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SR A P R EIK CRC-11, %] HCRC-141b $AK

® Crown Industries 7F 5 Z Bahd oK BB b IR 25 LA 7= Ay ik
CFC-11, %5 HCFC-141b A

® F[Fnertech Engineering P. Ltd. 1F 2 Mg oK SR B daAf
BHAE P YR CFC-11, % HJ HCFC-141b AR

® Fvershine Plastic Industry £ 58 % BE A ok SRk 15 75 1L
A PE IR CRC-11, #:F HCFC-141b AR

® \M-Plast 7EZE & Bafd vk SR fR iR 28 LA = Fh ik CRC-11,
#F HCFC-141b H A

® Naorang Plast 7F 5 % N5 i 6 vk 58 R B5 5 2% 0L A 77 v ¥ IR
CFC-11, %5 HCFC-141b A

® Ramakrishna Moulders 1F 58 Z BE M K B8 KL FG 15 2% L AE 7= op
¥IK CFC-11, %M HCFC-141b A

® Sanjay Industries fF 2z Mg R 8RR I 2% LA 7= A i
IK CFC-11, %% HCFC-141b HiA

® 16 F AV AE 5 Bg A v R 1 5T AR Al b B IR A REAE PR A i IR
CFC-11, %5 HCFC-141b A

2

® M/S Alpha Drugs India Ltd., Patiala y@ikPUsfbiik, #H
=R A RN

® Satya Deeptha Pharmaceuticals Ltd., Humnabad J&iKPY%54L
B, ¥ H &AL CIFAE N N T

® Svis Labs Ltd., Ranipet YEKPUEACHR, ¥ H &4k LIG1E

N5

Tkl

Tkl

Tkl

Tkl

V- e

V- e

V- e

V- e

TRALH

TRAYH

TRAYH



UNEP/OzL.Pro/ExCom/31/33

Page 3

LA

® CFC A= AT B Ik I H ——2000 F4E 7 % HAERAT

%

® RN XA E M Aarkay Industries 7£ i A 154 tHAHRAT
PR CFC

® RN XA E M Saikrupa Industries £ H A& tHAHRAT
A =R R SRR CRC

® RN L E $ A Sarkar Refrigeration Industries fE HARIT
e R i) ¥4 18 2 A 2 R R - Fh CEC

® RN L E P Sidwal Refrigeration Industries fE HARIT

i P 4 e A TR S i CRC

® Fedders Lloyd Corporation Ltd. 7F 3¢ A0 p H Il W& A0 Vi aaBiEA
HhEYR CFC-11, # ] HCFC-141b, Y&k CFC-12, # ] HFC-134a

=R/

® Blue Star Ltd., Thane WIKPYFULHE, HA=RZMIEREE — TRAS
i)
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(a)  Alka International Ltd. 7EABEHI| 5 ZME F A R AE P Ik CRFC-11, ¥ 584 LLK N ZERE

BR

(b)  Nindra Foams {EABLHiI| 58 U NE SR IR = Ik CFC-11, ¥ H 564 IR R HAR
(c) Pinnacle Industries Ltd. FEARHI NS HIEAER L =ik CFC-11, ¥ H 584 LKLl

FHEFN
(d)  Pyarelal Coir Products Ltd. 7EREHIZREERHIEHRIE L=k CRC-11, #H5E42LIKN
FERBPIE A
In B 88 EREIREER
Alka Nindra Pinnacle Pyarelal Goir
Ak v %% & (ODP fifi) 18.50 11.00 13.00 18.45
T H /F A (ODP i) 18.50 11.00 13.00 18.45
THMR (3D 36 36 36 36
Jii 46 i A (35 T 229,698 185,460 219,180 229,301
i H % J5 % (3 T)
W ERHH (a) 65,000 55,000 72,000 60,000
Wt % (b) 6,500 5,500 7,200 6,000
W 28 WA () 147,198 127,866 155,215 146,801
T H 22 H (atb+c) 218,698 188,366 234,415 218,801
5 B A AL (%) 100% 100% 100% 100%
A (%) 0% 0% 0% 0%
RIgHE (XT) 218,698 185,460 219,180 218,801
AR E (EIC/ AT 12.42 16.86 16.86 11.53
A& T A G BT 4 CAfIA CAfIA

