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Disclaimer 

 

“This report was prepared as an account of work sponsored by an agency of the United States 

Government.  Neither the United States Government nor any agency thereof, nor any of their 

employees, makes any warranty, express or implied, or assumes any legal liability or 

responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 

product, or process disclosed, or represents that its use would not infringe privately owned rights.  

Reference herein to any specific commercial product, process, or service by trade name, 

trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, 

recommendation, or favoring by the United States Government or any agency thereof.  The 

views and opinions of authors expressed herein do not necessarily state or reflect those of the 

United States Government or any agency thereof.” 
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Abstract 

 

This project involved the installation of a 200kW PC25C™ phosphoric-acid fuel cell power plant 

at Orgenergogaz, a Gazprom industrial site in Russia.  In April 1997, a PC25C™ was sold by 

ONSI Corporation to Orgenergogaz, a subsidiary of the Russian company “Gazprom”. Due to 

instabilities in the Russian financial markets, at that time, the unit was never installed and started 

by Orgenergogaz. In October of 2001 International Fuel Cells (IFC), now known as UTC Fuel 

Cells (UTCFC), received a financial assistance award from the United States Department of 

Energy (DOE) entitled “Demonstration of PC 25 Fuel Cell in Russia”. Three major tasks were 

part of this award: the inspection of the proposed site and system, start-up assistance, and 

installation and operation of the powerplant. 
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Introduction 

 

The goal of this project is the installation and operation of a fuel cell in Russia for the Russian 

commercial power market using a PC25™ power plant at a Gazprom industrial site, as well as 

the demonstration for a wider audience of potential Russian customers. It is consistent with the 

Climate Change Fuel Cell Program to stimulate the commercialization of stationary fuel cell 

power plants in order to reduce green house gas emissions through the efficient use of fossil 

fuels. 

In April 1997, a PC25C fuel cell power plant (fuel cell) was sold by ONSI Corporation to 

Orgenergogaz, a subsidiary of the Russian company “Gazprom”. Due to instabilities in the 

Russian financial markets, at that time, the unit was never installed and started by Orgenergogaz. 

In October of 2001 International Fuel Cells (IFC), now known as UTC Fuel Cells (UTCFC), 

received a financial assistance award from the United States Department of Energy (DOE) 

entitled “Demonstration of PC 25 Fuel Cell in Russia”. Three major tasks were part of this 

award: 

1. Inspection of Proposed Site and System 
2. Start-up Assistance 
3. Installation and Operation of Powerplant 

 

While the Statement of Objectives for the award references Gazprom as the host site, in actuality 

the site is an Orgenergogaz facility.  Orgenergogaz, which is the owner of the fuel cell, is a 

subsidiary of Gazprom.
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Executive Summary 
 

The DOE Program to demonstrate the operation of a PC25 in Russia is considered a success. 

Highlights of this program were: 

• The PC25 was stored properly in Russia for six years. 

• The upgraded parts for the unit were successfully shipped to Russia, admitted through 

Russian Customs and properly installed by UTCFC, Hamburg Gas and Gazprom 

technicians. 

• The PC25 was installed properly by Gazprom specialists at their facility outside of 

Moscow. 

• American and German specialists successfully trained their counterparts from Gazprom 

in the operation of the PC25. 

• The natural gas at the Gazprom site was of the proper quality for use in the PC25. 

• The site water contained large quantities of minerals, which required utilizing distilled 

water for makeup water. An alternative not explored was the use of a reverse osmosis 

system to treat the water. 

• The PC25 was successfully started by specialists from UTCFC, Hamburg Gas and 

Gazprom. 

• The PC25 successfully “followed” the building’s fluctuating electrical load. 

• The PC25 operated continuously for approximately 5600 hours without interruption. 
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Experimental 
 

Standard procedures were used for the installation of a PC25C fuel cell power plant.  Refer to 

PC25C Installation Manual (FCR-13285), Service Manual (FCR-13616), and Installation 

Drawing Set. 
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Results and Discussion 
 

Task 1.0 Inspection of Proposed Site and System 

 
In preparation for the visit to the site UTCFC obtained an Export License from the U.S. Department of 

Commerce to transfer Technical Data on the PC25 fuel cell power plant to Gazprom. That License is 

included in Appendix A of this report. 

In April of 2002, individuals from UTCFC and the DOE’s National Energy Technology 

Laboratory (NETL) traveled to Moscow to visit the potential fuel cell site and inspect the 

condition of the fuel cell itself. The conclusions of the visit were: 

1. The fuel cell was judged to be in good/excellent condition 
2. The fuel cell is sited at one of Orgenergogaz’s Engineering Centers outside of Moscow 
3. Orgenergogaz was found to have completed a significant portion of the installation work 

for the fuel cell 

4. UTCFC identified that some of the components contained in the fuel cell were of a 
previous design and should be replaced by “Upgraded Parts” 

5. Some Spare Parts (defined as parts necessary to replace failed parts) at the site were also 
found to be in need of upgrading and should be replaced 

6. Certain scheduled Maintenance Parts (defined as parts which are required for scheduled 
maintenance activities) which had been shipped with the fuel cell, such as ion exchange 

resins, appeared to have been damaged during storage and in need of replacement 

7. The glycol coolant at the site was not that specified for fuel cell operation and therefore 
was also in need of replacement 

8. UTCFC supplied detailed installation drawings with explanations to individuals from 
Orgenergogaz. It was judged that these individuals fully understood these drawings and 

the requirements for the successful installation of the fuel cell 

 

Based on these conclusions it was decided to:  

• Ship from UTCFC to Orgenergogaz “state of the art parts”, replacement Spare Parts, 

Maintenance Parts and glycol coolant 

• Proceed into the next Task of this Program 

 

At the conclusion of the meeting Orgenergogaz, UTCFC and DOE jointly developed a detailed 

summary of the site visit and associated meetings at the site. The summary document is included 

in Appendix B 
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Task 2.0 Start-up Assistance 

 

1. Appointment of a Program Manager 
 

Mr. John Trocciola was appointed as the Program Manager. 

