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(a) Megaflex 2~ F) AL 773 B2 iR (R IR ) >R /K 3 H AR EUR CFC-11

(b) Poliumetka 72w 2E ;7 3% [ ¥ A K H /KR EEARIUAR. CFC-11, A= SR & bl vi v R
HCFC-141b

(¢c) Thermo-flex 2 &) 2E /=58 LM H I A K 7 T i E AR CFC-12

(d) Frigs 2~ w47 2 NRH A K HCFC-141b £ARHUX CFC-11

(e) Jose Sola A w) A=/ S & MR Al VL A K ] HCFC-141b H AL CFC-11

I B #hs VERTATRL | RGBT | BRI/ | BV IERL | A SR
RN
Megaflex Poliumetka Thermo-flex Frigs Jose Sola
Al yH #F & (ODP i) 41.50 25.50 15.00 90.00 38.70
I H 3wy CODP i) 41.50 24.50 15.00 64.90 34.90
PRI E B CHD 36 36 36 36 36
JRCF I & R AU (32T 211,068 136,183 123,300 368,332 150,369
BEMHEZ ()
WZ AR (a) 77,000 57,500 126,000 270,000 70,000
W4k %t 4 (b) 7,700 5,750 12,600 27,000 7,000
WL EE WA (o) 126,368 72,933 3,400 71,332 73,369
WHRH LA (at+b+c) 211,068 136,183 142,000 368,332 150,369
oA (%) 100% 100% 100% 100% 100%
HOWE (%) 0% 0% 0% 0% 0%
FOE 28 B B0 (920D 211,068 136,183 123,300 368,332 150,369
AR EAE (EIL/A)T) 5.08 5.61 8.22 5.68 431
R H R CL AN ? &
5% 3 1 HL A PROZON
PAT WL TF R R &
A 15 4b 1 1
AR A (EI) 211,068 136,183 123,300 335,568 150,369
i HfEH (ml 0DP) 41.50 24.50 15.00 64.90 34.90
AR EAE (EIL/A)T) 5.08 5.61 8.22 5.17 431
PATHLE LBy 2 (SEJ0) 27,439 17,704 16,029 43,624 19,548
ZINHAWTH R (3EI0) 238,507 153,887 139,329 379,192 169,917
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(f) Plastiron 23 w] A=/ EHLHACK FH /K IR BUAR CFC-11
(g) Refri-Leste 23 )42 R 2 MR IA K | HCFC-141b H A HUAL CFC-11
(h) Rytpak 23 wi] A= P BV HACK FH /K B R BUAR CFC-11
(1) Ser Therm 24 v A SR Z NGBV AR H] HCFC-141b # AR HUX CFC-11
(j) Termobras 2 F] A2/ FEZ IR MEVLIA K H HCFC-141b BEARHUAR CFC-11
TAEERT TR | A | RnE | R |
Plastiron Refri-Leste Rytpak Ser Therm Termobras
AN 3l fE CODP D 32.40 30.00 27.00 72.00 77.00
JLH R CODP I ) 32.40 27.00 27.00 57.10 60.90
WM EEE (HD 36 36 36 36 36
JROH T £ S AU (SRTT) 131,768 136,840 211410 377,391 256,845
IRFIHSR (L0
WSCBAS () 30,100 70,000 120,000 218,000 156,000
My 5e 5z (b) 3,010 7,000 12,000 21,800 15,600
WS E S (o) 98,658 59,840 82,215 137,591 155,715
TUH B B#L (atbto 131,768 136,840 214215 377,391 327,315
T AL (%0 100% 100% 100% 100% 100%
HEE (%) 0% 0% 0% 0% 0%
T 28 S RO (R0 131,768 136,840 211,410 377,391 327,315
ARG (SRTT/ )T 4.07 5.07 7.83 6.61 5.37
R H R CL AN ? =
XK AL PROZON
PAT HLH TF R R &
A 15 4b 1 1
WP (SRT0) 131,768 136,840 2114100 377,391 327,314
HAEM (g 0DP) 32.40 27.00 27.00 57.10 60.90
ARG (SRTE/ )T 4.07 5.07 7.83 6.61 5.37
WAT ALY SCBY B (Ro0) 17,130 17,789 27,483 49,061 42,551
ZIR P RE (SRI0) 148,898 154620 238.893] 426452 369,866
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— LAY ODS Sl S E B AT (1999 4F) 13,166.60 QDP i
— AR (%K CFC) AN T & 11,050.90 QDP i
— 1999 “F 1 A —FY)IH P 11,615.00 QDP il
— WARSRHMT L CFC FEuE 3 & 2,337.00 ODP iy
— 1999 YR IERMTIL CFC ¥ 9 5 1,780.00 ODP iy
— AR 1999 IR A AR SRR T B T I H A% 28 28 18,171,629.00 371
— ARE 1999 FJE IR BRI T ML F I H MK ) CFC $0s: 2,488.27 QODP Iifj
— E 1999 FRIA Y RM T I H CEIK I CRC $& 946.80 ODP I
— 2000 AR T FL T 00 H A HER 22 2% 5,951,817.00 70
— 2000 FAZUERIE A R T ML BE 7 0 H MR CFC $s 4889 ODP Iifj
INAs