E QNI Ministry of Environment and Forests
AT WL TR RIE
RO R

WP E A (SEI)
T H /E A CoDP Il)
AR A (EIL/ A )
PATHLR S Bh 2% (3£ T)

EZ2UE S ANE IS )
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2,403 ODP I

16. 86 E 0/ AT

(e) R.H. Industries fERLHIRE B PILIRERIA P hilgIK CFC-11, M58 4 KOy EER I HoR
(f) Raipur Agencies EMLHIRE MR PR RIA P hilg Ik CFC-11, M58 4 KOy EERt I HoR
(g) SR Poly-steel P. Ltd. fERH]REABRPILIARLERIE hiEIK CFC-11, 3582 LUK ORI

/N
I RER (€ ER R EER
R.H. Industries Raipur Agencies SR Poly-steel
A3 % & (ODP Iiti) 11.25 16.30 14.85
T H AF H (ODP i) 11.25 16.30 14.85
i H MR CHD 36 36 36
JiR 4 v B (35 6) 189,675 195,694 191,857
i H & %A (3EI6)
WX BABH (a) 57,000 50,000 57,000
kb2 9k (b) 5,700 5,000 5,700
W 2E WA (o) 132,052 129,694 118,157
i H &2 (atb+c) 194,752 184,694 180,857
5 B A AL (%) 100% 100% 100%
HEES (%) 0% 0% 0%
HIEHH (£T) 189,675 184,694 180,857
AR (EIC/ AT 16.86 13.33 12.18
AT 15 RN G R T 42 EAfA
SN IR Ministry of Environment and Forests
PAT ALY A Pk
b A5 4 1 2 1

EWAEE A ()
THEH (ODP M)
AR AL (EIT/ AT
PAT WL S B 2% (3£ T)

ZIUFE A (K0)
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A7k TR R
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(h) Enkay Foam P. Ltd. 7R MUK IERI A = Ik CRC-11, ¥4 584 DLK BRI HOR,
TERSE ] 58 2 BR A R 2R RLAE P72 Ik CFC-11, %% A HCFC-141b R

(i) Crown Industries 7ESRZNRME/EA SRR 2% L AE ™~ ik CFC-11, %% A HCFC-141b £4AR

(j) Enertech Engineering P. Ltd. 7 2% NEAE Lk BRI bE IR A4 8L A P s Ik CFC-11, #H] HCFC-141b

HiAR
(k) Evershine Plastic Industry 7& 52 B8 E v A SR BE IR 25 LA 7= A YK CFC-11, %% HJ HCFC-141b

HiAR
(1) M-Plast 7£ 5 G Be R SR IR A8 L AE 7= Hr Yk CFC-11, #% ] HCFC-141b $R

i H FHE 2R TRy R 2 k)
i
Enkay Crown Enertech | Evershine M-Plast
Industries

4 b 3 #% & (ODP Iili) 17.65 24.35 17.00 17.50 14.10
T H 1% A (0DP i) 16.63 2251 15.76 16.18 13.04
THMR (A 36 36 36 36 36
JiR 4 o B (35 6) 167,695 135,321 123,416 105,180 102,072
i H & %A (3EI6)

WX HEARFHAH (a) 120,000 60,000 95,000 22,500 60,000

Wt % (b) 12,000 6,000 9,500 2,250 6,000

W 28 WA (o) 83,623 63,821 25,845 74,930 36,956

i H &2 (atb+e) 215,623 129,821 130,345 99,680 102,956

5 B A B (%) 100% 100% 100% 100% 100%

A (%) 0% 0% 0% 0% 0%
HIEHH (£7T) 167,695 129,821 123,416 99,680 102,072
AR (EIC/ AT * 6.01 7.83 6.50 7.83
AT 15 R A G R T 42 CL A Too R S TooE K S
ESESINEEIR A Ministry of Environment and Forests
AT AL TR R E
b A5 4 1 2 1L

