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INTRODUCTION

This “Final Report of the Republic of Armenia Natural Gas Transmission System
Investigation” 1s intended to fulfill the responsibilities of International Gas Consulting,
Inc (IGC) to Burns and Roe Enterprises, Inc (BNR) covered by Contract number 5825-
024 The responsibilities included preparation of a Pipeline Integrity and an Emergency
Action Plan, on-site inspection of the Republic of Armemia Natural Gas Transmission
System Facilities, and conducting a traiming semunar with key employees of Armtransgas,
followed by a field exercise enacting a simulated emergency situation on the transmission

system

During my visit and field tours, the activities were hampered by the death of a brother of
Mr Roland M Adonts, Chairman of the Board and Executive Director of
Armrusgasprom the day before I arnved, and a pipeline emergency which occurred early
1in my visit that required the attention of a number of the Executives of Armtransgas Due
to the complete cooperation of the Burns and Roe personnel of Yerevan and of the
management personnel of Armtransgas, I feel that my visit was a success despite these

mcidences

The Pipeline Integrity and Emergency Action Plan report 1s included as Part I of this
document, a discussion of the meeting 1s included as Part II, Section A The simulated

emergency 1s discussed 1n Part II, Section B

The Contract also required IGC to perform an inspection and evaluation of the gas
transmussion network The observations and recommendations of this inspection are

included as Part Il The tnp report 1s Part IV

Attachments are included in Appendices, Part V' Photographs are included in Part VI

a Armenmaintroduction



PART1

EMERGENCY ACTION PLAN — SECTION A

SUB-SECTION A-1

EMERGENCY ACTION PROCEDURES

A

Objective — It 1s essential that all employees who could be involved mn an emergency
be prepared to cope with the situation i an expeditious and safe manner, and that
these employees are supplied with the tools, work equipment, matenals, and
mstructions to enable them to perform those functions necessary to meet any

emergency that may occur

Responsibility — A qualified company, employee or authorized representative shall
be responsible for the preparation of emergency plans and the emergency traimng of
all employees so that they will be familiar with the emergency procedures

Authorized field personnel shall establish and mantan haison with fire, police, and
other public officials to acquamt them with possible emergencies and ways 1 which

they mught mutually respond to such emergencies

Procedure

1  Emergency Information — All Armtransgas locations where personnel are
headquartered and all locations critical to the pipeline operation, shall have a
readily available “Emergency Call List” (form AT-A-11) and a “Diagrammatic
Valve Chart” Meter and Regulator Stations that have associated buildings shall
have a “Meter Station Call List” posted in a prominent place The “Emergency
Call List” (form AT-A-12) and “Meter Station Call List” shall include the

following

a A list of whom to call in an emergency

1 o
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b Names, telephone numbers and radio call numbers of the appropnate

Company personnel

¢ Local telephone numbers of persons outside of the company who may be
needed in an emergency Examples are doctors, ambulance, fire

department and law enforcement officers such as shenff or police

d At all locations where call lists are posted, the lists shall be periodically

reviewed, revised, and retssued any time a change occurs

Each time an “Emergency Call List” 1s revised or retssued, the orignal list
will be sent to the appropniate Lmnear Operating Branch, and a copy
retained in the Line Service Station offices Each time a “Meter Station
Call List” 1s revised or reissued, the onginal hist will be posted n the
appropriate M&R Station and a copy retamned in the current files in the

appropriate Linear Operation Branch and Line Station offices
2 Emergency Tools, Work Equipment and Matenials (Form AT-A-13)

a Emergency Tool Supply — Each Transmussion pipeline maintenance
location shall mamntam a supply of the anticipated tools and work
implements which may be needed for making repairs in the event of an
emergency A check list of the supply complement 1s to be posted at each
work location at all times Any time the supply 1s used and also twice each
year at approximately 6-month intervals, the complement shall be inspected
and inventoried for comparison with the list of tools required The results
of thus nventory shall be reported to the Director of Linear Operation

Branch

b Emergency Work Equipment Owned by Others (Form AT-A-14) —
The use of work equipment owned by others located in the general area 1s
often necessary or expedient to most efficiently cope with an emergency

Each Linear Operation Branch or appropriate Line Service Station 1s to

N
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determuine what equipment 1s available from these sources and maintain an

up-to-date Rental Rate Schedule of each contractor’s equipment Once

each year these listings shall be reviewed and updated

Determine Emergency Material Requirements — Specific quantities of

certain materials (pipe, valves, fittings, etc,) shall be established at each

location for use during an emergency which would mmpair the operating

capability of the system These quantities of matenal are to be maintained at

all times for this specific use only

1)

2)

3)

Inventory Record — A “Materials and Supplies Activity and/or
Inventory Report, histing emergency material complements for each
location as well as the quantities actually on hand, shall be maintained
at each location An annual check of this record shall be made at each
location to insure that the emergency materials on hand satisfy the
emergency complement Following each annual check, the responsible
representative shall write a memo to the Director of Line or Operation
Branch stating that the inspection has been made, explaimung any

discrepancy that exists

Identification — All emergency matenial, other than pipe shall be
physically 1dentified by stock number and a band of high visibility paint
on the surface of each piece Emergency pipe shall be internally color-
coded on each end with a band of high visibility paint Pipe that has
been pre-tested shall be stenciled with the pretest pressure and

identification to correlate 1t with the test records

Re-Establishing Emergency Complements — Each Head of Line
Service Station shall periodically evaluate the adequacy of the
emergency material complements within their areas of operation and

revise the quantities as operating conditions dictate  Written
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recommendations shall be submutted to the Yerevan Office for review

and appropriate action

4) Report Distribution

AT-A-11 - Emergency Call List

Ongmal - Yerevann Office
Copy - Linear Operation Branch

AT-A-12 - Meter Station Call List

Ongmal - M&R Station
Copy - Yerevan Office
Copy - Linear Operation Branch

AT-A-13 - Pipeline Emergency Tool Supply

Ongmal - Yerevan Office
Copy - Linear Operation Branch

AT-A-14 - Emergency Work Equipment Owned by QOthers

Ongmal - Yerevan Office
Copy - Linear Operation Branch

Memo —“Estabhishing Emergency Complement”

Ongmal - Yerevan Office
Copy - Linear Operation Branch

3  Emergency Action Guidelines

a Outhne of Emergency Action — Even with lighly skilled and conscientious
operators, emergencies still occur It 1s the duty of each employee to be
able to recognize and to be prepared to take the proper action when an

emergency exists

Some emergencies require immediate action Others may require evaluation
prior to implementing a plan of action Good judgement applied in each

situation will indicate the appropriate action necessary Emergency Action
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Traming Sessions provide assurance that employees are famihar with

Emergency Action Procedures and help to mnsure that sound judgement 1s

exercised

1)

2)

3)