(a) Megaflex 2 w) A2 7= Bz 1R () K K FEH AR B CFC-11

(b) Poliumetka 72 ] AF 7= Hz il A R K R EARHUA. CFC-11, A2 p= SR & TR il v iRk
HCFC-141b

(c) Thermo-flex /A w) 4277 58 LM% v A K H 57 T e BoR B CFC-12

(d) Frigs 2~ )47 2 NRHH A K H HCFC-141b HARHUX CFC-11

(e) Jose Sola 2w A== AR A K H HCFC-141b HAR A CFC-11

(f) Plastiron 2 ] A== by A K FH 7K B AR HUR CFC-11

(g) Refri-Leste 2 ) 2E /= R MR Ad i 4 K H HCFC-141b £ AR MUK CFC-11

(h)  Rytpak 23w A== A A K FH KRB ARBUAR CFC-11

(i) Ser Therm A w42/~ K& NEAH A K H HCFC-141b HiAREUR CFC-11

(j) Termobras 28 w42 = SR A My A K | HCFC-141b £ AREUL CFC-11

& BZ iR

1. Megaflex A ] AAL T 199543 H o %A Al AL /= P I SR B S, DAL : 1A LR
L2 JCREF % 2R3 — R RIREEER &), ZIOtEEPHT%ICRC-11, ZAAMH =&
19864 Hli& (i Trans tecnicaf& RIEAMNL, FHAEH—& FF LIRSV SR FEAN £ O R

2. P L 2H AR HAKWREE A . By 88 52 %% A 2 A6 S0E i A A YA 2 ) RE
Transtecnicaf& By AHNL, 7H 430, 0003550, JEH—& B O HFENLIUC T DR GEE
BRI R IR KL T R 52 4, 27 420, 00036 76 . 18 2R 70 i $E AR 56 2% A DL A 2
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AREALRNZRFE T, 0003 TTAI15, 0003 TC. i FF R UL L 278 9 41126, 36850, T2
JEU DR 2 388 T F e SR

ZFURERER]
Poliumetka

3. Poliumetka’Zy w427 FAE B 7 48 1 28 R MR 3% J by v (R . 400kg/m”) DL A AIL A T8 [
P LR o %A T AL T 199555 H o B i — & Transtecnicaff& JEiE AL 3% 2 i
K, AP AR Ad T TRk .

4. IR PGSO AKWRE A, TR A=K 2O HCRC-141b o B AL E A 11 7 %8 A9
FHAUFE AL EL In VLR (15, 0003E70) , & A2 #1 R G Transtecnicai® AHL (10, 0003
J6) WK — 5 B i 15kg/minTF-4e 20 m i EAML (25, 00036 76) , IR BBy 12, 5003 7t .
BIRPRALIE S 28 A T2, 9335 7T,

BRZG/BEZGKBAR
Thermo—flex

5. Thermo—flex /Wl &100% tH PG AL, AL T19894F o %A w427 3R LMK
B, HAEZE S IS & I TGRS H R 19984F, 1Ak L AR P 15 it HE 5 45 Pol ipex
Industria e commercial LtdaZyw]. 'E4ETTP S. A. (Transformacion Technical Plastiques)
4R S AL, DlTermo—flex M-t B Polipex H IR S Thermo—f lexd A ¥ & 45 P
AP