EWAEE A ()
THEH (ODP M)
A AT (EIT/ AT
PATHLR S Bh 2% (3£ T)

E2UE S ANES IS )
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(m) Naorang Plast 7F 5 Z e 0 A B8 0L b i 2% LA P2 Hh YK CRC-11, ¥ A HCFC-141b $iAR

(n) Ramakrishna Moulders 7F 5 Z Batd v iR ARG U 2% LA P~ AR v Yk CFC-11, % A HCFC-141b AR
(0) Sanjay Industries {FZZ S ARG A LA 7= HhiE Ik CFC-11, %A HCFC-141b AR
(p) 16 ZXARMVAE SR Z R Y PR M 75 At M R i A A 7 Fh VUK CFC-11, % Fl HCFC-141b $0AR

T H o Tl v 98 e
Naorang Ramakrishna Sanjay 16 FANM
A3 % & (ODP Iiti) 14.60 17.00 17.20 227.89
15 H {E B (ODP i) 13.50 15.72 15.90 211.09
i H MR CHD 36 36 36 36
JE U H A B (25 90) 69,020 103,039 116,581 1,173,777
T H & %A (3EI6)
WX BABH (a) 50,000 27,500 65,000 340,000
Mk 2 %% (b) 5,000 2,750 6,500 34,000
W 2E WA (o) 14,020 72,789 45,081 799,777
i H &2 (atb+c) 69,020 103,039 116,581 1,173,777
5 B A AL (%) 100% 100% 100% 100%
HEES (%) 0% 0% 0% 0%
HIEHH (£T) 69,020 103,039 116,581 1,173,777
AR S £/ AT 5.11 6.56 7.33 5.56
PR ;1 R N A s
e LIRS Ministry of Environment and Forests
PAT ALY R K&
b A5 4 1 2 1L

EWAEE A ()
THEH (ODP M)
WA AL (EIT/ AT
PAT WL S B 2% (3£ )
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I B BA
TNA=pS
— 5B ODS A yH # i (1998 4F)

— B A — 25 (5% Fh CRC) FEvHE 78 & (1995— 1997 4F)

— 1998 “F M A — P P

— JOUREERMT LA CFC R 2 &

— 1998 FEE IR B RHT & CFC K 2 &

— HE 1999 FAER AR AR B EMT AR T I H ¥ 4
— B 1999 FAFE IR BTV RIEIR 1) CRC #s:
— B 1999 FAE R IR BT\ SE BRI CFC Hii
— 1999 FFAZAEIE AR BTV & T H SR 1) CFC #&E

— 1999 FRZHEE IR BRAT WA BT 0T H 5

R EUAR 2R TN IR SRR A 2B

Lo WrRRpoR, 75 aw () R A S R E AL, A A o IR 2R
JBERAR G BRI R RN e . AR, BREHRIRIERIEE Y 42 ~ )/ Siik. BT

11,736.70

6,681.00

5,264.60
2,391.00
2,403.00

23,389,349.00
2,753.80
2,459.14
648.60

5,254,919.00

ODP i

ODP i

ODP Hifi
ODP i
ODP Fifi
FE T

ODP Iy
ODP Iy

ODP i

RIT

KL AT HGEAE 1979—1994 FZ I GISLH . EAT SETRIRAE 2 JulE i) CFC-11,

CFC-11 29 5 B H 8 9% o IXELAN &) A4 P45 6 H 58 4 UK FERE RS 77 IX bt ] I
H 1 2% FH B 48 5O AT i R EAML, & & LA 20514 25, 000 3 76H1 15, 000 7T, &
BB B AT 4EpR B, B 1, 000 3576, B IIH 10, 000 3578, HoARTER, &ANTH 10, 000
¥%ot, gk, FATH 5,000 £i6. FANTHBIE 7 5K CFC-11 BE M M s 2
2B . FRHHR A R H S48 AT 14, 3%RIlC T SR, X2, HEFR

FER AR BB R, IBIRIERVE RN 1 14, 3%.