Define the Emergency — There are many types and degrees of
emergencies Any abnormal operating problem 1s an emergency to some
degree as 1s any action or event that endangers or threatens to endanger
pipeline facilities, the pipeline operation, and public or employee safety
In any major emergency, public safety 1s first priority Some examples
of emergencies are pipeline rupture, a major leak, compressor station
explosion, hydrate formation, a fire, flood, hurricane and customer

facility or equipment failure

Recognize the Emergency — First notification of an emergency or
problem may come from employees, customer or supply companies, law
enforcement agencies or from the general public It i1s possible that a

supervisor may be the first to recognize that an emergency exists

Take Immediate Action — The judgement factor, job knowledge,
famihiarity with the pipeline facilities, and good common sense, must be
used 1n determining the first actions required Such action may avert a
major emergency The use of a hand-held fire extinguisher, the closing of
a valve, the stopping of an engine, are examples of immediate action that

may avert a major emergency

Immediately notify the Dispatch Center and the Supervisors of the
affected areas If possible, location and extent of trouble should be
mcluded Even if unsure that the situation should be classified as an

emergency, REPORT IT It may be more serious than apparent

Notify local fire, police, and other public officials as the situation

requires
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3)

6)

Emergency-Condition Operating Limitations — During emergency
situations at a compressor station or on the pipeline, which could affect
gas throughput, supervisory operating personnel must take whatever
action 1s necessary to protect the station or pipeline as soon as possible

This judgement can only be made based on the facts known by the
operators at the time However, as a general rule, the nearest operating
upstream compressor station adjacent to a pipeline rupture should be shut
down and block valves on each side of the rupture should be closed An
ESD system or automatic valve operators may perform these functions if
properly nstalled and operable  The Dispatch Center should be
immediately notified of the conditions, after which the Dispatch Center
will immediately establish a log of events for the duration of the incident

The Dispatch Center will advise when valves are to be opened and the

station or pipeline returned to service

Know What Others Will Do — It will be the responsibility of the
Dispatch Center to notify the appropriate department employees at other
locations that may be affected by the emergency and to alert all necessary
pipeline control locations During an emergency, as during normal
operations, the Dispatch Center will 1ssue all orders affecting the flow of
gas in the pipeline As part of the coordinated control, they will be

guided by counsel with the appropriate departments

At the emergency location, supervisors will establish a Field Operations
Center and will coordinate the movement of personnel, matenals, and
equipment As soon as the emergency permuts, the Operations Center
shall counsel with therr department headquarters as well as affected

operating locations

Reporting - Effective communication and accurate reporting are two of

the most important elements mn any continuing emergency and must be
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8)

given special consideration Supervisors will msure that effective and

adequate communications are provided by

a Estabhishing a chain-of-communication from the emergency site to

the Field Operations Center, thence to the Dispatch Center

b Equpping the Field Operations Center with qualified operators so
that accurate information will be transmitted to and received from the

Dispatch Center

¢ Using whatever communication methods available, such as mobile

VHF, relay units, or maintaiming open commercial landlines

The supervisor-in-charge or a designated assistant will originate all
reports A qualified messenger may be used to transmit information
Reports will be made often during the early action As the activity
progresses, the frequency of reporting as established by the Dispatch
Center will be followed by the Field Operations Center As the work
progresses, estimates of the completion time will be revised as

necessary

Make Specific Job Assignments — Each Emergency Plan should include
specific job assignments so that when an emergency exists, the supervisor
1s able to coordinate the activities of the employees to obtain maximum

effectiveness regardless of normally assigned duties

Be Prepared — Each work umt supervisor has the responsibility of
ensuring that all personnel are prepared for emergencies Methods that
may be used in emergency preparation are, Scheduled Tramng meetings,
Emergency Action Plan review sessions and mamtaiming emergency
tools, equipment and materials in a ready state Other methods, such as
the use of hypothetical or simulated emergencies to test preparedness, the

use of films, charts, models, and other visual aids, are encouraged It 1s
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important that all personnel understand that 1t 1s their responsibility to be

prepared in the event that an emergency occurs

9) Restore Service — Following an actual emergency, precautions must be
exercised 1n safely restoring service to avoid creating another emergency
Planning and coordmation are just as important during this phase as
during the emergency itself Of particular importance 1s coordination
with the Dispatch Center on valve positioning to assure that the system 1s

efficiently restored

10) Pubhic Relations — Durning emergencies, Company interests are vitally
affected and relations with property owners, the general public, and news
media representatives are especially important Polictes and procedures

established by Armtransgas officials shall be strictly complied with

Emergency Action Plans — Each Head of Line Service Station will develop
basic written plans of action n outline form for possible emergencies i typical
situations, following the guidelines in Sub-section 3 above entitled “Emergency
Action Guidelnes” The plans will be kept up-to-date as operation or facility
changes occur and will be reviewed annually at approximately 12-month
intervals A memo will be forwarded from each Head of Line Service Station to
the appropriate Director of Limnear Operation Branch documenting the
Emergency Action Plan review The plans will include placement or movement
of equipment and personnel, location and operation of key valves, operation of
area meter and regulator stations and regulator settings, establishment of
communication systems, notification of coordmation of action with pubhc
officials, and any other necessary action needed to cope with an emergency

situation

Some examples of possible emergencies for which action plans shall be prepared
are Pipeline rupture or major leak n a multiple line system, incidents i a single

line system, compressor station explosion, M&R station fire or emergency,
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hydrate formation, fire, flood, hurricane, loss of service to a customer, major oil

spill at a compressor station or from a pipeline, etc

Each Emergency Action Plan shall be appropnately titled for reference purposes
and kept readily available at each work umit location Transmission operating
locations will send the original plan to the Yerevan Office and retain an area

location copy

Coordimation with Public officials — Each Head of Line Service Station shall
periodically contact appropriate local public officials to acquaimnt them with the
location of pipeline facilities 1n their areas and to provide current Emergency
Call information, to exchange emergency information and capabilities, and to
review mutual response plans Each Head of Line Service Station will mantain
Armtransgas telephone numbers 1n local telephone directories 1n areas traversed
by Armtransgas pipelines Periodically, landowners abutting Armtransgas

pipelines shall be contacted to review emergency notification procedures

Local utiity companies, excavating contractors, Government Engineering
Departments, and other related engineering firms shall be contacted periodically
to acquamt them with the location of Armtransgas facilities and to provide them
with names of local supervisors to contact before starting any construction near
Armtransgas facilittes The schedule for contacting the above-listed local

officials and excavating firms will be as follows

a Personal Contact — Personal contact shall be made 1n January each year to
present Emergency Call information and to renew acquaintances and
establish contact with many public officials assuming office for the first time
The information shall contain day and might emergency telephone numbers