6. H AT AR EAE ST S - IR W % EPo Lipex 2 7] Hl 57 1 e HRARCRC 1 15t
Ho %80 H 215 Pol ipex 2wl HiH AU 7830 H iU d t 1K), e CA%#EPol ipexfii 1]
WAV — MG AFIE . BRI A 22 2 55

7. ZIHXH S THREARE R OEFREE, B 15MCFC-12, T H 9% H s
HEHEPolipex A\ 5 T Bt A7-HE M %7 1 10, 00035 70 K AN 5 s 52 R 4840 )4 10, 0005 S Al
20, 0003 7T o Hr AL (30, 0003 7G) « I (10, 0003&7G) « PIEIHL10, 0003 JLFIME S5 FT
EIHL21, 0003 T0 o 3B 75 EEHEAFE AL YRR 7% 10, 00035 70, 8 2 4278 9 F R 3, 4003 TG

R 81K

Frigs. Jose Sola, Plastiron., Refri—-Leste. Rytpak, Ser ThermAlTermobras

8. X-EFEAAEREA BRI . Hrh /SFEAE1995FT H25 H Z Bl iliar. #H-EK . Jose
Sola/A ) AL T 199656 H, ‘Eit—FKMAL A al, A T AL T19TTHEF EELE ) Ind.
E.Co. De Regrigeracion Elvi Ltda/Aa]4Er=EikmINESS .
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9. RFXNAEEIK, HTARME, ORFEERRN RoRE. i @il THE, gt
TR R R, EIE . A REMVR AT . IR A F A7 IR, AR ORI AT
(Plastiron) M%) Rytpak) o Frigs 2w 4275 8 42ke/m’ IR R}, U8 TE RR F AT o

10, P A7 B P IR SR 28 w1 #ORE I I8 e FHHCEC—141b, A2 7 AR B ] A V00K 1) 22 7
R AR ELA

11, BE3B AR R 2 ARG AL R L, s M LER AR VAR T T by, A s
JEMLEAG AL B R T 45 28 7] IRy R = 2 15 AT A TR B VL SRk . 0T LR AR
F IR AT, TG SCRAR T B T HRFH e o« XA FH 25 i RIKS 25 R 1
MLgs I8 0ok 1 2 o HADE SCREA 2 AL 505G 2 (5, 000— 10, 0003 7T,  H ke T-4E 7=
2 (F%E) DL F ARG FIIN 25 3% (5, 000— 10, 000376, BUHe THLES AL P~ 2 3 .
AN H AR T B S A T, R AAEAR R I H 3 S48 T AR R G P sk
RN PG P o WS AR 2R LK 1

& G SVl (IR, 2l o | A R

oA O W AvA THFE P/ R G ree” roc™
H 1 0DS 0DS (3&o0) (£70)
OPDI ODP
Frigs 1983 90.0 64.9 | 8& HHI2 kg/minf&EIFEANL | 1993-94 297,000 71,332
64 12 kg/minflk EEANL | 1998
24 HHIFF OB
1993
Jose Sola June 38.7 349 | 26 AHI5 kg/minfliEEABL | 1994 77,000 73,369
1996'
Megaflex 41.5 41.5 15 kg/min Transtecnica 1986 79200 126368
Plastiron 1985 2.4 324 | B (F LR - 33,407 98,658
Refri-flex 1981 30.0 27.0 | & CF L) - 77,000 59,840
Rytpak 1991 27.0 27.0 | 347 kgmin OlinJt JJ#HiFE | 1991 132,000 82,215
AL
1& H#17 kg/mink BFEHE | 1991
AL
Ser Therm 1974 72.0 571.0 7 kg/min H | Transtecnica it | 1993 222,200 137,591
JEBEAENL
34 AHI2 kg/minff KEE/HT | 1993 (2)
WL 1994 (1)
Viking A AL 30+ 4
SRR 1993
Termobras 1975 77.0 60.9 26 BHME R HL 1992 138,875 | 155,715

AT SR ED

TEELY — SR () 2 WA A

“ICC— RS HAS L, AE10% AR

I0C— WA E .

