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PRELIMINARY EVALUATION OF THE POTENTIAL USSR IN-KIND
CONTRIBUTION

Possible Mechanism for implementation of the In-Kind Contribution

1. This preliminary evaluation of the potential in-kind contribution should help the members
of the Executive Committee in their deliberations.

2. Compliance with the control measures set out in Articles 2A and 2E of the Montreal
Protocol:

- The proposed in-kind contribution would help Article 5, paragraph 1, countries
to phase out controlled substances.

3. Consistence with the categories of agreed incremental costs:

- The indicative list of categories of incremental costs approved by the second
meeting of the Parties includes the cost of converting of existing production
facilities and the cost of establishing new production facilities for substitutes of
capacity equivalent to capacity lost when plants are converted or scrapped. In
both these cases, the cost of patents and designs, incremental cost of royalties,
cost of training, as well as the cost of research to adopt technology to local
circumstances, could be met by the proposed in-kind contribution.

- Under the ’end-use’ section, the cost of recycling and providing technical
assistance to reduce consumption and unintended emission of ODSs could be met
by the proposed in-kind contribution.

4. Scope of application of proposed alternative technologies:

- Consideration of some advantages and limitations should be taken into account
when reviewing the potential value of the in-kind contribution and its practical
implications in phasing-out CFCs in countries operating under Article S,
paragraph 1. The scope for possible application of HCFC and HFC production
technologies under the in-kind contribution scheme is limited to CFC-producing
countries operating under Article 5, paragraph 1.
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- CFC production is dominated by some US and European multinational
corporations which control a substantial part of world CFC production capacity
with proprietary rights over most processes.

- CFC production in Argentina, Brazil, Mexico and Venezuela is controlled by
these multinationals through directly-owned subsidiaries. In Asia, technologies
have either been licensed or sold to local firms in the private/public sector, except
in China, where research and capabilities for production of some ODS substitutes
are available. India, as a traditional partner of the USSR, can be considered as
a country for potential application of Soviet HCFC/HFC technologies subject to
its ratification of the Protocol.

- At the same time, dramatic growth of demand for CFCs and halons in developing
countries is foreseen. Annual growth rates will range from 5 per cent to 15 per
cent in the period 1992-2000. Projections for some particular countries show
even more rapid growth - up to fifteen fold by 2015. The demand for production
facilities and technology will consequently also grow.

- Halon consumption in developing countries is not very high in absolute terms but
it represents a substantial proportion in terms of ozone depletion potential. For
example, almost 40 per cent of China’s total ODP consumption (46000 tonnes
ODP) was for halons used in fire-fighting equipment.

Potential financial value:

- The potential financial value of the proposed USSR in-kind contribution should
be assessed in terms of its potential ability to cover the USSR share of obligations
(13 per cent of the Fund or, approximately $ 23 million if Ukraine and
Byelorussia are included, the contribution would reach $ 26.8 million).

- The proposed technologies for some HCFC/HFC production are the components
of the greatest potential financial value. The principal substitute for CFC-12 as
a refrigerant is assumed HFC-134A. The capital costs of a HFC 134A unit of
5000 tonnes annual capacity is estimated at $ 30-40 million. The costs of
technology transfer can reach up to 25-30 per cent of the capital costs.

- The cost of the halon recycling unit depends on its capacity, which in turn is
defined by the level of total halon consumption in the country. Optimal capacity
of halon recycling units should be 10 per cent of the total quantity of halons used.
The estimation of the halon recycling unit cost of 20-50 tonnes annual capacity
is about $50 thousand. The cost of other technologies proposed by the USSR can
be estimated in a similar way.
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The costs of training sessions and demonstration projects for personnel from
Article §, paragraph 1, countries at USSR scientific and research institutes and
industries can be estimated on the basis of similar projects implemented by UNEP
and UNDP. It is assumed that transportation and living expenses will be covered
by the USSR. -

6. It is possible to establish mechanisms for payment in the form of services
(UNEP/OzL.Pro/ExCom/5/12):

through bilateral co-operation;
with the participation of the executing agencies;

on behalf of national executing agencies.