Discussions shall include a review of pipeline emergency practices

b Mail-Out Contact — Mail-out nformation which shall include “Excavation
Caution Notices”, as well as day and night emergency telephone numbers,

shall be maied to the approprnate local officials, utility companies and

9
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excavation contractors The “Excavation Caution Notices” and associated
information may be personally delivered as appropriate for greater

effectiveness

¢ Reporting — Once each year, following the personal contact phase, each
Head of Line Service Station will be responsible for subnmutting to their
respective Head of Division, a composite report listing all contacts made
etther i person or by mail The report shall list public officials and firms
separated by geographical areas such as County, Parish Township, etc, as
appropriate The type contact and the specific handouts delivered or mailed

shall be listed by each entry

Emergency Action Tramming — Each location, where Armtransgas personnel
are headquartered, will conduct Emergency Action Training meetings each year
at approximately 6-month intervals The meetings will be used to acquamt all
personnel with the local Emergency Actton Plans which have been prepared by

the supervisors 1n accordance with the “Emergency Action Guidelines”

a  Presentation - The Emergency Action traimmng meetings should be
conducted 1n such a manner as to be thought-provoking and to test for the
employee’s preparedness Every effort to assure that the traming 1s
effective shall be utilized If possible, utilize a vanation from the
Emergency Action Plan, including O1l Spill Contingency Plans, and other
aids each time to avoid repetition Direct questioning of personnel will aid

greatly in evaluating traming effectiveness

b Reporting — The Emergency Action training meetings are to be recorded

and the Roster and Minutes of Meetings distributed

10
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Report Distribution

Emergency Action Plan and Annual Review Memorandum

Ongmal - Yerevan Office
Copy - Linear Operation Branch

Report of Contact with Public Officials

Ongmnal - Yerevan Office
Copy - Linear Operatton Branch

Memo — Minutes and Roster of Meeting

Ongmnal - Yerevan Office
Copy - Safety — Department
Copy - Linear Operation Branch

11
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EMERGENCY ACTION PLAN - SECTION A

SUB-SECTION A-2

INVESTIGATION OF
MAJOR PIPELINE SYSTEM EMERGENCIES

A

Objective — In the event of a major pipeline emergency such as a line rupture or
compressor station or meter station fire, 1t should be Armtransgas’ policy to
conduct an m-depth mnvestigation of the incident to determine the extent of damage
to Armtransgas and other parties, to identify the cause of the incident, to identify
all of the events and other facts associated with the occurrence, and to establish
recommendations and conclusions concerning the occurrence which could help
avold similar future mncidents Following 1s a general procedure setting the
guidelines for the nvestigation and indicating the responsible employees It 1s
recogmzed that the wide variety of potential emergencies does not allow detailed
guidehnes for all emergencies, but rather, the responsible employee must determine

the details to be mvestigated
Responsibihty

1 The Director of Op=rations 1s responsible for seeng that a written report of
each major pipeline system emergency 1s prepared in accordance with
Company and Governmental requirements by someone designated by the
Director of Operations The report should be circulated to Heads of all
departments affected by the particular emergency The oniginal should be filed
in the Director of Linear Operation Branch Pipeline System leak files If the
Drrector deems 1t necessary, the appropriate department head or other qualified

representatives shall be dispatched to coordinate the on-scene nvestigation

2 The Armtransgas supervisor who 1s in charge at the scene is responsible for

gathering and mamtaining any and all information that could be useful in an

emergency incident mvestigation It 1s important that detailed written records

12
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of events and times be kept, photographs be taken of all items of interest,

witnesses’ names and addresses be obtained, contacts with police, local and

state government offictals and other sigmficant information be recorded

Investigation Guidelines — The following guidelines are to be considered

mintmum requirements For organization purposes, they are listed under the basic

purposes of the investigation as noted above

1 Determune the extent of damage to facilities owned by Armtransgas and others

a

b

C

Photographs of any and all damage

Cost estimates of all damage to Armtransgas and the public, should be

made

Detailed description of mjury to Armtransgas employees or the public

2 Put together a detailed chronological sequence of all events related in any way

to the emergency

a

b

a

Pertinent events leading up to the emergency incident should be included

Description of the incident should be obtained from all persons who
observed it, if possible, and 1t 1s best if the persons submut a wntten

description

The incident, events prior to and after the incident, as well as the exact (or

best estimate of) time should be determined and recorded

Identify the cause of the incident

A detailed explanation of the process used to determine the cause of the

incident 1s required

If it 1s determined by the Director of Operations and Admnistrative
Assistants that an outside consultant 1s required to help determine the

cause, the consultant should be obtamned as quickly as possible A

13
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D

coordinator for this work should be designated and copies of the formal

report should be included in the investigation report

4 Establish conclusions and recommendations concerning the mncident  Any
recommended action should indicate the party responsible for implementing

such action
Reporting

1 A comprehensive written report will be prepared and distributed by persons
designated by the Director of Operations in complance with Paragraph 1 of

Sub-section B

14
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EMERGENCY ACTION PLAN - SECTION A

SUB-SECTION A-3

FIELD REPORTING OF LEAKS, ACCIDENTS, FAILURES, AND
INTERRUPTION OF SERVICE ON THE PIPELINE SYSTEM

A

Objective — The objective of this section 1s to outline the procedures to be
followed by field employees n reporting accidents, fatlures, interruptions of service
or other emergency information to the appropnate adminustrative office It 1s also
the objective of this section to inform all employees of their responsibility for

collecting the necessary data and to whom this data 1s to be reported

Responsibility — It will be the responsibility of the field employees who discover
an accident, failure, leak, mterruption of service, or other emergency condition to
report the incident to the Dispatch Center and to other appropriate parties on the
Emergency Call List as prescribed in Emergency Action, Sub-Section A-1 The
Dispatch Center will notify all other appropriate departments It 1s the
responsibility of the affected Director of Linear Operation Branch, or an assigned
representative, to submut a written report of incidents to the Director of Operations
within seven (7) days of the occurrence, giving all available information It 15
the responstbility of the Director of Operations to determmne whether an incident

report should be submitted to any regulatory commission
Procedure
1 Reports to Director of Operations or Designated Representative

Incidents requining reports - An mmmediate report must be made to the
Dispatch Center and the Director of Operations by telephone any time an
accident, failure, leak or other incident occurs, or threatens to occur, and meets

any of the following conditions

a That could result in the interruption of service to a customer

15
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b That interferes with the manual operation of a pipeline facility or

equipment
¢ That results in removing a transmission pipeline segment from service
d That causes death or personal injury requiring hospitalization of a person
e That results in a fire, regardless of the origin

f That causes an estimated $50,000 property damage to the Company and/or

to others

g That 1s significant in the judgement of the supervisor even though 1t did not

meet the criteria above
Information Necessary to Report

The field personnel reporting any incident to the Dispatch Center or others
should give brief and concise reports The reports should include the following

information

a Location and time of incident

b Nature of incident

¢ Emergency action taken

d Extent of damages, including deaths or injuries, 1f any

e Name of person reporting and when additional reports can be obtamed

f  All other significant facts known itially that are relevant to the mcident

g The person reporting from the field should keep a log of all information
reported m accordance with a through f in this section and note who 1n

the Dispatch Center recetved the report

16
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D Reporting
1 Incidents Requiring Reports