2. Training of Orgenergogaz’s Technicians in Operation and Maintenance of the Power 
Plant 

 

During the original site visit in April 2002 as well as during the startup activities in 

February 2004, the Orgenergogaz Technicians were trained by UTCFC in the operation and 

maintenance of the power plant. 

3. Supplying of Installation Documents to Orgenergogaz 
 

Prior to the April 2002 site visit, during the visit as well as subsequent to the visit, 

installation documents were supplied to Orgenergogaz. A photograph of the actual fuel cell 

installation at Orgenergogaz is shown in Figure 1. 

4. Review of Orgenergogaz’s Installation Documents 
 

A number of installation drawings were received from Orgenergogaz and reviewed by 

UTCFC. The fuel cell installation was designed to be operated independently of the electric 

grid, powering a building used by Orgenergogaz to produce composite vessels for the storage 

of natural gas on vehicles powered by that fuel. The connection between the building and the 

electric grid is through a hand operated electric switch, requiring operator intervention in 

order to connect the building to the fuel cell or to the electric grid. 

  

 

 

Figure 1 - Installation of PC25 at Orgenergogaz Facility near Moscow 
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As part of UTCFC’s review of installation drawings, Orgenergogaz also supplied analyses 

of the natural gas and water that would be supplied to the fuel cell at the site. In the case of 

natural gas, the presence of oxygen, nitrogen or sulfur compounds is of concern.  More 

specifically, oxygen can cause excess temperature increases in the reformer from its reaction 

with hydrogen, nitrogen can react with hydrogen in forming ammonia which can further react 

with the electrolyte in the fuel cell impeding the electrochemical reaction, and sulfur 

compounds can deactivate the reformer catalyst.  

In the case of site water, the concentration of silica compounds is important in that silica 

can deposit in the fuel cell’s coolant system causing flow restrictions, reduced coolant flow 

and local overheating of the unit.  

The gas analysis supplied by Orgenergogaz, which is shown in Appendix C, was found by 

UTCFC to be acceptable. 

The site water analysis is shown in Appendix D. Two water analyses were supplied - 

namely the water from the facility boiler house and the site’s distilled water. It was decided 

that the mineral content and the alkalinity of the boiler water was too high resulting in 

unacceptable risks for coolant system plugging.  Therefore it was recommended that the 

site’s distilled water be used for filling of the fuel cell coolant system. 

5. Upgrading of the PC25 
 

The PC25 sold to Orgenergogaz was constructed in 1996 and since that time UTCFC has 

accumulated extensive experience with PC25s installed and operated at various locations 

around the world. The data accumulated at these sites has resulted in various upgrades to the 

fuel cell. These include: 

• Coated circuit boards to help prevent damage during moisture intrusion into the power 

plant 

• Extended life coolant pump 

• Improved power plant controller 

• Cell stack air intake filter designed to remove finer particles to prevent ingestion of dust 

• Heated filter to prevent ingestion of moist ventilation air into electronics compartment 

 

A complete listing of the Upgraded Parts, as well as replacement Maintenance Parts and 

Spare Parts which were shipped to Russia are shown in Appendices E and F.   

A summary of some of the Upgraded Parts and their benefits is given in Table 1. 
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Table 1 - Example Upgraded Parts 

Component Improvement Result Benefit Comments 

Circuit Boards Conformal 

Coating 

Resistance to 

Condensed 

Moisture  

Reduced Failures 

During Rain 

Reduced 

Maintenance 

Cell Stack 

Coolant Pump 

Ceramic Coated 

Windings 

Higher 

Temperature 

Capability 

Longer Life Reduced 

Maintenance 

Improved Air 

Intake Filter 

Removes More 

Fine Particles 

from Air 

Less Entrainment 

of Dust into 

Power 

Conditioner 

Reduces Failures Reduced 

Maintenance 

 

6. Startup of the Unit       
 

In January 2004, UTCFC sent two fuel cell specialists to Moscow to: 

• Install the Upgraded Parts  

• Assist Orgenergogaz in completing the installation of the power plant at the site 

• Complete the training of the Orgenergogaz technicians  

• Assist in the startup of the power plant 

One of the fuel cell specialists was from UTCFC and the other was a specialist from a UTCFC 

customer in Germany - Hamburg Gas Consultants (HGC), which is a subsidiary of the large 

German Utility EON.  HGC has installed several PC25s in Europe and continues to maintain 

those units, and it was judged beneficial to have a European specialist familiar with the PC25, 

physically close to the Orgenergogaz fuel cell. 

Upon arrival at the fuel cell site, the specialists began the installation of the Upgraded Parts.  A 

listing of some of the Upgraded Parts installed into the PC25 is shown in Table 2. 

Table 2 - Upgraded Parts Installed Into PC25 

- Burner igniter cable  

- Natural gas vent limiter 

- CSA coolant pump 

- CSA flow restrictor  

- Power supply fan upgrade kit 

- Octagon controller 

- Start burner insulation install kit 

- WTS insulation install kit 

- Valve brakes  

- Air intake hood and demister 

- Low voltage e-proms 

- Parylene coated circuit cards 

 

 
In addition to installing the Upgraded Parts, the two specialists conducted a variety of other tasks prior to 

starting the fuel cell. Some of these were: 

• Because of the long term storage of the PC25, the UPS battery had lost charge and 

therefore all data had to be reinstalled manually.  
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• One of the heat exchangers HEX800, the external dry cooling tower, had developed 

several leaks in the coil. A radiator welder was hired for on site work and the leaks were 

repaired.  