1—Jose Sola’Zy a8 Ml — K ELPG A a] A =R AR L 5%
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i FHHCFC-141b[1) 2 iy

12, TR RIZB ARSI H SO AR A UL T HIHCFC-141b R P, A E UY1K A Z0DP 5
AR “PR—25F7 WA )G ] Z0DPECAR AT 2 ], DASRIRER27/13 5 U E
B HHIHCEC- 141 BRI AV B L M BUR R R« SCAFh R, AR IH 20T, 2
FARNETEA U] T 22 30 I H s FTHCFCEOR BT i 1), A S B 1 A ATT P ade 6 1)
Bk

13, IR RIZARAZ M BT T H B TR i B e #RAT ], AE VPO BB B e Ul B A
ASKIBUR 1 R A

I H (1 521

14. PG HIHATZ G, BEIks85. 2 ODPI, 7 B PG 19994F fH A —24 i 2 B 1193, 3
% . FHTHHHCFC-141b3 A, ¥4H63.9 ODPHEYLAFODSYH 3% & .

R AL R I
g

15. FEGR AR FF R AT RIEALTT 2 e T 5000 H A R &R ) @, A REEU Bl o e ik
SRR 2% A 2 DL AR G S5 ) . BT 00 H FR 37 A A I8 R A TR =, (H
Frigs/alBR4b.

16. FrigsZ wl L/ MIEARBRN A [ b 42kg/m’, B vh G S8 S Tl 2531/44
PR T 5T LR B ORI ST i T A E A 5C H R HCRC-141bi IR Bk 3 i
Wl A, THEZIH B SO E B S e s B AN A BB AT

17, FAPRACARYE I H SCPER R AL i 8, JuBR SR O BRI 3, FO 5 1 455 5%
Bl 2R AF IR G S 208 9 AR &5 2 PF IR, PRIG T

(a) WCAEFRHLH: 71, 3323%7T

(b) $EmVERIRLIS BT THF G 45 9 29, 7643570
(c) FFE4ArmE 5% (a) — (b) : 41, 5685 7T
(d) ¥EZHEARTRH (BFEN2ZH) : 297, 0003 T

() FFE4MmH (c) +(d): 335,568370

18. MESALEIN, Frigsa w3l H A& 401 0 ECA 338, 5685670, IR HAIA LI H —
WAk, R,
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19. 4GP A E N 2 HEEFrigs. Megaflex. Poliumetka. Thermo—flex. Jose Sola.
Plastiron. Refri-Leste. Rytpak. Ser ThermflTermobras/Aa i H, ML Eaifif
SR LR R

B & B X% | ZHHEA MITHLAE
((7t) ((7T)

(a) Megaflex 2> 7] 2F 7 3% B i (4 ) K H 7K 8 H R IAR 211,068 27,439 FF R
CFC-11

(b) Poliumetka 2 ) 2E 7= 3 Bz il 0 3 SR H K W $7 R B AR 136.183 17.704 FFR I
CFC-11, 4/~ REIgHE M K THCFC-141b ’ '

(c) Thermo-flex 2> 7] 2F 7= 5 Z M e i A K H 7 T hed RIAR 123,300 16,029 FFR I
CFC-12

(d) Frigs A ] 42 7= 5 & I i 8 oK >R H HCFC-141b 5 R MUAR 335,568 43,624 TR RIS
CFC-11

(e) Jose Sola’\ ) 4277 5 & il e 7 R HHHCF C-141b4 REUAL 150,369 19,548 FFR I
CFC-11

(f) Plastiron 2 ] A5 F= fe iR FH 7K Wb R IR CFC-11 131,768 17,130 FF R

(g) Refri-Leste 2y &) A= 77 58 & JIg i g & K FHHHCFC-141b4 AR HL 136.840 17.789 TF R &
FRCFC-11 ' '

(h) | RytpakZy m) A2~ AR H K B AR HARCFC-11 211410 | 27483 | TFRIRIE

(i) Ser Therm7\ ] AE 77 28 2 JIG il ¥ 74 SR HIHCFC-141b$3 R HX 377.391 49061 FFR I
FRCFC-11 ' '

() Termobras 23 7] AF 7 58 2 15 il ¥ ¥4 R FJHCFC-141b 3 AR HL 327315 42.551 FFR I
FRCFC-11 ' '




Annex
Additional Justification for Using HCFC-141b Technology

The UNDP technical expert appraised the enterprise in July 2000, prior to the preparation of this
project document, and had discussions with the company’s representatives about the choice of

technology for replacing the existing CFC-based technology. The enterprise was briefed in detail
about the following:

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

(b) The “techno-economic impact” of each technology on the products manufactured, and the
processes and practices employed.