7. The following is the procedure for contributions in the form of services by the national
executing agency:

(2)

®

the national executing agency receives a license for the transmission of the
technology for the production and use of CFC replacement services and releases;

in the case of positive assessment of the proposed technologies, the national
executing agency, co-operating, if necessary, with the executing agency (World
Bank, PROON, UNEP):

- distributes the advertising-commercial booklets to countries acting within
the framework of Article 5, paragraph 1, of the Montreal Protocol and
initiates the search for countries/recipients interested in receiving such
technologies;

- negotiates with possible countries/recipients. If an understanding on the
question of transmission of the technology is reached with the
country/recipient, the group signs the memorandum of intent and the
agreement on confidentiality and non-dissemination of the know-how of
the technology to be transferred;

- on the basis of the memorandum of intent, it prepares and signs an
agreement with the country/recipient on the transmission of the
technology. The agreement specifies the terms and the composition of the
technical documentation, the description of other services (design, training
of personnel, supply of equipment, etc.), guarantees on reaching the
designed capacity and quality of product.
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(©)

(d)

(€)

determines the cost in hard currency of the technical documentation to be
transmitted, the know-how and other services. The cost is included in the amount
of the contribution of the donor country to the Interim Multilateral Fund.

the national executing agency organizes seminars for specialists from countries
acting within the framework of Article 5, paragraph 1, of the Montreal Protocol;

the national executing agency organizes training for specialists from the
developing countries in technologies for the production and use of
non-ozone-depleting substances on the basis of scientific-production associations
in the country.



XUMUYECKOE HA3BAHHE:
JHETOPXJAOPMETAH
CHEMICAL NAME:
DIFLUOROCHLOROMETHANE

Dopmyaa ' CEF.CHI
Chemical formula
OCHOBHBIE XAPAKTEPHCTHEKH
MAIN CHARACTERISTICS

Mootexynapras Macea 86.5

Molecular mass

TeMnepatypa nnasaeuns, °C —1574

Melting point, °C

Temnepatypa kunenus, °C -~ —40.85
Boiling point, °C

Kpurnueckas temneparypa, “C 96.15
Critical temperature, °C

Kpurhueckoe pasnenne, Mlla 4.99
Critical pressure, MPa

KpHTHUECKAR NJAOTHOCTH, Krim3 513

Critical density, kg/m?®

TENNOPHIHYECKHE CBOIICTBA
B HOPMAJIBHOR TOYKE KHINEHHS
THERMOPHYSICAL PROPERTIES
AT NORMAL BOILING POINT

TlnoTHOCTD, KIfM?
Density, kg/m?®

wHgKocTh/liquid 1409
nap/vapor 4.7
Tennora ucnapenus, kJI&/[ur 234

Heat of vaporisation, kJ/kg

uranvnus, klx/ur

Enthalpy, kl/kg
Huaxocrs/ligiud 454
nap/vapor 687

HNO «locypapeTsednntidl HHCTHTYT NPHKAZAMOA NHMMH>»

runyg

197198 Jlenunrpaa, np. JoGpoawdora 14
Tea. 2385536, 2325426

Teaexc 121345 PTB SU

Teaedane 2338959

Autponnn, kIAx/{xr-K)
Entropy, kJ/(kg-K)
AuaxocTy{liquid 0.823
nap/vapor 1.823
Ten1oeMKoCTs, Cp, kIx/(kr-K)
Specific heat, C,, kJj{kg-K)
wnakocts/liquid 1.
map/vapor 0.6
Tenonposoguocts, Mlla-c
Thermal conductivity, uPa-s
AHIKOCTh/liquid 116
nap/vapor 6.9
Baakocth, MB1/{M-K)
Viscosity, mW/{m-K)