• The temperature switch for HEX800 was not functioning and it was overridden resulting 

in the tower fans operating continuously. 

• The modem communications between UTCFC and the Orgenergogaz fuel cell were not 

possible because Orgenergogaz only has pulse dial phone lines and the control software 

uses tone dial. The software was rewritten and tested and found to be satisfactory. 

• A pressure regulator was installed in the gas feed line and the natural gas supply was 

connected to the power plant. 

• Additional intensive training was provided for the Orgenergogaz technicians. 

 

Upon completion of the installation of the Upgrade Parts, the UTCFC and HGC specialists began 

the startup of the PC25.  This startup activity was started and the unit produced power on 

February 3, 2004. The unit was installed to operate independent of the electric grid with a 

manually operated switch to connect the facility load back to that grid during PC25 outages. The 

buildings connected to the fuel cell included a building used by Orgenergogaz to produce 

composite gas cylinders for compressed natural gas vehicles (Figure 2). In all cases the building 

loads were below 200 kW. 

Since these buildings are typically only occupied during the day, the building electrical 

requirements and consequently the output of the PC25 varied on a daily basis. This may be seen 

in Figure 3. 
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Figure 2 - Photo of Orgenergogaz Gas Cylinder manufacturing building 
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Figure 3 - PC25 Power Output vs. Time at Orgenergogaz Installation 

 
During the time of varying electrical output of the PC25, it demonstrated its excellent efficiency at 

varying loads with efficiencies of 38% down to 125 KW. These efficiencies at varying loads are shown in 

Table 3. 

Table 3 - PC25 Efficiency at Varying Electrical Outputs 

 

 

 

 

 

 

 

 

 
The PC25 operated without shutdown from February 3, 2004 to September 19, 2004 for a total load time 

of 5644 hours. At the end of 5644 hours the unit shutdown due to the failure of a steam valve which has 

been replaced by Orgenergogaz and the unit has been restarted. 

Electrical Output(Kw) Electrical Efficiency (%) 

150 38 

125 38 

100 37 

90 35 

80 32 

75 29 
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Conclusion 

 
The overall DOE Program to demonstrate the operation of a PC25 in Russia considered a success. Among 

the conclusions of this program are: 

• The PC25 was stored properly in Russia for six years. 

• The upgraded parts for the unit were successfully shipped to Russia, admitted through 

Russian Customs and properly install by UTCFC, Hamburg Gas and Gazprom 

technicians. 

• The PC25 was installed properly by Gazprom specialists at their facility outside of 

Moscow. 

• American and German specialists successfully trained their counterparts from Gazprom 

in the operation of the PC25. 

• The natural gas at the Gazprom site was of the proper quality for use in the PC25. 

• The site water contained large quantities of minerals, which required utilizing distilled 

water for makeup water. An alternative not explored was the use of a reverse osmosis 

system to treat the water. 

• The PC25 was successfully started by specialists from UTCFC, Hamburg Gas and 

Gazprom. 

• The PC25 successfully “followed” the building’s fluctuating electrical load. 

• The PC25 operated continuously for approximately 5600 hours without interruption. 
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--------------------------------------------------------------------------------------------------------  

THIS LICENSE AUTHORIZES THE LICENSEE TO CARRY OUT THE EXPORT 

TRANSACTION 

DESCRIBED ON THE LICENSE (INCLUDING ALL ATTACHMENTS). IT MAY NOT BE 

TRANSFERRED WITHOUT PRIOR WRITTEN APPROVAL OF THE OFFICE OF EXPORT 

LICENSING. THIS LICENSE HAS BEEN GRANTED IN RELIANCE ON 

REPRESENTATIONS 
MADE BY THE LICENSEE AND OTHERS IN CONNECTION WITH THE APPLICATION FOR 
EXPORT AND IS EXPRESSLY SUBJECT TO ANY CONDITIONS STATED ON THE LICENSE, 
AS WELL AS 

ALL APPLICABLE EXPORT CONTROL LAWS, REGULATIONS, RULES, AND ORDERS. 

THIS 

LICENSE IS SUBJECT TO REVISION, SUSPENSION, OR REVOCATION WITHOUT PRIOR 
NOTICE. 

APPLICANT REFERENCE NUMBER: UTC6725 

UNITED TECHNOLOGIES CORPORATION   PURCHASER: 

C/O UNITED TECHNOLOGIES CORPORATION   DAO OREGNERGOGAZ 

1401 EYE STREET, NW, STE. 600 MOSCOW REGION 

WASHINGTON, DC 20005 LENINSKY DISTRICT 

RAZVILKA, RUSSIA 

 

ULTIMATE CONSIGNEE:     INTERMEDIATE CONSIGNEE: 

ARZAMAS 16 

SAROV CITY 

NIZHNIV  NOVGOROD COUNTY, RUSSIA 
 

 

APPROVED END USER(S) : 

COMMODITIES            TOTAL   

QTY DESCRIPTION      ECCN     PRICE 

  

1 TECH DATA: FUEL CELL POWER PLANT   EAR99 

INSTALLATION, REPAIR, MAINTENANCE & 

OPERATION…  
        

TOTAL:   $0 
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THE EXPORT ADMINISTRATION REGULATIONS REQUIRE YOU TO TAKE THE 

FOLLOWING ACTIONS  

WHEN EXPORTING UNDER THE AUTHORITY OF THIS LICENSE. 

A. RECORD THE EXPORT COMMODITY CONTROL NUMBER IN THE BLOCK 

PROVIDED ON EACH SHIPPER’S EXPORT DECLARATION (SED). 

B. RECORD YOUR VALIDATED LICENSE NUMBER IN THE BLOCK 

PROVIDED ON EACH SED. 

