 5728012, Bl
BV AT AR E TR T AT AN (H ARGERR, SC5E) Z1ER LT,

AEOW B 7o 2AORIT ., EARNIREDRAT—IZL-> THREEEY , £-HBENCITTF
T—EfEILND) TGS o Te b D VAT A (BRE— MR T VAT L) BE AT HIEIC
Lo T, BMBERZ/EVH L IRBE G HIL 2T DR RIBHCENI) TS AT MIEHLTIZZETHD,
NEH/IMEZENRE D L7 B I CIT o 7oV RICH B LT,

OBLR S B2 5 R RE s O H

oI — VxR —ar b EMDORAT b A AN EBJREL TN ZT2DIT, AN DOIHE &)
2L ARG D Elg DR EZZ TR T,

ORAT—ERA— TV R — T al I E R E DB E SR E NS (EE BT T o
MREDST,

0 %L AT MDD HLDAN— A% Y BL LTV,

——

BLAEfE LTy Vi ZE,

QUEDFRA L
E—RrRC T OEAKBRHE U IDIRERN R L TEEND G KE  BESGRIEH 7528
IZEo T AR THREGEE AR,

E— bR E l 90 FEDIRAIFAGEI ZE ~, — B3 Pef k& L THE A

E— MRS EDmKITHT ~, —ERI3m B ET RIS,

@ — AL ATREDNE D7)
o R A LMEVERIFHI L LT DR THITZ<DHHEBDNDN, b— R T DAYy ME

- 55 -



XA EH I TELZE, T =07 axh, BREAMERBEIRIIRENETHD,
Oéefﬁk“f%?%’%iﬂﬁﬁ)ﬁ‘If;@&?péIiE I, 2D ERVEER O I E B C LRICH KX
WHET 2, b—NR 7 IER B AERE S DT E DIRE NG TE D723 B3
H#F"ﬁ@@%fﬁ hRAFIET D,
Iz COP3®D HP T/, IBKBRIDBFERHIZ (100% T 2) o734
1DOTATXNF — (BR)ITHL (3+3) =COP6L72D,

ZHUTEDIEES DAY v N

o SR Car L OTER TE, EE;%T D OIFH AN CET

O AT TR EINEERR 3D 702720 | IRAF72 EDVESEBRBEDI KIE 7] LT

o A T HENKIEICHITR TE, T =0/ ax B AR KIFIC =B LT,
T =T AANI80% DHEIE ., CO, BEH BT 51025 60t~EHIJK,

100 - 600 -
80 - 500 -

400 -
60 T 300 -
40 - 200 -

100 -
20 o4

0 S %
b
YN R YN 4 &
Fom Az CO2HIs &

WIZ, ZIHDBE | AFETA L LRI a2 %[RRI~ T A T AN ZERC L T, JB TS
MTEDIITLT,

@FVLIR Y 27 ADOIEEDAFTARNK

TOXIE, EFREDOr—2A% AT AL T, NI B W THRR TELICLIZb D TH S, K
IRBHAMTT AT LB ALIETCTHY  RA T —IZLDIRBRHEH TR EE ST EN AT L3
RFETENNTUND,

Steam boilers
@ @ @ @ @ Heavy Fuel Oil A consumption:842 KL/year
SF wing(fnchorj)

Fan coil .

unit

‘Washing and
sterilizing tank

Hot water absorption(1unit)

Food processing

@k Washing and !
sterilizing Iank

=

Fan coil |

it ashing and |
sterilizing tank

=l —

Fan coil

unit

| i

=3 -l_““'

'

Underground chilled water tank 500m2

]
- Water supply

- 56 -



WRBHIL, REEED T 0B REZ DA TNDHBEIRDN ., W2 CRIEHZEIK S AT A
PTALEE TV,

Steam boilers
Sy boilers (elimination of two 0.7t boilers)
@ @ @ (Heavy Fuel Oil A)

T SF wing(factory) - ]
Elimination of Hot water i i Steam .
madl Washing and
(H.Ne:: Ppulltl\m)? 3) soc Mu'g;"nnk
 ume il — 1
L
i
L
-
t
=
Underground chilled water tank 500m3 r
B e
Water supply « ===«

OB RFH
HANLEARD, BR

M ED T — 2L, CO, HEH BRI DOHIEER, M7 —47L
DFHMEEEZ & 0T,

Now nawal]

Theme | A

In €Oz emissions and ing costs

Tha introduction of the EceCuta héat pump system that uses watar as its heat source
Main points and can simultanecusly produce chilled water and hot water will contribute 10 &

to both CO: and envir
Calcullation ofthe cptimal electricity folk g a of the y load.
Running costs (annual) CO:z emissions (annual)
Old system Improved equipment Old sy pr i
inuse for the new system inuse for the

system
vty

3 )

| Approx :
i reduction of

3450mco.§

x Approx
i §0tofCos :