#uakocers{liquid 332
nap/vapor 10.2
MopepxuocrHoe naTaxende, MH/m 17.9

Surface tension, mN/m

APYTrHE ¢H3HKO-XHMHUYECKHE
CBOHCTRA

OTHER PHYSICO-CHEMICAL PROPERTIES

Tensota ofpa’oBaruA CTAHAAPTHAA

{uaeansuwil ras opu 23°C),

kJx/Mons —475
Standard heat of formation

(ideal gas at 25°C), kJ/mole

JAnnoavunii moment, Ka-m (D) 4.7-1073¢ (1.41)
Dipole moment, C-m (D)

[Moxasateas nperoMiesds, np 1.267
Refractive index, n}’
TokcryHocTh, MAR™ (no o6BeMy)
Toxicity, ppm (by vol)
Toproyects He TopIov
Flammability non-flammable
Tlorenuyaa riaodasIbHOFO TMOTCILICHHS 04
Global warming potential

(J30HCpa3pYMIAOWHA NOTEHIAT 0.05
Ozone depletion potential

1000 (TLV)

Rescarch-Production Association,

s H
State Instituie of Applied Chemistry
Pr. Dobrolubova 14, Leningrad 197195, USSR
Telephou 2385536, 2325426

Telex 121343 PTB SU
Telefax 2338989



XHUMHYECKOE HA3ZBAHUE:
1LLI-TPHOTOPAHXJIOPITAH

CHEMICAL NAME:
1LLI-TRIFLUORODICHLOROETHANE

Gopmyaa
Chemical formula

OCHOBHBIE XAPAKTEPUCTHKH
MAIN CHARACTERISTICS

CF;CClH

Moaexyanpras macca 152.9
Molecular mass

Teumneparypa naapaenns, °C —107
Melting point, °C

Temnepatypa ienus, “C 27.8
Boiling point, ‘C

Kpurnueckas temneparypa, °C 183.8
Critical temperature, °C

Kpnruveckoe aasnenne, MIla '3.674
Critical pressure, MPa

Kpuruuecxas naotsocts, Krim® 530

Critical density, kg/m®

TETUNIO®PU3IHUYECKHE CBORCTBA
B HOPMAJIBHON TOYKE KHNEHHA
THERMOPHYSICAL PROPERTIES
AT NORMAL BOILING POINT

[TnoTHOCTD, Kr/a?
Density, kg/m?®

muaxocers/liquid 1456
nap/vapor 6.4
Temaora wucnaperus, wJLw/wr 167

Heat of vaporisation, kl/kg

Jurtanbnud, kJx/KrD

Enthalpy, ki/kg
MuaAKoeTh/liquid 323
nap/vapor 490

HITO «ocylapcTBeRitbIi HHCTHTYT UPMKNUANON XHMHMR

rune

147198 Jlewunrpag, ap. NDodpeaodona 14
Ten. 2385536, 2325426

Tenexc 121345 PTH SU

Tenedare 2338989

Durpouns, kx/{kr-K)
Entropy, kJ/(kg-K)
HuarecTh/liquid 3.32
nap/vapor 3.89
Tenroemkocrs, C,, klla'tsr-K)
Specific heat, C,, klf{kz-K)
auaxocrs/liquid 0.
nap/vapor 0.70
TenonpoBoanocts, Mrlla-c
Thermal conductivity, yPa-s
Anakocth/liquid 72
nap/vapor 94
Baskocts, MB1/(M-K)
Viscosity, mW/{m-K)

KuaxocTh/liguid ' 421
napfvapor 8.1
Ioeepxucetioe nataxenne, Miljw 15.0

Surface tension, mN/m
NPYTHE ©UFUHKO-XHMHUYECKHE
CBORCTBA
OTHER PHYSICO-CHEMICAL PROPERTIES

Tennora ofpa3zocBaHus cranlapTHasn
(naeansubtii rasz npn 25°C},

kIl /Moap —740
Standard heat of formation

(ideal gas at 25°C), kl/mwle

Junoapunit moment, Ka-u (D)

Dipole moment, C-m (D)

[TokazaTeas npejoMmieHHs, nh' 1.3332
Reiractive index, n}p’

Tokcuunocts, Man ! (no obnemy) 100 (AEL)
Toxicity, ppm {by vol.)