C. PLACE A DESTINATION CONTROL STATEMENT ON ALL BILLS OF LADING, 

AIRWAY BILLS, AND COMMERCIAL INVOICES.  

RIDERS AND CONDITIONS: 
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1. TO BE USED ONLY FOR THE STATED END USE. 

2. THE ITEMS AUTHORIZED FOR EXPORT ARE NOT TO BE USED IN ANY OF 

THE SENSITIVE NUCLEAR ACTIVITIES DESCRIBED IN PART 744.2  THE 

EXPORT ADMINISTRATION REGULATIONS. 

3. THE ITEMS AUTHORIZED FOR EXPORT BY THIS LICENSE/AUTHORIZATION 

ARE NOT TO BE USED BY NUCLEAR END USERS OR FOR NUCLEAR END 

USES. (SEE PART 744.2 OF THE EXPORT ADMINISTRATION REGULATIONS) 

4. APPLICANT MUST INFORM CONSIGNEE OF ALL LICENSE CONDITIONS. 

5. NO RESALE, TRANSFER, OR REEXPORT OF THE ITEMS LISTED ON THIS 

LICENSE IS AUTHORIZED WITHOUT PRIOR AUTHORIZATION BY THE U. S. 

GOVERNMENT. 

6. NO MILITARY END-USERS OR USES. 
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THIS LICENSE AUTHORIZES THE LICENSEE TO CARRY OUT THE EXPORT 
TRANSACTION DESCRIBED ON THE LICENSE (INCLUDING ALL ATTACHMENTS).  IT MAY 
NOT BE TRANSFERRED WITHOUT PRIOR WRITTEN APPROVAL OF THE OFFICE OF 
EXPORT LICENSING.  THIS LICENSE HAS BEEN GRANTED IN RELIANCE ON 
REPRESENTATIONS MADE BY THE LICENSEE AND OTHERS IN CONNECTION WITH THE 
APPLICATION FOR EXPORT AND IS EXPRESSLY SUBJECT TO ANY CONDITIONS 
STATED ON THE LICENSE, AS WELL AS ALL APPLICABLE EXPORT CONTROL LAWS, 
REGULATIONS, RULES, AND ORDERS.  THIS ALL APPLICABLE EXPORT CONTROL 
LAWS, REGULATIONS, RULES, AND ORDERS.  THIS LICENSE IS SUBJECT TO REVISION, 
SUSPENSION, OR REVOCATION WITHOUT PRIOR NOTICE. 

APPLICANT REFERENCE NUMBER:  UTC6865 

UNITED TECHNOLOGIES CORPORATION  PURCHASER: 

C/O UNITED TECHNOLOGIES CORPORATION  DAO ORGENERGOGAZ 

1401 EYE STREET, NW, STE. 600   MOSCOW REGION 

WASHINGTON, DC 20005    LENINSKY DISTRICT 

       RASVILKA, RUSSIA 

 

ULTIMATE CONSIGNEE:    INTERMEDIATE CONSIGNEE: 

ARZAMAS 16 

SAROV CITY 

NIZHNIV NOVGOROD COUNTY, RUSSIA 
 

APPROVED END USER(S): 

COMMODITIES:  

 QTY DESCRIPTION       ECCN  TOTAL  

            PRICE 

 1 MODEL: MODEL C, EAR99 TECHNICAL DATA FOR  EAR99 

  INSTALLATION, REPAIR, MAINTENANCE AND 

  OPERATION OF EAR99 FUEL CELL POWER PLANT  

 

          TOTAL: $0 

 

THE EXPORT ADMINISTRATION REGULATIONS REQUIRE YOU TO TAKE THE 
FOLLOWING ACTIONS WHEN EXPORTING UNDER THE AUTHORITY OF THIS LICENSE. 
A. RECORD THE EXPORT COMMODITY CONTROL NUMBER IN THE BLOCK 
PROVIDED ON EACH SHIPPER’S EXPORT DECLARATION (SED). 
B. RECORD YOUR VALIDATED LICENSE NUMBER IN THE BLOCK 
PROVIDED ON EACH SED. 
  PLACE A DESTINATION CONTROL STATEMENT ON ALL BILLS OF LADING, 
AIRWAY BILLS, AND COMMERCIAL INVOICES. 
RIDERS AND CONDITIONS: 
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1. TO BE USED ONLY FOR STATED END USE. 

2. THE ITEMS AUTHORIZED FOR EXPORT ARE NOT TO BE USED IN 

ANY OF THE SENSITIVE NUCLEAR ACTIVITIES DESCRIBED IN 

PART 744.2  THE EXPORT ADMINISTRATION REGULATIONS.   

3. THE ITEMS AUTHORIZED FOR EXPORT BY THIS 

LICENSE/AUTHORIZATION ARE NOT TO BE USED BY NUCLEAR 

END USERS OR FOR NUCLEAR END USES.  (SEE PART 744.2 OF THE 

EXPORT ADMINISTRATION REGULATIONS) 

4. APPLICANT MUST INFORM CONSIGNEE OF ALL LICENSE 

CONDITIONS. 

5. NO RESALE, TRANSFER, OR REEXPORT OF THE ITEMS LISTED ON 

THIS LICENSE IS AUTHORIZED WITHOUT PRIOR AUTHORIZATION 

BY THE U. S. GOVERNMENT. 

6. NO MILITARY END-USERS OR USES. 
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Appendix B - Schedule of Activity for PC25 Unit 
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No 

II/II 

No. DAO Orgenergogaz 
Title of activity 

Term of 

completion 

 

1. 

 

 1.  Set up a team for start-up, 

Experimental operation and 

Technical maintenance 

 Completed 

 

2. 

2. Preliminary orientation of 

The operation and technical   

Team with Unit.  

Partially 

Completed. 

 

3. 