R 15X 6 K (PSR E) Ab R o
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&1 EFERERGRIRZER R
el aFr VIR FEEANL* BiH LC.CH*  Eysbzgdh  1O.CH**
CFC & e (D) (¥ (1)
Alka Inter. 18.50 H.P. 30 kg/min Elastogran 30 75,000.00 7,500.00 147,198
Nindra 11.00 L.P. 30 kg/min Local 15 70,000.00 7,000.00 127,866.00
Pinnacle 13.00 L.P. 90 litres/min Cannon 32 87,000.00 8,700.00  155,225.00
Pyarelal 18.45 L.P. 32 litres/min Shanbhag 20  75,000.00 7,500.00  146,801.00
Raipur 16.30 H.P. 80 litres/min Elastogran 15  60,000.00 6,000.00  129,694.00
R.H. Ind. 11.25 H.P. 30 litres/min Elastogran 22  67,000.00 6,700.00 132,052.00

SR Poly-steel  14.85 H.P. 80 litres/min Elastogran 22  67,000.00 6,700.00 118,157.00

* 0 LoPo AR HOP: R
sk 1.C.Co: HESCERARTH], s 10%Ab2 3.
wiek 1.0.C. 0 MESCAE WA, S SRS RN 14. 3% .

L b12by L

2. T ZAeM (W FR) A& MAHE B REER . 6 K4 (Crown, Evershine,
M-Plast, Naorang, Ramakrishna #1 Sanjay)Er={Rineslll, PEFRILZEREE N 32 AN /AL
77K s Enertech 50%H 7= il & 58 U B AV R BE R 7 B L BEV R SRR . BEV IR IR,
FER 32-35 AJT/SEH7K, T3 50%M = o B IAR SRL IR, N 40 AT /3K
T X JLE AN AR A 1983-1989 “FHATRI GBI . 4 ZK Ak (Crown, M-Plast, Sanjay Fl
Enertech) f# FKJEIEAMNL, 2 FKANk (Evershine #1 Ramakrishna) f# F & E7FEANL. 1
KAk (Naorang) I HF TIRAEHA. I LR A FH HCFC-141b.

3. B AR =Kk (Crown, M-Plast, Sanjay) PAH HiEAMLE HAK T IE AL,
fxR A 45, 000 6, PAKLL—& @ EEANLE #— G EFEAMNL (Enertech), #¢H
N 80, 000 EJT. 2 KA (Evershine f1 Ramakrishna) ¥ o A & EFEANL, 2R H
N 7,500 £J6. Naorang ¥ LL— G HRIEANBENRTF TIREEA, FHH 30,000 %7,
XA 7 R AT AE 12 33% LA 28 . AN H #1387 58Ik CRC-11
WEMIIIE S RA . WA ERHERE 7.5%0E 7 RH, X2RN, R
F HCFC-141b J&, JIRZERM T 7. 5%,

4. R 27X T FKAIHE .
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= 20 R R R
k&R &K TN HRITEN 1.C.C.  1.0.C.*™
CFC £ AR (E7T)
(%7T)
Crown 22.51 L.P. 10 kg/min Polycraft # >y JKyE AN 71,500.00 63,821.00
Enertech 15.76 L.P. 90 litres/min SAIP # ¥ 45 [EIFEAML 110,000.00 25,845.00
Evershine 16.18 H.P. 7kg/min £ i 30,250.00 74,930.00
Glaskraft
M-Plast 13.04 L.P. 10 kg/min Camol &y [ KiFEANL 71,500.00 36,956.00
Naorang 13.50 JEXEAEFEANL, F TR SH A EEAN 55,000.00 14,020.00
a
Ramakrishna 15.72 H.P. 7kg/min Gusmer §i& 30,250.00 72,789.00
Sanjay 15.90 L.P. 10 kg/min Rank BN EiFEANL 71,500.00 45,081.00

* L.P.: {&J&;HP.: &k, ,
#% [C.C.: ML HATH, A 10%H L%,
*x [ 0.C.: WXLETHM, SR S5EKEERIN 7.5%M <K 3 H .