ToprovecTs Ke Toprd
Frammability non-flammable

Tlorenunasa raoBanpHoro noTEACHHS

Global warming potential
O30HOpa3pyWIaoWHil NOTeH Al 0.02
Ozone depletion potential

Research-Production Association.

. H
L
U'F
State lostitute of Applied Chemistry
Pr. Dobrofubova 14, Leningrad 187198, USSR
Telephon 2385536, 2325426

Telex 121345 PTB SU
Teletax 23389484



XHMHYECKOE HA3BAHUE:
NMEHTA®TOP3TAH

CHEMICAL NAME:
PENTAFLUOROETHANE

Qopmyia CFCF.H
Chemical formula
OCHOBHBIE XAPAKTEPUCTHKH
MAIN CHARACTERISTICS

Moaekyasphast macca 120.0
Molecular mass
Temnepatypa nnaasiexns, ‘C —103

Melting point, °C

TeMmnepatypa xunenss, °C —48.5
Boiling point, °C }
Kpurnueckas temmepatypa, °C 66.25
Critical temperature, °C

Kputnueckoe gasaenue, Mila 3.63
Critical pressure, MPa

KputHueckasa naoTHOCTb, Krim3 571

Critical density, kg/m?®

TENJO®HIUYECKHE CBOHCTBA
B HOPMAJIBHOH TOYKE KUREHHA
THERMOPHYSICAL PROPERTIES
AT NORMAL BOILING POINT

[TaoTHoCTD, KI/M®
Density, kg/m?

wuakoeTs/liquid 1515
nap/vapor _§.r
Tennora Henmapenun, xH/kr 157

Heat of vaporisation, kd/kg

Juraaenas, KJK/Ke

Enthalpy, kl/kg
AHAKoCTb/liquid 318
nap/vapor 475

0 «TocyrapeTeentult MHCTHTYT NPHKLUIHOR X UAHHD

runyd

197198 Jlenuurpapn, np. DobGposwbosa 14
Ten. 2335536, 2325426

Teaeke 121345 PTB SU

Teaedake 2338989

Autponng, klx/{xkr-K)
Entropy, kl/(kg-K)

HuIKoeTh/liquid 3.18
nap/vapor 3.88
Temroemkoers, €,y kAm/ (kr-K)
Specific heat, C,, kJ/(kg-K)
wuaxoeTw/ligquid 1.09
nap/vapor 0.69
TenaonpoeoahocTs, Mxlla-c
Thermal conductivity, pPa-s
#uakoersfliquid 77
nap/vapor 8.4
Bsakocts, mB1/(Mm-K)
Viscosity, mW/(m-K)

®ugroetb/liquid 380
nap/vapor 9.6
IToBepxHocTHoe Hatsmenne, M1 12.8

Surface tension, mN/m

APYTHE ®U3HKO-XUMUHYECKHE
CBOHACTBA

OTHER PHYSICO-CHEMICAL PROPERTIES

Tentota o6pa3oBakns cTaHlapTHas
(Hneaswbuuil raz mpu 25°C),

kJx /Moo

Standard heat of formation

(ideal gas at 25 °C), kJ/mole
Hunoapueiit moment, Ka-u (D)
Dipole moment, C-m (D)

—1123

5.1.10-% (1.54)

[Mokazateas npeaoM.IcHus, np' 1.5012
Refractive index, n}’
Toxcnunoets, MAHT! {0 06BEMY) 1000 (AEL)

Toxicity, ppm (by vol.)

I'vpiovectn He ropiod
Flammability non-flammable
[Motenunan raobadslioro noTenIcuus 0.5
Global warming potentiaj

Ozonopaspywaousi noTenwan 0

Ozone depletion potentiai

Reszarch-Production Association.