 
 

3. Installation of the Unit on site 

And linking of external    

systems 

Partially 

Completed 

 

4. 

 

 

 
4. Preparation of  

Installation drawings 

For nitrogen, cooling 

And electrical systems 

And submitting to UTC 

Fuel Cells 

May 13,2002 

 

5.  
 

5. Erection and linking of 

Gas supply system 

May 15, 2002 

 

6. 
 

6. Linking of external power 

system 

Partially 

Completed 

 

7. 

 

  7. Linking of nitrogen 

system 

June 15,2002 

 

8. 

  
  

8. Erection and linking of 

Cooling system 

June 15 2002 

 

9. 
 

9. Linking of phone line 

Linked to the external 

terminal 

Partially 

completed 

 

10. 

 

 10. Purchase computer 

(Pentium III, 400 MHz, 

128 Mb RAM, or better) 

Install prior UTC 

Fuel Cells 

Personnel arrival  

 

11. 

 

 11. Arrangement of customs 

Clearance, receiving and storage of up-grade parts, 

spare parts,  Consumables sent by  

UTC Fuel Cells 
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12. 

 

30.05.02 12. Provision of analysis of 

Chemical composition of 

Gas and water. 

 

13. 

 

13. Complete check-list and 

Submit to UTC Fuel Cells. 

1 month before 

UTC Fuel Cells 

Specialists arrival 

14. 

 

 14. Certification of the  

Unit in Russia 

 

15. 

 

 15. Provide translation of 

Information from and to 

UTC Fuel Cells obtained 

By fax or e-mail into 

Russian. 

 

16.  16. Provide translation for 

The period of training  

Of the personnel  

Performed by UTC 

Fuel Cells. 

 

17.  17. Provide English- 

Speaking Contact for 

Emergency 

Communication. 

 

18.  18. Provide a welding 

Specialist for the period 

Of the Unit upgrading 

Activity. 

 

19. 19. Provide completed 

Shipping form. 

25.04.02 
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“  

 

 
DOE/N.ETL: 
Diane T. Hooie 
UTC Fuel Cells: 
John TroccioIa 
Linda Boyd 

Richard Wallace 
 

     
1. The Parties examined actual condition of PC-25 power unit and concluded that the Unit is in 
satisfactory condition. All systems are preserved, no traces of corrosion found. 
Electrical and electronic control systems were not tested. 
2. The project of DAO Orgenergogaz on the Unit allocation and its utilization for power and beat 
supply of engineering administration office of DAO Orgenergogaz is approved by the 
manufacturer. 
3. The site for the Unit meets the requirements of the project.  The place of the Unit location and 
its positioning meets the requirements of the manufacturer. 
4. The nitrogen system of station supply in case of shutdown (including emergency shutdown) 
meets the requirements of project and the manufacturer. 
5. The system of fuel gas supply meets the requirements of project and the manufacturer.  
6. The phone line communications installed constructed by DAD Orgenergogaz meet the 
requirements of the 
manufacturer. 

 
7. The set of up-grade parts, spare parts and consumables shipped with PC -25, are kept  in 
safety. 
8. The Parties agreed that the control system and software of the Unit must be upgraded. 
9. Upgrade parts, spare parts and consumables will be sent by air to Moscow. The shipping 
expense will borne by UTC Fuel Cells. Customs duties and carriage in Russia will be the 
responsibility of DAD Orgenergogaz. Specification of supplied up-grade parts, spare parts and 
consumables will be presented by the UTC fuel Cells not later than May 10, 2002. 
10. DAO Orgenergogaz shall present a scheme of utilization of the Unit heat-recovery in the 
heating system of the engineering-administrative office (including drawings) within a year from 
the date of initial start-up. 
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11. UTC Fuel Cells shall provide a trainer for DAO Orgenergogaz personnel free of charge at 
Orgenergogaz facility in Vidnoje.  All travel expenses, local travel expenses, salary and 
accommodation for UTC Fuel Cells specialists to be born by UTC Fuel Cells. 
12. The Parties have appointed specialists that will accumulate all necessary commercial and 
technical information.  

 
a. On the part of DAD Orgenergogaz: technical information shall be accumulated by Mr. S. 
Kozlov, commercial information shall be accumulated by Mr. A. Levin 
b. On the part of ,UTC Fuel Cells -technical information shall be accumulated by Mrs. Linda 
Boyd, commercial information shall be accumulated by Mr. John Trocciola. 
13. The parties have developed a Schedule of Activity for PC-25 Unit, which is a part of the 
present Minutes. 
14. A mutually agreeable date will be determined for the arrival of UTC specialists to begin 
the upgrade, training, and start-up and process.  This will occur at least 1 month after UTC Fuel 
Cells receives the completed checklist and verification that all upgrade parts) spare parts and 
consumables are on site. 

15. A mutually agreeable date will be determined for the date of commissioning. This will 

occur at least 1 month after all upgrade parts, spare parts and consumables arrival on site. 
. 

On be half of DAO Orgenergogaz   

 

On behalf of UTC Fuel Cells   
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Appendix C - Gazprom PC25 Site Gas Analysis 

 

 
 

No.  Technical data Measurement 
unit 

Rate as required by 
GOST 5542-87 

Actual 
figures 

1. 
 

Calorific capacity, lowest at 20ºC 
and at least 101.3 kPA 

kcal/m³ 
 

7600 
 

7968 
 

2. 
 

Vobbe number, highest at 20ºC 
and 101.3 kPA 
 

kcal/m³ 
 

9850-13000 11789 
 

3. 
 

Mass concentration of hydrogen 
sulphide, not more than 
 

g/m³ 
 

0,02 
 

not 
available 

4. 
 

Mass concentrations of 
mercaptane sulphide, not more 
than 
 

g/m³ 
 

0,036 
 

0,0060 
 

5. 
 