16 FANAERTH

5. HFEVHIETE 9 & 22 Wi B 16 S A [A) iz A S A T R B 58 R R v v i i o
WA T AR, BN, Xl s, WmiE . B TRRIE BN, i
REMARFRAEBER Y. A LKA RENERTA, #2E7E 1981 452 1994
TEZ AT AR BRI A = 1. 13 KA 18 & Gusmer B i R AT AIBHIEAL (15
£ GusmerFF-1600, 2 4 Gusmer H-2000 F1 1 4 Gusmer H-11). HAhMMAER 4 &
Polycraft By EAML (Polycraft HD-2250 1 FC-1650) 1 1 & Glascraft #1EFEAMNL.
XSG AV A2 P F HCRC-141b, IX M FEOE I ENLES, &6 5, 000 3Eyn. HAth Bt
A AR, SRS AREBAINZIEH 7, 500 370, & 682 F 5, 000 25 7T,
B SRR TR S0 374, 000 3£o0, HAAHE 105 EIAE . WA AN 799, 177
%70, HAPFEE HCPC-141b R BRI BEXI N 5%t oS 2 A, (HIR AR UL BHILAE AR
PR BR300 H B

6. #3216 FAMEN.
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F 31 16 REEER
g4 PrfEd | CFC-11 | HZTHA | 4% | BiH ODS 5 %S
EHE | %" >+ T | BRA | WKE (MEMHEEE
() G&m) | Fm) | Em) | (ODP | SEAST)
)
Alpine Industries Delhi 16.50 19,250 57,903 77,153 15,284 5.05
Ashish Enterprises Mumbai 9.00 19,250 31,583 50,833 8,337 6.10
Associated Insulation | Vadodara 21.00 30,250 73,710 | 103,960 19,452 5.34
Cellotek Insulation Delhi 15.65 41,250 54,920 96,170 14,497 6.63
Cool Foam Industries | Delhi 10.14 19,250 35,584 54,834 9,393 5.84
Exelite Insulations Mumbai 12.00 30,250 42,111 72,361 11,116 6.51
Insitu Foam Delhi 18.60 30,250 65,272 95,522 17,229 5.54
Induco Delhi 11.60 19,250 40,716 59,966 10,745 5.58
Mangraon Insulation Chandigar 12.00 19,250 42,111 61,361 11,116 5.52
h
Multi Products Vadodara 9.50 19,250 33,345 52,595 8,800 5.98
Natraj Industries Ghaziabad 11.80 19,250 41,409 60,659 10,930 5.55
New Era Insulation Rewari 18.00 19,250 63,167 82,417 16,673 4.94
Perfect Insulation Rohtak 22.10 19,250 77,555 96,805 20,471 4.73
Sai Industries Delhi 11.20 19,250 39,304 58,554 10,375 5.64
Teknix Industrial Mumbai 18.00 30,250 63,167 93,417 16,673 5.60
Vista Insulation Gurgaon 10.80 19,250 37,908 57,158 10,004 5.71
TOTAL 227.89 374,000 799,765 | 1,173,76 211,095 5.56
5

* A% 10% B4 58,
s AR 590 R B FE I N 5% AH S 3R
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ZAREATIL
Enkay Foam