All incidents requiring telephone notification to the Director of Operations will
require a written report within 7 days of the occurrence Written reports are
requested of all significant incidents, even though notification to a Governmental

Regulatory Agency 1s not required
2 Information Necessary to Report

The written report shall be directed to the Director of Operations  All sigmficant
information pertaining to the incident, including the results of any field

mvestigation and remedial action recommendations shall be included
3 Type of Report

a Completion of an appropriate Pipeline Inspection Report form (AT-A-15) or
a Memo providing all pertinent information will normally suffice as a written
report However, other available significant information, including the
results of any field mvestigations or remedial action recommendations,
should also be submutted, 1n memo form, to the Director of Linear Operation

Branch, with a copy to the Director of Operations

b A Leak, Damage, or Test Failure Report (AT-A-16) 1s required for all test
farlures and leaks even though these incidents are not reported to a

Government Regulatory Agency

17
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Report Distribution

AT-A-15 - Pipeline Inspection Report

Ongmal

Copy
Copy

Copy

Yerevan Office

Corrosion Control

Linear Operation Branch
Attach AT-A-16 to all copies
In Event of a Leak

AT-A-16 — Leak, Damage, or Test Fallure

Ongmal -
Copy -
Copy -
Copy -
Copy -
Copy -

18

Director of Operations
Yerevan Office
Dispatch Center
Techmnical Services
Corrosion Control
Linear Operation Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-1

PIPELINE PATROLS AND LEAK SURVEY INSPECTIONS

A Objective — To establish a procedure for observing surface conditions on and

adjacent to the nght-of-way which could affect pipeline safety and operation

B Responsibility — The selection of qualified employees to perform and document the
mspections and overall admmuistration of the pipeline and nght-of-way patrol
schedule, including follow-up and corrective action mitiation 1s the responsibility of

the Head of Line Service Station
C  Procedure
1 Patrols and Inspections
a Scope of Pipeline Patrols & Inspections

A patrol will be made of the entire pipeline nght-of-way of all mainlines, sales
laterals and purchase laterals at a frequency that will satisfy the mmmmum
schedule as listed 1n Paragraph C 1 b of this section It 1s essential to have
credible documentation of all pipeline mspections Therefore, specific notes
will be made on the appropriate forms as to the condition of all spans, river
crossings, road crossings, railroad crossings, right-of-way erosion, signs,
range lights, general condition of the nght-of-way and construction or other
activities that may require remedial action or additional attention  All

identifiable problem areas will be referenced to Mile Post numbers
19
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b Frequency of Pipeline Patrols

1)

2)

3)

4

Class 1 & 2 Areas — All highway and railroad crossings will be patrolled
and mspected at least 2 times each calendar year with a time period
between patrols not to exceed 7% months All other nght-of-ways will
be patrolled and inspected at least one time each calendar year with a

time period between patrols not to exceed 15 months

Class 3 Areas — All lughway and rairoad crossings will be patrolled and
inspected at least 4 times each calendar year with a time period between
patrols not to exceed 4%2 months All other rights-of-way will be
patrolled and mnspected at least 2 times each year with a time peniod

between patrols not to exceed 7%2 months

Class 4 Areas - All pipeline night-of-ways, including highway and
railroad crossings, will be patrolled and inspected at least 4 times per year

with a time period between patrols not to exceed 42 months
Class Location Defimitions (Population Density)

Class 1 — Any class location unit with 10 or less buildings intended for
human occupancy [A class location unit 1s an area extending 220 yds
(201 m) on etther side of the centerline of any continuous 1-mule (1 61
km ) length of pipeline ]

Class 2 — Any class location unit that has more than 10 but less than 46

buildings intended for human occupancy

Class 3 — Any class location unit that has 46 or more buildings intended
for human occupancy, or an area where the pipeline lies within 100 yds
(91 4 m) of etther a building or a small, well defined outside area (such as

20
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a playground, recreation area, outdoor theater or other place of public
assembly) that 1s occupied by 20 or more persons on at least 5 days a

week for 10 weeks in any 12-month period

Class 4 — Any class location umt where buildings with four or more

stortes above ground are prevalent

2 Leak Surveys

a Scope of Leak Surveys A leak survey will be made of all Armtransgas
pipelme facilities, including measuring and regulating stations, at a frequency
that will satisfy the mimimum schedule as listed in Paragraph C 2 b of this
Sub-section During these surveys, specific notes will be made on the
appropriate form of all observations that may indicate a leak such as, dead or
discolored vegetation, gas bubbles in moisture-saturated soils and at
underwater pipeline crossings, odors, dust, unusual noise along the pipeline
or at casing vent pipes, and any other indications of a gas leak Leak

detection equipment should be used
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b TFrequency of Leak Surveys

1)

2)

3)

4

Class 1 & 2 Areas All mainlines, purchase laterals, and sales laterals will
be surveyed at least one (1) time each calendar year with a time period

between surveys not to exceed fifteen (15) months

Class 3 & 4 Areas When gas 1s odorized All main lines purchase
laterals and sale laterals will be surveyed at least one (1) time each
calendar year with a time period between surveys not to exceed fifteen

(15) months

Class 3 Areas Where gas 1s not odorized All main lines, purchase
laterals and sale laterals will be surveyed, utiizing leak detection
equipment, at least two (2) times each calendar year with a time period

between surveys not to exceed seven and one-half (7%4) months

Class 4 Areas Where gas 1s not odorized All main lines, purchase
laterals and sale laterals will be surveyed, utihzing gas detection
equipment at least four (4) times each calendar year with a time period

between surveys not to exceed four and one-half (4%%) months

3 Other Pipeline Patrols

a Specialized Land Patrols In congested areas or areas of abnormal

construction activity, it will be necessary to establish a more frequent patrol

schedule for the monmitoring of the pipeline facilities Due to the many

vaniable conditions, the need and performance of these specialized patrols
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becomes a matter of judgement, which 1s to be evaluated by all field

supervisory personnel

4 Reporting The conditions observed during these patrols and leak surveys will
be reported on the Pipeline Patrol and Leak Survey Report (form AT-B-21) Ifa
leak or other incident of an emergency nature 1s detected, an immediate
telephone report will be made to the appropriate Department Supervisor and to

the Dispatch Center

Report Distribution

AT-B-21 - Pipeline Patrol and Leak Survey Report

Ongmal - Yerevan Office
Copy - Linear Operation Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-2

IDENTIFICATION OF FACILITIES

A

Objective — To make the general public aware of the existence and ownership of
facilities 1n order that these facilities may be respected and protected from damage

by others

Responsibihity — Each Head of Line Service Station 1s responsible for the proper
nstallation, inspection, and maintenance of markers and signs within the Line Service