IREAE BT AR RIS O L

®77AV 7
ZNHDR R AT LI LTI AN T DIEEET T -T2,

- 57 -



BED TN =~ XA NT — 2T 7 A )L OVERSAH (2 AT A )

Appendix 1

(Types of Designated Energy Management Factories) Type 1 Designated Energy Management Factory
(Industry sector) Food manufacturing (Capital) 258 million yen (No. of employees) 155

(Company name) Cosmos Foods Company (project
location) Shimouchigami 655, Sanda City, Hyogo

PrefectureBusiness name

Energy-saving business from the introduction of highly efficient

heat-recovering heat-pumps

Objectives and summary of business

The factory installed 3 highly efficient heat-recovering heat-pumps and a
hot-water storage tank. The factory uses night-time-rate electricity to run the
heat pumps which produce chilled cold water which is stored in the existing
thermal storage tank. The waste heat that the pumps extract is used to heat
water and supply it at a temperature of 85°C to the hot-water storage tank.
This operation does not consume any Heavy Fuel Oil A to produce the hot
water and the chilled water, and achieves both a saving of energy and a

reduction in CO2 emissions.

Business completion

29 January 2010

Equipment introduced and technical summary

Highly efficient heat-recovering heat-pump units (3 x 25 kW)

Heating performance in winter: 331.6 MJ Hot water output: 15.5 L/min. (Temp.
of input water: 5°C) =930 L/h x 10 h x 3 = 27,900 L/day (at 90°C)

(Converted to daily output of water at 85°C = 31,656 L/day) Power
consumption: 25.41 kW

Hot-water storage tank: 37.5 max 1

Pressurized water pump: 2.2 kW x 2 (Supply performance: 450 L/min.)

Chilled water pump: 5.5 kW x 1 (Supply performance: 1,000 L/min.)

Positioning in the Keidanren Environmental Voluntary

Action Plan, etc.

Affiliated organizations: none

Positioning in long-term plans

(Plan details as mentioned in the medium- to long-term plan)

Although there are no clear target values listed in the plan period from FY2009
to FY2013, the plan notes the goal of reducing the consumption of Heavy Fuel
Oil A by 30% on a FY2008 basis (a 842 x 0.3 = 253 kL reduction).

(1) Introduction of EcoCute (highly efficient heat-recovering heat-pumps)
Reduction in Heavy Fuel Oil A

(2) Repair to the leaks in the boiler room steam pipes and the fitting of
insulation Reduction in Heavy Fuel Oil A

(3) Management of the steam trap Reduction in Heavy Fuel Oil A
Energy-saving effect: 206 kI

(Positioning of the above (1) to (3) in this business): (1) relates to this business.

System diffusion

The conventional approach that used fossil fuel-fired hot-water heating
equipment is unable to reduce the consumption of heavy fuel oil or the
emissions of COz2; moreover, in terms of cost as well, equipment replacement is
required. We think that the number of heat-recovering heat pumps used to
supply hot water, which have the major merits of helping to reduce heavy fuel
oil consumption by at least 206 kI per year, CO2 emissions by at least 500 tons
per year and an expected cost-recovery period of about 5 years, will be further
increased to substitute for the current boilers and other hot-water-heating

equipment.

Other comments

This system does not use air as the heat source, so it does not heat up or cool




down air outside the plant and so will have zero effect on outside air
temperature. It is likely that the cost of maintaining environmental

measurements, such as measurement of the boiler, will decrease.

Energy saving effect (converted to units of crude oil)

Before project (FY2008) After project (FY2010)
Office energy use 3,051 kl 2,895 kI

Office production 2,600 tons 2,600 tons
Energy use per unit 1.170 kl/ton 1.11 kl/ton

Energy savings rate: 5.1% Energy saving: 156 kI

Cost effectiveness

Energy saving (kl)/ Expenses of the granted project (yen billions) = 29.68
(kl/yen billion)

Statutory useful life

15 years (this is the maximum statutory useful life of the equipment covered by

the grant)

ESCO project

Guaranteed energy saving kl Term of agreement years

Co-generation facilities

Total efficiency: %

Furnace

Energy saving per furnace: %

Project costs

Granted project costs Costs covered by grant Grant application totals (yen)
Planning costs 1,200,000 1,200,000 400,000

Facility costs 27,510,000 20,332,000 6,777,333

Construction costs 21,340,000 17,490,000 5,830,000

Misc. expenses 00 0

Consumption tax 2,502,500 0 0

Total 52,552,500 39,022,000 13,007,333
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Project Design Matrix PDM-Ver. 1 (Draft)