‘.PH
Statz Institule of Applied Chemistry
Pr, Dobrolubova 14, Leningrad 197195, USSR
Telephon 2385536, 2325126

Telex 121345 PTB SU
Telefax 2338450



XUMHUYECKOE HA3BAHMUE:
1,1,1,2-TETPA®TOP3TAH

CHEMICAL NAME: i
1,1,1,2-TETRAFLUOROETHANE

Dopmy.ia
(hemical formula

OCHOBHbBIE XAPAKTEPHCTHKH
MAIN CHARACTERISTICS

CF;CFH,

Moaekyaspnas macca 102.0
Molecular mass
Temueparypa maasteuns, "G -~ 101

Melting point, *C
TeMmnepatypa Kitneuus, °C
Boiling point, °C
Kpuriveckas temmepartypa, “C 101
Critical temperature, °C

Kputnueckoe apapaenue, Mlla 4.06
Critical pressure, MPa

KpuTHyeckas MAOTHOCTL, Kr/w® 515
Critical density, kg/m?

TEANO®U3IHYECKHE CBOWCTBA
B HOPMAJILHOHA TOYKE KHNEH WS

THERMOPHYSICAL PROPERTIES
AT NORMAL BOILING POINT

T1oTHOCT S, KI/M3
Density, kg/m?
KHAKOCTB/ liquid 1373
nap/vapor 5.2
Tennota Henapenusa, xJIK/Kr 217
Heat of vaporisation, kl/kg
Autaasnus, KIK/Kr
Enthalpy, kl/kg
wHakocrb/liquid 356
rtapfvapor 573
durponnsg, kIx/ (k- K)
Entropy, kJ/(kg-K)
wuAkocry/liquid 3.30
fap/vapor 4 18

RO «locyrapcTBeHHMA HHCTHTYT RPHKJALHOIR XHMHH®

rUunH

197198 Mennnrpaa, np. Nobpomwbosa 14
Ten. 2335336, 2325420

Teaexkc 121345 PTHB SU

Teneqanc 2335989

Tenaoevrocts, C, kA {xr-K)
Specific heat, C,, ki/(kg- 1)
AnakecTb/liquid 1.31
nap/vapor ' 0.78
Ten1onpoBoauocts, Mrlla-c
Thermal conductivity, nPa-s
wHaKoceTb/liquid 103
nap/vapor 9.4
Baaxkocts, MBt/(M-K)
Viscosity, mW/(m-K)

wuakocte/liquid 404
nap/vapor 99
IToBepxhocTHoe HaTamcHie, MEL/a 16.1

Surface tension, mN/m

APYTHE ¢ U3NKO-XHMHYECKHE
CBOHCTBA

OTHER PHYSICO-CHEMICAL PROPERTIES

Tensiora obpasoBaniia cTanaaprias
{naeaannwtil ra3z npu 25°C),

¥ dx/Moan —923
Standard heat of formation
(ideal gas at 25°C), kl/mole
Junoasusit moment, Ka-m (D)
Dipole moment, C-m (D)
ITokasateau npedomaenns, n
Refractive index, n,

Tokcnunocts, MaH™! (no ofnemy)
Toxicity, ppm (by vol.)
['opiovecTth

6.0-10-3 (1.80)

1000 (AEL)

HEe TOPOY
Flammability noi-ilammable
[Toteruuan rio6axpHOrO GOTERILHHA 0.2
Global warming potential

OsoHopaspyutawuii  noTenunal 0

Ozone depletion potential

Research-Production Association,

‘.‘PH
State Institute of Applied Chemistry
Pr. Dobrolubova 14, Leningrad 1897195, USSR
Telephon 2383536, 2325426

Telex 121345 PTB SU
Telefax 2335989
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FIRE EXTINGUISHING AEROSOL GENERATORS
FOR TOTAL FLOODING SYSTEMS

" Moscow 1990



S Fire Extinguilshing

Aerosol
ftor Total

Field of application

Fire extinguishing serosol
generators (PEAG) with self-acti-
vati extinguishing compositions
(SAEC) are operating uniis of to-
tal flooding systems designed to
extinguish classes A2,B,C,E fires
(gaseous,liquid and solid flam-
mable subsgtarnces and electricsal
appliances) in industrial rooms
and warehouses,on railroasd and

eutomobile transport,ships and
alrcraft, _

Principle of action

Gas-gerosol mixture genera-
tion (inert geses and ultra-di-
spergsed gerosol particles) which
has a high inhibitory effect on
organic substances burning pro-
cess in sir oxygen is a prin-
ciple of action of FEAG.