Station area of operatton
Procedure
1 Identification of Pipe Lines

a Pipeline Markers — Install (over each pipeline) at all mghway and railroad
crossings and in certain populated areas where the promient marking of the
pipeline 1s necessary for safety These markers are to be mantained free of

dirt and growth of weeds, and are to be legible at all times

b Casing Vent Cap — Install vent caps on all casing vents on main and lateral
pipelines The company telephone number listed on these caps will be as
specified by the Director of Operations Casing vent caps are not classified

as pipeline Markers
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¢ Construction Markers — Prior to new construction adjacent to existing
facilities, the centerlne of the existing pipeline will be marked with
temporary construction signs on approximately 200 foot (61m) centers In
some cases, temporary barricades may be required for protection of above-

ground facilities

d Identification of Pipelines at Intersections of Utility Crossings — Pipeline
markers will be erected at intersections of overhead and buried utilities where
exposure to company facilities warrants such installation to reduce the

possibility of damage or interference

e Identification of Submerged Crossings — Signs will be erected, nspected,
and mamtamned at all submerged crossings of intercoastal canals and
navigable streams where navigation and/or marine activity could mterfere
with the pipeline Range lights, where installed, will be mnspected and

maintained for proper operation

f Pipelines Above Ground — Pipeline markers will be installed at each section
of line located above ground that 1s accessible to the public, such as spans

and aenal crossings of streams
2 Identification of Right-of-Way

Fence Posts across Right-of-Way — At road crossings the two (2) outside fence
posts marking limits of night-of-way will be pamnted In fields and wooded areas,
a pamted post will be placed over each pipeline on multiline systems In the case

of single pipelines, both the nght-of-way limits and the post over the pipeline will
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3

be painted A high visibility paint 1s standard for marking nght-of-way limits and
posts marking a pipelme Exceptions to this requirement may be made where

landowners object
Identification of Above-ground Structures

a M&R and Dehydration Equipment — On each fence gate, mstall one “No
Admittance” and one “No Smoking” sign On each meter station door,
install one “No Smoking” sign At a promuinent place on the dehydration
structure, mstall one “No Smoking” sign On the fence to the nght of man
gate, nstall one standard emergency notification sign with company emblem
and appropnate telephone numbers [Standard sign sizes are normally

approximately 20” (51 cm) by 12”7 (30 5 cm) ]

b Fenced Mamn Line Valves — On each fence gate install one “No
Admuittance” and one “No Smoking” sign On the fence to the nght of
the main gate, nstall one, standard emergency notification sign with

company emblem containing appropriate telephone numbers

¢ Compression Stations — On each drive-through gate install one standard
emergency notification sign with company emblem On each walk gate
install one “No Admittance — Apply at Office” sign and to the nght of
each walk gate nstall one standard emergency notification sign with

company emblem containing appropriate telephone numbers
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Reporting - As part of the Annual Land Patrol, all signs and markers will be
mspected and any needed repairs or replacements will be reported on Pipeline Patrol

and Leak Survey Report (form AT-B-21)

Report Distribution

AT-B-21 - Pipeline Patrol and Leak Survey Report

Ongmal - Yerevan Office
Copy - Linear Operation Branch

¢ Bob 80123SectionALew1Sept24



TRANSMISSION PIPELINE INTEGRITY SECTION B

SUB-SECTION B-3

HIGH PRESSURE GAS VALVES

A Objective — The objective of this inspection is to ensure safe and reliable operation

of valves including automatic shutdown equipment that might be required during an

emergency and during the course of normal operations

B Responsibility

1

Head of Line Service Station — Mam line valves, including related blowoff
valves, lateral lme valves, nver crossing valves, all process plants and
compressor station valves including sidegates, single and double block valves,
meter station tap valves, meter station numbered valves, crossover valves, main
line valve regulators, and automatic valve operators will be mspected and

maintained by personnel of the Department

Measurement Personnel — Valves inside meter station yards, and dehydration
plants, but not including other valves for which the Head of Line Service Station
1s responsible, will be mspected by Measurement personnel Any abnormal
conditions will be reported to the Head of Line Service Station, who will be
responsible for service and maintenance Measurement personnel will assist with

nspection and service of main line regulators if requested

C Procedure

1

Dispatch Center Approval — Approval will be obtammed from the Dispatch
Center prior to the operation of any valve or testing and operation of any

automatic operator that affects the flow of gas, except during an emergency

Valve Inspections — At least once each calendar year at intervals not exceeding

15 calendar months, valves will be inspected and, where feasible, will be
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operated through a full cycle and returned to their original position Automatic
trip devices on main line block and crossover valves will be tested i comunction
with this mspection Where it 15 not feasible to fully operate valves, such as
single line or meter station tap valves, blow off valves, etc, these will be
mspected and partially operated to venfy the valves’ operation Each time a
valve 1s operated the valve shall be lubricated 1n accordance with

recommendations of the valve manufacturer

Exception — Single valve compressor station block valves will not be operated
for the purpose of inspection However, whenever this valve 1s operated through
the normal course of operation, 1t will be so noted on the report form (AT-B-

22)
C Reporting

1 All valve and valve operator nspections, including the amount of lubricant used
for each valve, will be recorded on the Valve Inspection Report form A record

of the two previous inspections will be retained on file
Report Distribution

AT-B-22 - Valve Inspection Report

Ongmal - Yerevan Office
Copy - Linear Operation Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-4

PRESSURE LIMITING DEVICES AND RELIEF VALVES

A Objective — The objective of this procedure 1s to ensure that all lugh pressure
shutdown devices and relief valves will perform properly in the event of equipment
or system malfunction The primary protection device for compressors and station
yard piping will be the high pressure shutdown device The relief valves will serve as
backup protection in compressor station piping and as primary protection n meter

stations

B Responsibihity — The testing, inspection and maintenance of high pressure shutdown
and relief valves for specified locations shall be performed by Transmission personnel

as defined below

1 Transmission Line Service Station Personnel — All high and low pressure
shutdown devices and high gas pressure relief valves located on the pipeline or at
transnussion compressor stations, process plants, dehydration and separation

plants, gas storage fields, and M&R facilities

2 Measurement Personnel — All relief valves and high and low pressure shutdown
devices located m meter and regulator stations except compressor station and

process plant fuel gas

C  Procedure — High pressure shutdown devices and gas pressure relief valves are
pnimary overpressure protection devices and they will be inspected, maintained and
tested at intervals not exceeding fifteen (15) months, but at least once each calendar
year The test will be conducted with the valve in place, when possible, using a non-
methane pressure source  The relieving pressure will be adjusted by the
manufacturer’s recommended procedure Each rehef valve must relieve at a pressure

designated by Technical Services for that particular segment The test date and
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inttials of the person performing the test are to be noted on a legible decal and affixed

to the relief valve body

In addition to the rehef pressure and reseat testing, the valves will be checked for the

following

1 Capaacity — The relief valves will be tested to determune if they have sufficient
capacity to limit the pressure on the facilities to which they are connected to the
desired maximum pressure If such tests are not feasible, calculations will be
made to determune the relief valve’s capacity The calculated capacity must be
adequate to limut the pressure on the facilities to the desired maximum pressure