7. Enkay A=A ) 5 ZUE PO IR SRR 28 R RN B S B e v R S k) By R A YR
. TR AR SEAE, B 17.65 ODP Wi CFC-11. 4EFR, R I IR S8R AR 6 A
SRR BE o W 42 N /315 KA 32-35 A /35 K i A R EH 2 AR EIEANL
BI: 40 A Jr/43%0 ) Elastogran BREANMNLAN 15 A7/ 4380 ) B HEANL. %A 5
RIERVAEF=IE 9% 13.5 ODP Wi CFC-11, kBRI AEF=7E 2 4. 15 ODP Wi, %A A <
TR T2 JulE) CEC-11, FEMLHIBIEAR R T, CRC-11 295 S E &K 9%. fEi%UH
Hh I U R SRR AR B AR B R 43 Sl e FH 58 4 LK R B B E 77 A1 BA HCFC-141b
RFERRBIEC T (PENIRETHIAR) o 200 B B4 0sE — S EANL (15,000 £70) « &
fe— SIAEIEANL (60, 000 ZE0) « BLEFZ (15,000 En) « BLEINF (10, 000 EJT)
K (5, 000 E£7T) « HARIEE) (10, 000 3E75) FIZk (5, 000 L) » FERFIEHNEH LA
B 48, 240 ZEI0. WSCAE U OB R BRI SR R RN Y R B R B ) i)
14, 3%A0 7. 5%HIAEIC U o AR N IRGATI R T IE 9, 10 H BN RS 4 1)
2 F A IS A O RE PR ) -

WEFRIR

8. CARAHHWFTAE 30 ZAVASM M2 el W SKTHREC 7 (TR T2 JulEr)
CFC-11) .

{d F§ HCFC—141b [FJ 15 BH

9. P HCFC-141b MR R AL P A b AR AE TR H SOt 1 A6 HCFC-141b
MR, BT “HoR2sE” o, XU AR NA SO . PEaR T, /£
Gwfil| IUH 28/, 5%V TEAI 1R 15 20T H A HCRC ARG &R, eq]
FELE T NG DA 1 HBORIE R -

10. ASVPH2JE B 50 H P BN U A AN B L BUR SCRFEFE HCFC-141b BIRETEA
EEAl

11, 15 AMEERERELTH KEIK 425. 18 ODP W, XK L AF A — W50 Th & 1
6. 4%

12. B T{HH HCFC-141b, A7 2% 26. 96 ODP M,
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FB LRI AR
i

L R abit i 18 KRB BORTN H BOE AR E AL A 8L K 352 AR P AT
WIZRT% H ] 7L

2. CA=ATBAFAT W RIS PR IR R A L Y IR W8 77 A DR s L ———
(F) 31 ZKANVARAT 1 I H o B FH Y A2 O ) AT R SR AR R o i ARV R SR P s v
PRI AR, BI: 405 97K KB AN HCFC-141b, fERXFRE 50T, MBS H KT
FVTIR T UG A R BORFAL R INGRBEH], IR 1 N IE PR

® S EvEANLMGE A 10, 000 3£ 7T,

® [REIFEAMNSEETRH 15, 000 £ 6.

® Kl HENEAREBMINGHZHK —H 0. NMEIEINS, %HH
15,000 FLHCH 10,000 36, @ERTHEHMS, FAHH 120,000 EoHH
80, 000 Z£ ¢

3. M EARNE, FE 7AWHAEARM . FREARXEEANE.
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1oa| 4 WXEA 10% WXzE igE|
H [LILEZ *H IS8 4aE
7T x5

HR
Alka International 65,000 6,500 147,198 218,698
Nindra 55,000 5,500 127,866 188,366
Pinnacle 72,500 7,250 155,225 234,425
Pyarelal 60,000 6,000 146,801 212,801
R.H. Industries 57,000 5,700 132,052 194,752
Raipur 50,000 5,000 129,694 184,694
S.R. Poly-Steel 57,000 5,700 118,157 180,857
ZMREATIL
Enkay (total of components) 120,000 12,000 83,623 215,623