Generators

1

Flooding Systems

SAEC and FEAG advantages

The highest extinciion ef-
fectiveness compared with all
known total flooding extingui-
shing means (flow rate of SARC
composition is one-gixih/one-
eighth as many as and PEAG
weight and dimensions are one-
eighth/one-twelfth as large es
those of Halon extinguishing
systems.

The ecological safety,leck
of the ozone layer depleting ef-
fect,the endurable toxic level
in fire extinction concentra-
tions.

The capability to prevent
vapor- and gas-sir mixtures ex-
plosions in volume after extinc-
tion.

The lower corrosive activity
compared with Halon concerning
metallic materials.

The lack of pipelines end
complex locking-starting fitting.

Possible use with fire detec-
tion systems,

High reliability with cons-
tant availebility for service,

Wide renge of operation con-
ditions allowing to use the
units in any climatic area,agg-
ressive environment and at high
vibration.

Wide raw-material end menu-
fecturing base in the USSR,

Simple meintenance,elimina-
tion of possible extinguishing
agents leakage and high religbi-
1ity of extinguishing systems.




'SAEC performances used in FEAG

Fire extinguishing concentra-
tions (in air) for combustible
substances arg the following:

40-100g/ m for solids

50~100g/ m3 for liquids
40-180g/- m3 for gaseous
substiances,

Iner{ing concentirations {or
mixtures of combustible gases
with air e not more than:

50g/ .m for methane

230g/ m3 for hydrogen.

Compression strength of SAEC
Tfire extinguishing charge is not
less than 5-30liPa.

Rupture strength of SAEC Tire
extinguishing charge is not less
then 3-5iiPa.

veight and dimensions of SAEC
fire extinguishing charge are
not limited.

The hazard factor of toxic
effect on living beings is 0 in
fire extinguishing concentra-
tiong,

FEAG performances

SAEC fire extinguishing char-
ge weight in one FEAG is from
0.02-15 aOOkgo

FEAG weight (without SAEC) is
from 0.01 to B.00 kg,

FEAG operation time is from
1 to 120 =,

The volume of & room,_ protec-
ted by one FEAC is 80 m°.

The method to put FEAG into
action is electrical and mecha-
nical.

The temperature range of sto-
rage end operation is from -700°C
to +7OOC¢

The atmospheric relative hu-
midity at TFEAG operation is up

The absolute environmental
pressure is 103 Pe and more.

The gueranteed storage and
operation period is more than
10 years.,

ODF - zero

LCS0 ~ 200 g/m3 under the

60 minutes eunn=isimn

Corrosion rate is low snd doesn®t
exceed 0.001 mm p/vear for steel,

brass, aluminium, duraluminium
ahd copper

Commercial production of FEAG
and SALC charges is launched at
menufaciures of All-Union Scien-
tific Research Institute for
Fire Protection (VIIIPO),the Ap-
plied Chemistry Research Insti-
tute (ACRI),the Special Design-
Technelogy Bureau (SDTB) "Tech-
nolog" of the Lensoviet Lenin-

rad Technologicel Institute
LLTI) end the Mintz Radiotech-
nical Institute (RTI).

VEIIPO in cooperetion with
ACRT,SDTB "Technolog" and Mintz
ATI offers:

standard PEAG supply for to-
tal flooding systems;:

YEAG development for total
flooding systems according to
customer's requirements inclu-
ding Halon extinguishing sys-
tems substitution;

development oi FPEAG design
engineering specifications for
total flooding systems;

FEAG commercial production
organization end its supply to
customers;

development of automzted
extinguishing systems with FEAC
integration.

Please address a proposal to:

143900, Mescow region,Balashik-
ha-6,VNIIPO -

Telephone 521-27-00,Teletype
"Temp"