The calculations are to be shown for each capacity check
2. Mechanical condition

3 Properly mnstalled and protected from dirt, iquds or other conditions that might

prevent proper operation
4 Thermal relief valves will not require a capacity check

Reporting — All relief valve tests and mspections shall be recorded on the Relief

Valve Inspection Report (form AT-B-23)

Report Distribution

AT-B-23 - Relief Valve Inspection

Ongmnal - Yerevan Office
Copy - Linear Operation Branch
Copy - Witness
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-5

PRESSURE AND TEMPERATURE MEASURING EQUIPMENT

A

Objective — To 1nsure the safe, accurate and dependable operation of all pressure

and temperature indicating and recording mstrument
Responsibility

1 The Head of Line Service Station 1s responsible for maintaing the mtegrity of
temperature momnitoring devices and for preparing reports of all tests and

calibrations
Procedure
1 Twice each year or whenever there 1s an indication that these instruments are not
functioning properly, an immediate inspection will be made and any deficiencies

corrected The test date and imitials of the person performing the test are to be

noted on a legible decal and affixed to the instrument case
Reporting

Tests and inspections made and record of calibration or repair will be recorded on

“Inspection Report — Temperature and Pressure Instruments”, (form AT-B-24)

Report Distribution

AT-B-24 — Inspection Report — Temperature & Pressure Instruments

Ongmal - Yerevan Office
Copy - Linear Operation Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-6

PIPELINE PIGGING

A

Objective — To remove hquds, rust scale and other impurities from the interior of
the pipeline, which will result in improved through-put efficiencies and a corrosion-
free environment Defects that may affect the integrity of the pipeline may be

detected by Instrumented In-hne devices (Smart Pigs)

Responsibiity — The appropriate Director of Linear Operation Branch 1s
responsible for determiming pigging frequency and the implementation and

superviston of this procedure
Procedure

1 Pipelines that are equipped with pig launchers and recervers, and are piggable
should be pigged at a munimum nterval of twice a year Additional pigging, due
to unusual operating conditions, should be performed at the discretion of the
Duirector of Linear Operation Branch Defect detection (Smart Pig) inspections
shall be performed as operating conditions dictate
Note IGC reahzes that no pig launchers and receivers are currently mstatled on

the Armtransgas Natural Gas Transmussion System and that operating conditions
prohuibit implementation of this procedure at this time

2 Benefits to be gained from conventional type pipeline pigging

a Remove liquids from pipeline, thereby reducing the potential for internal

corrosion

b Remove rust scale and other solids and/or impurities from the pipeline

interior

¢ Deliver cleaner gas, thereby eliminating deposits of foreign matenals on

orifice plates
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d Reduced abrasion and erosion damage to mterior of valves, pressure
regulators, and other pipeline facilities during periods of high velocity gas

flow

e Reduce coefficient of friction which results in mimmizing the pressure drop

in the pipeline and improving through-put
3) Benefits to be ganed from mnstrumented mspection devices (Smart Pigs)
a Provide a recorded log of location and seventy of pipeline defects such as

1) Corrosion pitting, general corrosion, erosion, and/or other losses of metal

thickness
2) Mechanical damage, gouges, dents, etc

3) Plate or pipeline manufacturing defects and imperfections such as roll-in

slugs, inclusions, laminations, and slivers
4) Hard spots, hydrogen blistering, and circumferential cracking

b Provide recorded log of pipeline appurtenances useful 1n accurately locating

identified defects, such as
1) Welds, (gurth, spiral, and repair)
2) Valves, fittings, side taps, and transition joints
3) Casings, clamps, and sleeves
D Reporting
1 Data reflecting the pig type, pigging pressure, run number, date, beginning and
ending times of each pig run, and the quantity of hquids and solids removed from
the pipeline, along with other pertinent remarks, shall be recorded on Report of

Pigging Operations form AT-B-25 and appropriate supplemental reports, and

retained 1n the respective Yerevan Offices and at the Linear Operation Branch
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Report Distribution

AT-B-25 - Report of Pigging Operations

Ongmal -  Yerevan Office
Copy - Linear Operation Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION SECTION B-7

CORROSION CONTROL PROGRAM

A

Objective — To establish procedures for the implementation of an effective
Corrosion Control Program designed to ensure the integrity of the underground and

aboveground pipeline facilities

Responsibility — The Head Engmeer — Corrosion Control — 1s responsible for
establishing a Corrosion Control Program and providing policy, technical assistance,
spectfications, and standards relative to the effective operation and maintenance of
the program The Director of the Linear Operation Branch 1s responsible for the
admunistration and implementation of the Corrosion Control Program via the pipeline
corrosion control methods These responsibilities include the design, 1nstallation,
operation and maintenance of cathodic protection systems on all pipeline facilities

and mspection of aboveground and underground pipeline coating systems

Procedures

1 Atmospheric corrosion protectton on aboveground pipeline facilities will be
achieved through the use of appropnate protective coatings Following the

mutial inspection and repairs, re-evaluation mspection mntervals shall not exceed

three years on the following facilities

a Pipeline valves

b Compressor station and nuscellaneous plant facihities
¢ Measuring, regulating, and interchange facihities

d Pipe spans

e Suspenston bridges

f Emergency and stock pipe and matenals
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The nspections shall be performed for evaluation of the ground level and
aboveground protective coatings, grouts and/or sealant, and emergency and
stock matenial preservatives, as well as any loss i matenal thickness due to
corrosion or outside forces payng particular attention to condition at ground

level
Results and recommendations shall be submutted 1n a letter type report

2 Underground — Corrosion protection of underground pipeline facilities shall be
achieved by the use of protective coating systems, supplemented by cathodic
protection derived from rectifiers and associated groundbeds, galvamic anodes,
drainage from direct current sources or by combinations of the above Cathodic
protection shall be mstalled and placed in operation on all underground pipeline

facilities

a Bi-monthly Inspections shall be performed on Corrosion Control facilities to
assure continued operation of the rectifiers and associated anodes The
operating voltage, current output, and pipe-to-soil potential for each pipeline

at each rectifier location shall be observed and recorded

b Annual Inspections of Corrosion Control facilities shall be performed each
year at intervals not exceeding 15 months and the following information

recorded
1)  Rectifier operation voltage and total current output
2)  Pipe-to-soil potentials for each pipeline rectifier location