Integral skin 50,000 5,000 48,240 103,240
component

Rigid component 70,000 7,000 35,383 112,383
BRI IR IR
16 XAk (ERTIH) 300,000 30,000 799,777 1,129,777
Crown 60,000 6,000 63,821 129,821
Enertech 95,000 9,500 25,845 130,345
Evershine 22,500 2,250 74,530 99,680
M-Plast 60,000 6,000 36,956 102,956
Naorang 45,000 4,500 14,020 63,520
Ramakrishna 22,500 2,250 72,789 97,539
Sayjay 60,000 6,000 45,081 111,081

M S22 B AR I IR R - A IR R 14.3%, BRI RANMATI H 7.5% A4 ] (AR 8 77))

T 5%----FIA R B

4. BT PrE I A FRIEIARE BN, P Iok e T A BS80S S22 8 3 . 3R
A7 2% 2 e Ak B ASE R SRRk T I RS A IR SR 0 R R 1 e A
X, FHRE SRS s ST E 29 .

5. BETHWHEZIE, ISR, PEATH HE MR R2AFHREZ
A AT B 3



ANNEX I

Additional Justification for use of HCFC technology

The implementing agency expert appraised the prospective recipient enterprise, Crown Industries
in February 2000, prior to the preparation of this project document and had detailed discussions
with the technical and managerial personnel of the enterprise, regarding the choice of technology
for replacing the existing CFC-based technology, under the project. The enterprise was briefed in
detail about the following:

1. An overview of the available interim (low ODP) and permanent (zero ODP) replacement
technologies.

2. The techno-economic impact of each technology on the products manufactured, and the
processes and practices employed by Crown Industries.

3. The possible implication of each technology, in terms of its known impact on environment,
health and safety, such as ozone depleting potential, global warming potential, occupational
health, fire and explosion hazards.

4. It was emphasized Crown Industries, that HCFC technologies are interim in nature due to
their residual ODP and therefore may continue to adversely affect the environment, though at
a lower scale than CFCs.

5. It was further explained that HCFCs may become controlled substances under present or
future international conventions and will therefore also need to be phased out at a future date,
and any investments required for their phase-out and for conversion to safer technologies,
may have to be borne by Crown Industries.

Crown Industries indicated their preference for selection of HCFC-141b based technology, in
their manufacture of rigid polyurethane foam insulated thermoware and offered the following
justifications:

1. The only zero-ODP technology options are hydrocarbons (pentanes) and water-based
systems. The storage and handling of hydrocarbons requires compliance with extensive and
stringent local safety regulations, in view of the flammability of hydrocarbons and the fire,
explosion and security hazard they present. In the present premises of Crown Industries,
located in a densely populated industrial area, such compliance is not possible. It would not
be cost-effective or viable for Crown Industries to relocate their manufacturing facilities to
ensure such compliance. Water based systems do not meet the critical product technical
requirements on density and thermal conductivity and applying this technology will make
their products un-competitive. This might lead to unviable operations and even closure of the
plant.

2. Since hydrocarbons cannot be pre-mixed in polyols due to the safety hazard they present in
transportation, additional investments on in-house premixing equipment will be required.
Considering the volume of production at Crown Industries, such investments are not
economically viable.



In view of the above, Crown Industries have selected HCFC-141b based systems as the
conversion technology, as this technology would ensure phase-out of substantial ODP (over
89%) cost-effectively, with no safety hazard, while maintaining the product and processing
characteristics at acceptable levels.



Projected Techno-economic Impact of Zero-ODP Technologies

The following summarizes the projected impact of applying various zero-ODP technologies with
respect to the selected technology (HCFC-141Db) in this project.