(c) Possible implications of each technology, in terms of its known impact on environment,
health and safety, such as ozone depleting potential, global warming potential, occupational
health, etc.

(d) It was emphasized to these enterprises that HCFC technologies are interim technologies due
to their residual ODP and therefore may continue to adversely affect the environment,
although at a lower rate than CFCs.

(e) 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 {uture date,
and any investments required for their phase-out and for conversion to a permanent
technology will have to be borne by the enterprises themselves.

The main conclusions reached by the enterprise through discussions with the UNDP technical
expert were:

1. HCFC-141b will maintain the insulation properties required by the enterprise’s customers.
2. Water based formulations do not provide sufficient insulation properties for the application.

Use of water based formulations could require an increase in foam thickness at higher
densities (significant cost increases to the enterprise).

[@]

Hydrocarbon technology was seen as not a {easible option due to the fact that hydrocarbon
technology is not recommended for field applications based on the lack of control of the
operational conditions (presence of ignition sources, etc).

In view of the above, the technology selected is HCFC-141b based systems in the interim, until
permanent technology (either water based of HFC-based systems) is available and can provide
the required physical properties.



Estimated Cost of Future Conversion to Zero-ODP Technology

At the present time, there are no zero-ODP technology options, which can be applied cost-
effectively for this project (refer to Annex 7.

The following possibilities exist for a future conversion to zero-ODP technology, based on
information available presently:

e Water based systems
e HFC based systems

The equipment installed under this option would allow future conversion with no additional
capital investments. Other future costs are expected to be in the area of incremental operating
costs, related to higher isocyanate usage (in the case of water based) or higher costs of the HFCs.

Before:64.8 t HCFC-141b @US$3.00 = 194,400
After: 108 t MDJ @US$2.50 = 270,000
10C/y = 75,600

It is unknown what the price would be of the HFCs in the future; therefore, 10Cs related to a
potential conversion to HFC technology are not quantifiable at this point.
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MINISTRY OF ENVIRONMENT
BRAZIL
TO: Mr. Frank J. Pinto — Principal Technical Advisor and Chief Montreal
~ Protocol Unit
Organization: UNDP _
_FAX Number 001 212 906 €947 DATE: 05/10/2000
FROM: Mr. Fernando Vasconcelos de Aradijo
) Brazilian Ozone Unit
PHONE: : 55-61-317-1225 FAX:  55-61-226 8050
N*of PAGES: 01 .
(including this one)
MESSAGE

Dear Mr. Pinto,

In reference to the project submissions to the 32 * ExCom Meeting, I authorize you to
submit for approval the investment projects of the following entarprises: FRIGS, TRANSEN,
TERMOBRAS, JUNTAFACIL, JOSE SOLA, SER THERM, MEGAFLEX, PLASTIRON,
POLIUMETKA, REFRI-LESTE, RYT PAK, and THERMO-FLEX.

In line with the Decision 27/13 of the Executive Committee and in recognition of
Article 2F of the Montreal Protocol, the Government of Brazil:

I. Verifies that it has reviewed the specific situation involved at the cnterprise
prcscntod above ag well as itg conumuncnts under the Article 2F;

2. States that, based on prcvuhng circumstances at the said enterprises, at present
time the conversion of these enterpriscs requires the use of HCFC-141b for the
interim pcriod as stipulated ja the Montreal Protocol;

3. Confirms | ‘that the Gowmmcntmdthcmxpwntmterpnmtmdcmoodthatm
funding would be available from Multilateral Fund for the conversion from HCFCs
for the ‘said enterprises whenever such conversion to other alternatives will be
required.

1
HEES

Best regards,

Y
Fernando V. Araufo
Maeanager .

Brazilian Ozone Unit
Ministry of Environment

TNTo & Al
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