3) Pipe-to-soil potentials at representative test points throughout the

pipeline system to insure that cathodic protection 1s adequate

4)  Pipe-to-soil potentials and magmtude and direction of current flow at
each stray current drain switch, interference bond, and galvanic anode

installation
5) Pipe-to-soil potentials at all line valves and tap valves
6) The effectiveness of each 1solating flange
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¢ Criterion for Cathodic Protection

The primary critenion for cathodic protection of the exterior of underground
facilities shall be a cathodic structure voltage of at least 0 85 volts negative to
earth with respect to a saturated copper-copper sulfate reference electrode as
determmed with the protective current applied However, if the primary criterion
cannot be obtained, then one or more criterion as set out n NACE International

Standard RP0169-(latest revision) may be used
D  Reporting - Reports shall be prepared and distributed as follows

1 Bmmonthly Inspection Report — Corrosion Control mspection reports
(Cathodic Protection Report form AT-B-26) shall be prepared and filed in the
Yerevan and appropriate Linear Operation Branch Office  Potentials below

criterion shall be explamed and proposed remedial action noted in the reports

2 Annual Inspection Report - Each calendar year, rectifier operating data and
pipe-to-soil potential and current distribution surveys shall be compiled and a
report (form AT-B-26) prepared and filed in the Yerevan and the appropriate
Linear Operation Branch Office Potentials below criterion shall be explained

and proposed remedial action noted m the following reports

Report Distribution

AT-B-26 - Cathodic Protection Report

Ongmal -  Corrosion Control Coordinator
Copy - Yerevan Office
Copy - Linear Operation Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-8

PIPE AND COATING CONDITIONS

A Objective — To nspect and report the pipe and coating conditions during the course

of normal pipeline operations

B Responsibihity — The respective Director of Linear Operation Branch via the Head

of Line Service Station 1s responsible for the implementation of this procedure
C Procedure

1 Exposed Pipeline — When an underground pipeline facility 1s exposed, the
Supervisor or Inspector on the job site shall observe the condition of the pipe
and coating and a Pipeline Inspection Report (form AT-A-15) shall be prepared
and submitted If the exposed area reveals any corrosion, defect, or damage to

pipe or coating, Corrosion Control personnel shall be notified

2 Internal Pipe Surfaces — When a pipeline 1s scheduled to be cut, the Supervisor
or Inspector on the job shall mspect the intertor surface of the pipe for coating
conditions, if internally coated, and if evidence of corrosion, or a heavy build-up
of scale 1s observed, Control personnel shall be notified Observations shall be

reported on a Pipeline Inspection Report (AT-A-15)

3 Operating Facilities Removed from Service — When an operating facility
(Valve, Pipeline, Meter Station) 1s removed from service, the Supervisor or
Inspector shall mspect the facility for coating conditions and for evidence of
corrosion A report of the mnspection, including observed conditions, shall be
prepared by the Corrosion Control Coordinator and shall be placed on file 1n the
Yerevan Office with copies to the appropriate Linear Operation Branch and Line

Service Stations
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4 Protective Coatings - Underground coatings when found to be defective shall

be repaired in accordance to Armtransgas Pamnting and Coating procedures

Precautions shall be taken to minimuize damage during backfilling operations

Report Distribution®

AT-A-15 - Pipeline Inspection Report
Ongmnal -  Yerevan Office

Copy - Line Service Station
Copy - Corroston Control Coordinator
Copy - Linear Operation Branch
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ARMTRANSGAS
AT A-11 Emergency Call List
Phone VHF Pager Car
Name | City s Nao Radia i Na ! Phane
' Nignt
{Day l
Night
Day l
Nightt
Day I
Company Personnel Directory
Phone YHF Pager Car
Name Carv No Radio No Phone
Other Emergency Contac® Intormation
Name Locanon | Phone No
Company
Docror
Ambulance
hospital
Fire
Depantment.
Pohice or
Shenff s
Depanment
Other
Emergency
Nes
Distnbution  Onginal ~ Yerevan Office

Copy - Linear Operation Branch

il



ARMTRANSGAS

AT-A 12 Meter Station Cail List

Slat an o |* 0 Jo
Meter Station Name I
Location Address

Emergency Calls in the Preference Listed Below

Name |
Address. Office Phone |, Home Phone
Phone t
Name 1 i
Address ! ]
Name ! !
Address” ! II
Name-* ]
Address: ‘
Routine Operation Calls by Customers Contract Personnel and Others
Daiiy Dispatch Data Calls | Qffice ®hane | Home Phone
Name |
Addrass. |
Name
Acddress:
Producer or Name.
Customer Company Address:
Name:
Addressy
Local Emergency Numbers [} Office Phone
Doc*or Name:
Address:
Ambulanca Name:
Address:
Fire Name.
Address:
Polica Name:
Address:
The Information Above Was Reviewed and Found Correct on the Date Indicated Below
Month Date | Intsals Manth Date tnutiais Maonth ] Date [ Initials
January l January January I
February ! February February
March l March March ‘ ‘
Apnl ' Aprid Apnil ,
May l May May l
June l l June June ] I
July l l July July l l
August I I August l August ‘ ’
September { { September ' September | ]
Oc-ober l ] Ocrober ‘ Qceober i |
Novemper ‘ I November l l Novemper i |
Decamber I ! Decemper l l December | I




ARMTRANSGAS
AT A 13
Pipeline Emergency Equipment Inspection Report
Location
Condltlon
a Date Remorks
uantily Description Of Equipment F:a(;irozg:l Inspected (Specily Any Locations Other Than That Shown Above) inspected By

g Wt any item Is in subnormal condition exptainin Remarks space
‘\33 Distnbution  Onginal — Yerevan Office

Copy — Linear Operation Branch Approved By

Date
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AT-A-15 ARMTRANSGAS Inspecrion
nt
Fre Pipeiine inspection Report Date
Exposed Pipeline When an underground prpeiine facility 13 d the S visor ar | or an the jab sits =nail iInspec: {or coatng condiions 3nd a Pipeline
Inspection Report shall be prepared and submurtted. If the axposed area raveais any corrosion defece, or damage Corrosion persanaet shall be noufied
Reason for Inspection
(1) Location
Division Area Sta or Dist. State Caunty.
Beg Sta Nao End Sta Mo Line Locanon Cade
B8eg MP End MP Algn Sheet
Vaive Sec 1on to
{2) Piping
Pipe Size Spec. WT Acual WT
{31 Extemnal Pipe Coating
A Coating B Appiication C Materal 0 Quter Wrap E Tatal Thickness
O Bare O Ml Coated 3 Coal Tar O Giass
O Coated O Yard Coated C Asphait O Fent
C Fieid Coatad O Somasuc T Corcze
O Unknawn C Other, T Other,
{4) Coaung Condition {5} Eavironment:
5 Damage Bend (O Good T Far Z Pzar O N/A O Clay T Cumoa T wWer
3 Defec tve Applicauien Evigence of Sail Stress 1 Yes T3 No T toam T calicme Z Dry
Z Decomposition . Other O sand O Reck Z Mast
J Gead Condition O Other
Depth of Caver (Inches)
(6) Recoat: [J No O Yes Matenal Used
(7} Internal Coaung {If Lne Cut Creny [0 Na (O Yes andition