Pentane (n, iso, cyclo) based systems meet most selection criteria and are the preferred option,
when safety issues can be addressed cost-effectively. The relatively high investments for safety
costs tend to limit pentane use to relatively large CFC users. In addition, the use of pentane is
limited to those enterprises whose facilities can be adapted to meet safety requirements, and can
be relied on to maintain safe operations in the long term. In case of this enterprise, use of
pentane-based systems will require introduction of in-house blending, extensive plant
modifications and also the relocation of the premises, to ensure safe operation conforming to
local regulations. There also expected penalties on density and thermal conductivity with respect
to HCFC-141b technology. The additional costs involved with pentane-based systems include
cost of plant relocation (US$ 500,000), safety systems (US$ 100,000), retrofitting foaming
equipment (US$ 80,000), investments on in-house premixing (US$ 80,000) and costs on account
of increased foam density and thermal conductivity (US$ 65,000). The benefits include savings
due to lower cost of pentanes (US$ 35,000). The net additional impact on project costs with
pentane based systems, is expected to be about US$ 780,000 with respect to HCFC-141b
technology.

Water-based systems are an alternative in cases where pentane is not feasible due to safety
concerns, cost efficiency or availability. Water-based systems are, however, more expensive
than other CFC-free technologies due to reductions in insulation value (requiring larger
thickness) and lower cell stability (requiring higher densities). Water-based systems can be
applied where insulation performance is relatively less critical. But in case of this enterprise,
which manufactures insulation products, thermal conductivity is crucial. Moreover the presently
available water based systems lead to an unacceptable increase in density. Due to these reasons,
applying water-based systems in this project will make the enterprises' products un-competitive
and may even lead to closure of the operations. The additional costs of implementing water-
based systems include costs due to increased foam density and thermal conductivity (USS$
100,000). The cost of plant closure would be at least about US$ 600,000. Thus, the net
additional impact on project costs, with water based systems, is expected to be about
US $700,000 with respect to HCFC-141b technology.

HFC-134a based systems are not offered in the applicable regional area and are not a feasible
zero-ODP option.

Liquid HFC based systems do not meet requirements on maturity and availability at the present
time.

Thus, the selection of HCFC-141b based systems, as the preferred conversion technology, is
justified taking into account all the technical, commercial and cost factors.
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ANNEX I

Additional Justification for Use of HCFC Technology

The implementing agency expert appraised the prospective recipient enterprise, Fedders Lloyd
Corporation Ltd., prior to the preparation of this project document, during August 1999 and
February 2000 and had detailed discussions with the technical and managerial personnel of the
enterprise, regarding the choice of technology for replacing the existing CFC-based technology,
under the project. The enterprise was briefed in detail about the following:

I. An overview of the available interim (low ODP) and permanent (zero ODP) replacement
technologies.

2. The techno-economic impact of each technology on the products manufactured, and the
processes and practices employed by Fedders Lloyd Corporation Ltd..

3. The possible implication of each technology, in terms of its known impact on environment,
health and safety, such as ozone depleting potential, global warming potential, occupational
health, fire and explosion hazards.

4. It was emphasized to Fedders Lloyd Corporation Ltd., that HCFC technologies are interim in
nature due to their residual ODP and therefore may continue to adversely affect the
environment, though at a lower scale than CFCs.

5. It was further explained that HCFCs may become controlled substances under present or
future international conventions and will therefore also need to be phased out at a future date,
and any investments required for their phase-out and for conversion to safer technologies,
may have to be borne by Fedders Lloyd Corporation Ltd.

Fedders Lloyd Corporation Ltd. preferred selection of HCFC-141b based technology, in their
manufacture of domestic and commercial refrigeration equipment offering the following reasons:

a) The fire, explosion and security hazard involved in the implementation of hydrocarbon
technology (pentanes) requires extensive and stringent safety precautions & investments and
compliance with local safety regulations, in view of their flammability. The present
manufacturing facilities of the enterprise are unsuitable for ensuring safe operation with
hydrocarbon-based technology.

b) Fedders Lloyd Corporation Ltd. has reservations regarding the availability and convenience
of procurement of the required grades of pentanes at acceptable prices.

c) Fedders Lloyd Corporation Ltd. have selected HCFC-141b based systems as the conversion
technology, as this technology would ensure phase-out of substantial ODP cost-effectively,
with no safety hazard, while maintaining the product and processing characteristics at
acceptable levels.
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