Mass of foreign particles, not 
more than 
 

g/m³ 
 

0,001 
 

not 
available 

6. 
 

 
Oxygen contents, not more than 
 

% 
 

1 
 

0,006 
 

7. 
 

Gas odor intensity  at volume 
ratio of 1% in the air, at least 
 

point 
 

below 
 

-13,3 
 

8. 
 

Moisture dew point at: 
Gas pressure 
Gas temperature 

ºC 
kgf/cm² 
ºC 
 

gas temperature  
26,9 
2,0 
 

9. Gas composition: 
     Methane 
     Ethane 
     Propane 
     Iso-butane 
     N-butane 
     Cs+ highest carbohydrate 
     Carbon dioxide 
     Nitrogen + Oxygen 

% of volume  98,524 
0,442 
0,118 
0,019 
0,020 
0,012 
0,032 
0,833 

 

10. Gas density at 20ºC and 101,3 
kPA: 
peak 
designed 

Kg/m³ 
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Appendix D - Chemical Analysis 
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8-04; 1:54PM;PURCHASING;      8 860 727 2575       2 
Russian Academy of Sciences 

 

GEOLOGICAL INSTITUTE 

CHEMICAL ANALYSIS LABORATORY 

 

Protocol of Laboratory Tests of 2 water samples 

No.01 dated 14 January 2003 

 

CHEMICAL ANALYSIS 

No. in  
order   

 

Identified components Sample No.1(PH-6.02) 

Distilled Water 

Mg/l                  mg-equiv/l 

Sample No.2 (pH-7.50) 

Boiler Water 

Mg/l             mg-equiv/l 

  

1. General minerals (dry) 16.0 

 

 352.0  

2. General rigidity  0.12 

 

 0.21 

3. Calcium, Ca
2+ 

1.20  0.06 1.80 0.08 

4. Magnesium, Mg
2+ 

0.73 0.06 1.46 0.12 

5. Alkalinity, HCO3 9.76 0.16 229.36 3.76 

6. Chlorides, CI 4.25 0.12 21.28 0.60 

7. Nitrate, No3 0.25  2.80  

8. Nitrites, No2 <0.005  0.14  

9. Silicates, SiO2 0.06  6.00  

10. Ferrous(Fe-generic) 0.02 

 

 0.22  

11. Oxidizability (NMO) 0.05  3.20  

12. Oxygen (O2 soluble) 13.04  8.00  

 

 

Senior Scientific Worker      V. Stepanets 

16.01.03 
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Appendix E - Parts Shipped 



Invoice No.    Dated            2003

V Consignee: DOAO "Orgenergogaz"

Luganskaya Street 11, building1, 

Russian Federation, 115304, Moscow

Container/ box No. 1

 