Project Name: Research Partnership for the Application of Low Carbon Technology for Sustainable Development

Term of Cooperation: 4 years
Target Area: India

Target Group: TERI, the engineers and managers from SMEs in India

Narrative Summery

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

roles, institutional affairs and capacity building
systems are formulated.

transfer from Japan to India, taking into
consideration of technology needs, opportunities
and barriers

Overall Goal
1 The application of low carbon technologies are 1-1  List of low carbon technologies identified 1-1 Detailed research reports for individual technologies
promoted.
1-2  Potential of energy efficiency and co-benefit of 1-2  Detailed research reports for individual technologies
CO, reductions by identified technologies
Project Purpose
1 A framework to promote low carbon technologies 1  Recommendations/Suggestions regarding the 1  Project reports and published papers There is no drastic change in the global economic and political
is proposed. promotion of low carbon technologies as a co- situations
benefit are published.
Major stakeholders remain committed to support the promotion of
low carbon technologies in India.
Relevant institusions and/or personnel are interested in
disseminating any findings from this research.
Outputs
1 Appropriate and promising technologies to achieve| 1-1  Appropriate/Applicable low carbon technologies| 1-1 Project reports Collaborative and regular activities of TERI and IGES research
GHG reduction as a co-benefit are identified. relevant to Indian conditions available in Japan in professional throughout the project duration.
terms of technology cooperation are listed.
1-2  Improvements of relevant low carbon technologies| 1-2 Project reports
are documented.
Support from private companies in both Japan and India will be
2 Effects of specified low carbon technologies are 2-1  Numbers of pilot project demonstration based on 2-1 Project reports
evaluated through pilot projects. Japanese low carbon technologies
2-2  Amounts of CO, reductions by demonstrated 2-2 Project reports
technologies
3 Facilitation measures considering stakeholders' 3-1 Measures to facilitate the low carbon technologies | 3-1  Project reports / knowledge portal / report(s) of suggestions




Activities

1.1

111

1.3.

1.3.2.

2.1

212

213

2.14

2.2
221
222

3.13

3.2

321
3.2.2
3.2.3

3.24
3.25

Study and analyze technologies and relevant
conditions of supply side

Identification of candidate low carbon technologies
especially related to small medium enterprises

Assess the co-benefit of energy/GHG reduction
potential of each technology

Clarify relevant issues (e.g. energy saving, cost,
payback, applications, IPR etc) regarding each
Japanese technology

Study and analyze needs of the technology and
relevant conditions of demand side

Study the present technological level, energy
consumption and potential for application in India
of the technologies proposed

Study of Indian local conditions and need of
modifications in proposed technologies

Select the appropriate technologies to be applied
in India

Shortlist the appropriate Japanese technologies
including those to be applied in the pilot projects.
Make modifications/improvements in short-listed
technologies

Pilot projects

Identify potential industrial and commercial users
in India willing to undertake demonstration
Design of research framework involving private
sectors and the establishment of the collaborative
team

Study the feasibility of proposed projects keeping
in view the specific requirements and existing
conditions at the site of the end-users in India
Implement pilot projects on low carbon
technologies in India

Measure, monitor and evaluate pilot projects (e.g.
GHG emissions, energy savings, financial
viability and environmental performance)

Analyze and verify environmental, economical and
social impacts

Capacity building related to pilot projects
Design the capacity building programs

Select at least 100 engineers and managers from
SMEs in India.

Practice the capacity building through pilot
projects

Conduct documentation of the capacity building
program

Review existing practices regarding low carbon
technoloay transfer/application

Collect  fundamental information regarding
stakeholders, institutional affairs, and capacity
building programs.

Analyze existing practices related to technology
transfer/application

Identify accelerating factors and barriers regarding
low carbon technology transfer/application

Formulate application scheme of low carbon
technoloaies in India

Identify roles of stakeholders

Clarify essential institutional affairs
Recommend the establishment of a capacity
building system

Suggest an integrated facilitation system
Conduct workshops and seminars for mutual
understanding, and dissemination

Inputs
Japanese Side Indian Side
1  Dispatch of Experts 1  Members
1-1 Long-term experts (Project coordinator) 1-1 Research professionals
1-2  Short-term  experts (Research professional,| 1-2 Technical experts
Technical experts)
2 Acceptance of counterpart personnel in Japan 2 Research sites for pilot projects
2-1 SMES, commercial sectors and etc.
3 Machinery and equipment
3-1 Machineries and equipments including software] 3  Facilities and Utilities
and any special parts for maintenance purpose
3-2  Shipping cost 3-1 Daily necessities, office spaces, and other relevant facilities for
Japanese experts, depending on needs.
4  Data 4 Data
4-1 Relevant data 4-1 Relevant data

Preconditions




