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Certificate of inspection
on polyether urethane biocorrosion resistant coating
We, the undersigned:
Head of Production Department of EHZ Terskij E. A.
Foreman of EHZ of Storozhevskoe LPU Saparin A. V.
Senior Researcher of VNIPIGAZ Aliyev R. S.

at December 18, 1987 have conducted a survey of state of polyether urethane biocorrosion resistant
coating which has been applied on the loop of industrial site of Uritskaya KS this year.

The coating above has been developed and provided by VNIPIGAZ according to purchase-order
05B/84-88/05.05.13. phase 7 with a view to conduct pilot tests.

As a result, the inspection found that the coating is in good condition; no cracks and no exfoliations
were found. According to the results of the inspection, the Commission considers that the proposed

coating is satisfactory.

The Commission considers that it is appropriate to conduct further pilot tests of polyether urethane
biocorrosion resistant coating to protect the compressor stations and gas pipelines against soil
corrosion.

Signatures: Terskij E.A.
Saparin A.V.

Aliyev R.S.
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"Approved"
Chief Engineer of Krivoy Rog LPUMG
A. G. Pomelov, 1988

Acceptance certificate

on new polyether urethane biocorrosion resistant coating

Acceptance Committee consisting of:
Committee Chairman - Chief of LES Peretyatko V.P.
Committee members -
Senior Engineer of EHZ Fesenko G.S.
Headman of LES Muzychenko L.D.
Head of GKS Panchenko V.M.

appointed in December 1987, based on experimental and pilot tests conducted during 1984-1987,
finds that polyether urethane biocorrosion resistant coating developed and presented by VNIPIGAZ to
protect gas pipelines operated at the section of Krivoy Rog LPUMG PO "Kharkovtransgas" — is adopted.

It is invited to recommend new polyether urethane biocorrosion resistant coating for industrial use
to protect the gas pipeline against soil corrosion.

Committee Chairman: signature

Committee members: signature
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"Approved"
Chief Mechanical Engineer of OGPZ
Fillipov G. L.
September 18, 1992
Test Certification
on polyether urethane anticorrosive coating
We, the undersigned,
Chief of LMiK Ushakov V.P.,
Senior Engineer of Corrosion group Litvinov B.V.,
Head of Laboratory of VNIPIGAZ Aliyev R.S.,

have concluded the present Test Certification to confirm that, according to the Contract Ne 322.15.75,
polyether urethane anticorrosive coating developed by VNIPIGAZ has been tested during the year 1990 -
1991. The coating above has been applied on spring of safety valves, inner surfaces of different vehicles
and vessels operated in different corrosive environments. Positive results were obtained.

Based on these positive results, developed polyether urethane anticorrosive coating was
recommended for industrial use to protect inner surfaces of the process equipment and apparatus
against corrosion.

Therefore, starting from January, 1992, the inner surfaces of devices listed below were covered:
731V01S, 731v01D, 731V02S, 731V02D, 731V0O7D, 73Er01S, 731Er01D, 731Er02S, 731Er02D, 05D401,
05D402, 331V03, 50V01, 350E01, 04D401, 04D401, 06D401.

Thus, the polyether urethane anticorrosive coating is currently successfully used as an insulating
material to protect inner surfaces of devices, piping and equipment being in operation.

Signatures:
Ushakov V.P.
Aliyev R.S.

Litvinov B.V.
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Chief Engineer of NGDU n.a. XXII Congress of the CPSU
N.B . Nuriyev
August 4, 1989
Neftyaniye Kamni
Certificate of Inspection

on polyether urethane biocorrosion resistant coating developed by VNIPIGAZ

We, the undersigned,
Chief of GKC NGDU n.a.XXIl Congress of the CPSU, Samedov F. Z.,
Head of Technical Department of NGDU n.a. XXIl Congress of the CPSU, Iskanderov Ya. S.,
Head of Sector of VNIPIGAZ Aliyev R. S.,
Senior Engineer of Sector 3301 of VNIPIGAZ Aliyev Sh. A.,

have concluded the present Certificate of inspection to confirm that at August 3 and August 4, 1989 the
inspection was carried out on polyether urethane biocorrosion resistant coating which has been applied
in April 1988 on the control section of the process equipment of the GKC.