 Agreement on Technical and Demonstration Test 15 August, 2003

No. Description Quantity CC for IEA Net weight/Piece Gross weight   

piece  kg kg   

1

RESIN, NUCLEAR GRADE - ION EXCHANGE-

FCCM4350-01

11 Cu. 

Ft. 8502.39.0000 18 -   

2

C-21 STACK COOLING WATER FLOW RESTRICTOR 

KIT CONTAINS 34 PIECES-                                       

FC15650-01 1 8502.39.0000 11 -   

3

GATE DRIVE CIRCUIT BOARDS                                               

FC14451-08 12 8502.39.0000 0.5 -   

4

CELEBRON CPU BOARD                                                                                

FC19066-01 1 8502.39.0000 0.5 -   

5

SWITCHMODE POWER SUPPLY                                                        

FC14410-02 1 8502.39.0000 3 -   

6

LEM CURRENT TRANSDUCERS                                                 

FC14426-02 18 8502.39.0000 0.5 -   

7

HEAD AND DISTRIBUTOR-                                                                                   

FC10945-04 2 8502.39.0000 1 -   

8

VESSEL                                                                    

FC10945-03 2 8502.39.0000 7 -   

9

PUMP FEEDWATER,WTS PMP 451                                     

FC19061-01 1 8502.39.0000 11 -   

10

CIRCULATING PUMP-450                                                       

FC19062-01 1 8502.39.0000 11 -   

11

SWITCH ASSY-FLOW FS-400-                             

FC16789-01 1 8502.39.0000 0.9 -   

12

FIELD REPLACEMENT KIT-FLOW METER-FT140  

FC13643-11 1 8502.39.0000 2 -   

13

HIGH VOLTAGE INTERFACE CIRCUIT BOARDS-

FC18186-02 6 8502.39.0000 0.2 -   

14

FLOPPY DISK-PROGRAMMED KEY                     

FC18845-01 1 8502.39.0000 0.2 -   



No. Description Quantity CC for IEA Net weight/Piece Gross weight   

piece  kg kg   

15

CABLE-T/C EXTENSION                                  

FCCM0620-2001 50 ft 8502.39.0000 0.04 -   

16

RETROFIT KIT C68 INSTALL TE-820 W/O H/G-

FC18180-01 1 8502.39.0000 0.9 -   

17

QUICK DISCONNECT FITTINGS, INLET-      

FCSP14865-01 6 8502.39.0000 0.1 -   

18

C-69 INSTALL NEW IGNITOR CABLE-                                  

FC18469-01 1 8502.39.0000 0.1 -   

19

HOSE CLAMPS-                                                                                                           

FCSP2678-01 12 8502.39.0000 0.1 -   

20

FILTER ELEMENT                                                 

FC15250-02 6 8502.39.0000 0.2 -   

21

CIRCUIT BREAKER-40AMP                                

FC14462-02 1 8502.39.0000 2 -   

22

SENSOR,UV MODIFIED BE-030                                                             

FC19293-02 1 8502.39.0000 0.5 -   

23

C-99 QUAD/DUEL POWER SUPPLY FAN KIT-             

FC19315-01 1 8502.39.0000 0.2 -   

24

RETROFIT KIT-C90 VALVE BRAKE REPLACEMENT-

FC19221-01 8 8502.39.0000 0.5 -   

25

GASKET, ACC-400 INSPECTION COVER-                       

FCSP10920-13 1 8502.39.0000 0.1 -   

26

C-72 P.C.S. LOW VOLTAGE EPROM REPLACEMENT 

KIT-      FC18671-02 1 8502.39.0000 0.1 -   

27

AT BATTERY,TL-5242-                                                       

FC16872-11 4 8502.39.0000 0.05 -   

28

REPAIR  KIT-CV500                                                                                                

FC11934-55 1 8502.39.0000 1 -   

29

C-37 OVERLOAD MODULE FOR PUMP-400 KIT-

FCSP12252-02 1 8502.39.0000 0.2 -   

30

QUICK DISCONNECT FITTINGS, EXET-             

FCSP14865-02 6 8502.39.0000 0.1 -   

31

THERMOCOUPLE INPUT MODULE (5B37)-                                                         

FC13265-03 4 8502.39.0000 0.1 -   

32

CURRENT INPUT MODULE (5B32)                                            

FC13266-03 2 8502.39.0000 0.1 -   

33

CURRENT INPUT MODULE (SCM 5B42-01)-               

FC13266-06 1 8502.39.0000 0.1 -   

34

CURRENT OUTPUT MODULE (5B39)                                         

FC13266-05 2 8502.39.0000 0.1 -   

35

VOLTAGE INPUT MODULE (5B31)                                             

FC13266-04 1 8502.39.0000 0.07 -   

36

FILTER-AIR PASSIVATION,                                                                                                              

FC13438-01 1 8502.39.0000 0.1 -   



No. Description Quantity CC for IEA Net weight/Piece Gross weight   

piece  kg kg   

37

C-10 FUSE -  REPLACE SMOKE DETECTOR-

FCSP18658-01 1 8502.39.0000 0.1 -   

38

FUSE - 4 AMP FOR DIGITAL OUTPUT MODULES  

FC17938-01 12 8502.39.0000 0.0 -   

39

C-10 CONNECTOR - ELECTRICAL                                          

FCSP5373-01 2 8502.39.0000 0.0 -   

40

DIGITAL OUTPUT MODULE DRY CONTACT (RED)-

FC13262-05 1 8502.39.0000 0.1 -   

41

DIGITAL INPUT MODULE 120VAC (YELLOW) -    

FC13264-04 3 8502.39.0000 0.1 -   

42

DRY CONTACT OUTPUT MODULE,                                                  

FC16835-04 1 8502.39.0000 0.1 -   

43

CONNECTOR - T/C CHROMEL                               

FCSP4158-01 4 8502.39.0000 0.0 -   

44

WATCHDOG TIMER MODULE (BLUE)-                                     

FC13264-05 1 8502.39.0000 0.1 -   

45

THERMOCOUPLE INPUT MODULE (5B37)-                           

FC13265-03 3 8502.39.0000 0.1 -   

46

RETROFIT KIT C65-VENT LIMITER - PCV-020-

FC17746-01 1 8502.39.0000 0.2 -   

47

C-10 FUSE HOLDER REPLACE SMOKE DETECTOR-   

FCSP8533-01 1 8502.39.0000 0.1 -   

48

DIGITAL OUTPUT MODULE (BLACK)-                                 

FC13261-04 3 8502.39.0000 0.1 -   

49

GASKET, FOR FLOW ORIFICE FO-420-                                    

FCSP10920-03 1 8502.39.0000 0.1 -   

50

IGNITER (SPARK PLUG)                                                                                   

FC9563-01 1 8502.39.0000 0.1 -   

51

PUMP-400 INLET GASKET                                                                              

FCSP10920-05 1 8502.39.0000 0.1 -   

52

CONNECTOR - T/C CHROMEL                                

FCSP4158-02 4 8502.39.0000 0.0 -   

53

ORIFICE PLATE FO-400-                                     

FC13569-04 1 8502.39.0000 0.2 -   

54

STACK COOLING WATER OUTLET GASKET-

FCSP10920-06 1 8502.39.0000 0.2 -   

55

C-37 1/2 INCH UNION - MALE PUMP-400 KIT-

FCSP5330-07 2 8502.39.0000 0.2 -   

56

C-37 1/4 TO 1/2 MALE CONNECTOR PUMP-400 KIT-

FCSP4681-20 1 8502.39.0000 0.1 -   

57

POTENTIOMETER INPUT MODULE (SCM 5B36-03)-

FC13266-07 1 8502.39.0000 0.1 -   

379  

                                         Стоимость указанна только для таможенных целей. The value is indicated expressely for the customs purposes  

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment 

and shall bear risks and any cost occurring after such delivery.



Consignee: DOAO "Orgenergogaz"

V Luganskaya Street 11, building1, 

Russian Federation, 115304, Moscow

Agreement on Technical and Demonstration Test 15 August, 2003

 

 Container/ box No. 2

No. Description Quantity CC for IEA Net weight Gross weight   

piece  kg kg   

1
FILTER, 1 MICRON, REPLACEMENT FILTER-100  

FC19345-01 2 8502.39.0000 2 -   

2
FILTER,DISPOSABLE, REPLACEMENT FILTER-150 - 

FC19145-01 4 8502.39.0000 1 -   

3
RETROFIT KIT C92 START BURNER INSULATION-

FC19231-01 1 8502.39.0000 0.9 -   

4
RUBBER HOSE-                                                                                                           

FCRM7902-05 15 ft 8502.39.0000 5 -   

5
ACTUATOR-THERMAL CONTROL VALVE-               

FC19224-16 1 8502.39.0000 7 -   

6
FILTER HOUSING-                                                           

FC15250-03 1 8502.39.0000 2 -   

7
CHARCOAL - ACTIVATED,90 LB.BAG-                                                         

FCCM4351-01 2 8502.39.0000 20 -   

8
C-101 FILTER 100 KIT                                                                           

FC19358-01 1 8502.39.0000 9 -   

9
CONDENSOR CLEANING KIT W/O DRUM-                      

FC19058-02 1 8502.39.0000 5 -   

10
ACTUATOR AND POT.ASSY FCV-110-V               

FC17582-22 1 8502.39.0000 7 -   

11
HOOK UP WIRE-ELECT.,125C, 600V-                                  

FCCM7913-06 20 ft. 8502.39.0000 0.2 -   

12
C-37 UNION-3/4 TO 3/4 MALE PUMP-400 KIT-

FCSP4681-18 1 8502.39.0000 0.1 -   

13 FC13676-02 SERVICE MANUAL 1 8502.39.0000 2.3 -   

14 FCCM7302-0401 WIRE 20 Ft 8502.39.0000 0.2 -   

178 0.00

                                         Стоимость указанна только для таможенных целей. The value is indicated expressely for the customs purposes  

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment   

and shall bear risks and any cost occurring after such delivery.

This is to certify that the goods are manufactured in the U.S.A.

Invoice No.    Dated            2003
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Appendix F - Parts Shipped 

 



Consignee:   DOAO "Orgenergogaz", Luganskaya Street 11, building1, Russian Federation, 115304, Moscow

Container/ box No. 3

 

 Agreement on Technical and Demonstration Test 15 August, 2003

No. Description Quantity CC for IEA Net weightPiece Gross weight   

piece  kg kg   

1
C-97 DIVERSIFIED TO OCTOGON CONTROLLER-

FC19292-01 1 8502.39.0000 30 -   

2
RESIN, NUCLEAR GRADE - ION EXCHANGE-

FCCM4350-01

14 Cu. 

Ft. 8502.39.0000 18 -   

359  

                                         Стоимость указанна только для таможенных целей. The value is indicated expressely for the customs purposes  

                                         Общая стоимость включая транспортировку состовляет 

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment 

and shall bear risks and any cost occurring after such delivery.   

This is to certify that the goods are manufactured in the U.S.A.

Invoice No.    Dated            2003



 Consignee:   DOAO "Orgenergogaz", Luganskaya Street 11, building1, Russian Federation, 115304, Moscow

Container/ box No. 4

 Agreement on Technical and Demonstration Test 15 August, 2003

 

No. Description Quantity CC for IEA Net weight/Piece Gross weight   

piece  kg kg   

1
PUMP  ASSEMBLY                                                

FC17775-05 1 8502.39.0000 49 -   

                                         Стоимость указанна только для таможенных целей. 88  

                                         Общая стоимость включая транспортировку состовляет The value is indicated expressely for the customs purposes  

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment 

and shall bear risks and any cost occurring after such delivery.   

This is to certify that the goods are manufactured in Japan

Invoice No.    Dated            2003



V Consignee:   DOAO "Orgenergogaz", Luganskaya Street 11, building1, Russian Federation, 115304, Moscow

Container/ box No. 5

 Agreement on Technical and Demonstration Test 15 August, 2003

 

No. Description Quantity CC for IEA Net weight/Piece Gross weight   

piece  kg kg   

1

C-89 FILTER 150 HOOD AND DEMISTER                                      

-FC19142-01 1 8502.39.0000 18 -   

2

RETROFIT KIT C91 WTS ENCLOSURE INSULATION-

FC19210-01 1 8502.39.0000 16 -   

73  

                                         Стоимость указанна только для таможенных целей. The value is indicated expressely for the customs purposes  

                                         Общая стоимость включая транспортировку состовляет 

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment 

and shall bear risks and any cost occurring after such delivery.   

This is to certify that the goods are manufactured in the U.S.A.

Invoice No.    Dated            2003



V Consignee:   DOAO "Orgenergogaz", Luganskaya Street 11, building1, Russian Federation, 115304, Moscow

Container/ box No. 6

 Agreement on Technical and Demonstration Test 15 August, 2003

 

No. Description Quantity CC for IEA Net weight/Piece Gross weight   

piece  kg kg   

1

C-37 PIPING FOR INSTALLING PUMP-400                      

FC17213-31 1 8502.39.0000 20 -   

61  

                                         Стоимость указанна только для таможенных целей. The value is indicated expressely for the customs purposes  

                                         Общая стоимость включая транспортировку состовляет 

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment 

and shall bear risks and any cost occurring after such delivery.   

This is to certify that the goods are manufactured in the U.S.A.

Invoice No.    Dated            2003



V Consignee:   DOAO "Orgenergogaz", Luganskaya Street 11, building1, Russian Federation, 115304, Moscow

Container/ box No. 7

Agreement on Technical and Demonstration Test 15 August 2003

 

No. Description Quantity CC for IEA Net weight/Piece Gross weight   

gallons  kg kg   

1

100 % PROPYLENE GLYCOL-DOW FROST-               

FCCM9261-01 55 8502.39.0000 4 -   

270  

                                         Стоимость указанна только для таможенных целей. The value is indicated expressely for the customs purposes  

                                         Общая стоимость включая транспортировку состовляет 

UTC Fuel Cells shall deliver, at its sole costs and risk, the Equipment to the customs terminal entry point of the 

Russian Federation in Moscow only (CPT Moscow, Incoterms 2000), and DOAO "Orgenergogaz" shall take title to the Equipment 

and shall bear risks and any cost occurring after such delivery.   

This is to certify that the goods are manufactured in the U.S.A.

Invoice No.    Dated            2003