It was found that coating retained its original appearance and physical-chemical properties during
the period of operation, no cracks and no exfoliations were found.

Thus, according to the results of operation, the proposed coating can be recommended to the
industrial test to protect process equipment operating in the marine environment against corrosion.

Signatures:
Samedov F. Z.
Iskanderov Ya. S.
AlievR.S.

Aliyev Sh. A,
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"Approved"
Senior Engineer at PO "Orenburggazzavod"
Z.Ya. Klimov
1985
PO "OGZ" (Orenburggazzavod)

September 12, 1985
Test Certification
on pilot testing of polyether urethane anticorrosive coating
We, the undersigned,
Chief Mechanical Engineer of "Orenburggazzavod" Cherednychenko P.N.,
Chief of LTNiK Tselousov A.l.,
Senior Engineer of LTNiK Rakhimov N.H.,
Headman of VNIPIGAZ Aliyev R.S.,

have concluded the present Test Certification to confirm that, in a period of 1983-1985, pilot tests of polyether
urethane coating developed by VNIPIGAZ on the basis of polyether DIPHENYLOLPROPANE (codenamed MEF-1002) and
polyisocyanate "K", were carried out at technological facilities of PO "Orenburggazzavod".

During the test period the protective coating was applied on 12 apparatuses. Coating was applied in 2 layers on
prepared surface. Operating parameters of protected apparatuses as follows:

temperature from 35 °C to 120°C.

pressure from 1 atm to 15 atm

environment - sour gas, hydrocarbons, DEA (diethanol amine).
An inspection of apparatuses after 1 year of operation revealed the following:

1. Coverage preserving the original appearance.

2. The protective film is not broken and does not require repeated application except 2 cases, where it was
destroyed by 5 to 10% of the total area of the protected surface because of disorder of deposition technology.
Protective coating is restored in places of destruction.

3. No corrosion processes are observed on the metal surface under protective layer.
CONCLUSION:

Protection of apparatuses by polyether urethane coating will increase the life of process equipment exposed to
intense corrosion in sour gas environments, hydrocarbons, DEA with operating parameters:

temperature 0°Cto 125°C
pressure from 1 to 60 kg/sm?

The Commission considers it appropriate to use polyether urethane coating developed by VNIPIGAZ to protect
process equipment of PO "Orenburggazzavod" against corrosion.

Signatures: Cherednychenko P.N., Tselousov A.l., Rakhimov N.H., Aliyev R.S.
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Stamp of Ministry of Gas industry
Deputy Minister

Moscow

From 6/04/88 NeCBC -199

To Director-General
PO "Yugtransgaz"
Chumakov V. Ya.

To Director of the
"VNIPltransgaz" Institute
Ishutin N. A.

To Director of the
VNIIGAZ Institute
Gritsenko A. I.

To Director of the
VNIPIGAZ Institute
Guseynov N. M.

Due to the lack of high-quality insulation materials for high-temperature pipeline sections MINGAZPROM

(Ministry of Gas industry) permits, in agreement with the design institute, to apply isolating polyether urethane

composition developed by VNIPIGAZ to technological communications of KS Rodut , Taiman’, Akkol of Makat-

North Caucasus pipeline in order of pilot tests.

It is instructed Unification "Yugtransgaz", VNIIGAZ, VNIPIGAZ to ensure regular monitoring of the condition

of the insulation coating during operation.

It is instructed to issue an opinion on the possibility of further use of the insulating coating on the "hot"

pipeline sections based on the results of industrial operation.

S.S. Kashirov

Signature
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