(8) Magneue Particls Inspecion for S C.C.. (10% of M L. A When Surficent Ccatng s Reroved) O No [ Yes

(¢) Ewidenceof [J Corrosion [ Defec [0 Damage
If €orrosion is noted comrplete below and back of recort If Defec cr Damage 1s notec complete tack of recert

{10) General Corrasion Information Corrosion
A. Location B Desenption
(1 O External D Less than 10% complete frontof report [0 Greater than 10% compiete back of regort
20 O Internai O pPuting O General Max. Depth
Length
{11} Cathodic Protection O Impressed O Galvame O Other
{12} Pipe-to Sail Potenuai 31 nearest pomnt fram Carroded Area Date of Measurement

Corrosion Leak Information

{ ) Sai Resistuvity

A. Measurement at Leak Area {OHM CM3}

8 Date of Measurement

{ ] pHafSol Near Leak Area

Remarks

Distnbubon  Onomal - Yerevan Office
Copy - Corrosion Control Preparea ov
Copy - Linear Operation Branch

Date




AT-A-15
Back
Notes 1
2
3
verucal substitute  Naorih
4

ARMTRANSGAS

Defec* Damage or Corrosion investigauon

may be tabulated as one defect
5 Detect width and length will be measured along the girth and lonaitudimal axis respec wvely

Tabulate ail dents gouges shvers corrosion SCC etc
Reference Point — Valve Tee @ Road etc as shown on Ahgnment Sheet with appropniate Station Number

Sold in one dashed hne 10 deoic long seam QOn seamiess pipe Mmeasurements are to be made from the 12 o clock positian If pioe 1s
for the 12 o clock positien
Defec s such as dents shvers gouges etc

Measurement fram _iUpstream Station

Upstream End
Sta Nao

{Obownstream Stauon

Flow Direction

0
O

shall be tabulated individually Corrosion eracks and/or carrasion pitings closely grougeg

Downstream End
Sta No

Long Seam___

Countercioctwise

12 o clock==

Long Seam____

Clockwise
]
I Langth of Jt
Number of Continuous Joints This Dig
Defect Damage or Corrosion Measurements and Locatuon
No Type < D':x:‘nca € Df:::‘nt:e Width Length Maximum Desth NUCT::;SM
Gerth Weld Lonaituginal Seam ar Pits
1 l ! | I
2| I I | | l
3| I l | |
| |
s |
6 | |
7 | l |
: | I
s | | | |
10 | |
11 |
12 |
P | | |
- | | |
| | |
Reoarr Required [ONo [JYes Proposed Type of Reparr
Type of Repar Required
1 Prepared by Remarks
2 Checked by
3 Reviewed by
i zice repair 1s required
4 Apoproved by Remarks

Wl



AT-A-16
Front

ARMTRANSGAS

Aspart Cate

Leak Damage or Test failure Report — Transmission and Gathering Systems

C Leax Repont
[ Defece or Damage Aeport

O Test Failura Report

O New Conswruction |

G Exisung Facility ' Year End

Instructions: Complete this side of this form for eacnin = Corrosion
cident regardless of cause Check appropriate box for  PartA

the pertunent part(s) on the reverse side Part 8

spectiic cause of leak damage or falure and complete [ Damsge by Qutside Forces

O Canstrucuion Datect or Matanal Fatiure
Part-C

O Other (Dascribe incidant 1n defai in writing and arach o
this form where part, A, B and C are nor aoplicadle )

1 Descnipuion of Lesk or Damage {Aupture Pinnole Dimensions etc.)

10 Personal Injury snd/ar Property Damage Resulting fram Escape of Gas
a Number of employees
{1} Fawalues

[2) Suifening lost ume njunes

2. How Laak or Damage Deteczac: (Flame lonzanon Patrols Lancowners etc)

b Number of non-employees
11} Fatalities

{2} Injured and requiring medical treatment other than on site First A

3. Locauon and Time of Leak, Failure or Damage

Yos No
2. Nesrast Town l County | Sute ¢. Rupture occurred mc (21 2
d Gasignited mo 210
b. Facihty Name ¢ Mile Post d. Survey Stauon No. e. Explosion occurred o 212
{ Incident induced any secondary
explosions or firas mo 21 Z
a Time of Datecugn 1 Elapsed Time He Man, £
g. Esumated repair cost and propecty damage
{1) Oste {21 Haur i1 B ga and e3cape e — plus property damage 1o others and cost
[2} Araa mage 2ain — of gas foss S
¢ Espmatad pressure at point and umae of oA i ¢ Presaure
ncident 11 Environmantai Descipuon
{PSIG) {PSIG] a. Predomnant type of area

4, Dsta instailed

{1) At tme of construcuon (2} At ume of incident (3} Type area

5. Ongin of Leak, Fatiure or Damage
a. O BadyofPipe g O Fabnicated assembly
b O Girth Weid h. O Tap connecuon
c. O Longitudinal weid v O Fitung (Typel

d O Other fieid weid 3. O Gascooter
e. O Compressor k. (3 Other (Specify)

f O Vaive

6. Matwenal Whict sakad Was Damaged or Failed
2. O Steel b O Plasuc e. {3 Other (Specifyl

7 Pipa Descnption

a. Normunal diameter (lnches) b. Nerminal wall thickness (fnches!

¢. Pipe specification 0 Grada

a O Commercal a O Commerziat Class1 C
b 3 Industnal b C Industnal Class2 3
¢ 0 Residenual ¢ O Residenual Class3 T
d 3 Rural d O Rurai Class4 T
e 0 Undeveioped e O Undeveloped
{ O Unknown { O Ctner {Specifyi
¢ O Cther (Specify)
b. Predominant above-graund structure adjacant 1o leak

Mutti Story Singies-Story
{1 Commercsal a0 - Ju}
(2) industal aQ b C
(3) Residenual aQd . R
14) None m]
(5} Other {Spectiy) adl »Q

8. Leak or Damags Investigation Informauscn
a. X Ray Findings

. Approxmate distance (o nearest above-ground Jtructure {withun one
mule of feakl feet

b Ultrasonic Findings

d Did other underground facihity(ies) contribute to occurrence of leak in

any manner? (1) 0 Yes 21 O No

e |f sa what was sffect on existence of other facility(1es)?

(&) C Other repair ar disposition (Specify)

b Camponent
(1) O Reptaced (31 5 Ctner (Specify)

c. Other
Mathod R
E athaod Rapair Date of Reparr e { Was (were) other utility(ies) impenfied by the leak?
O Temporary O Permanent
(N Q3 Yes 121 CNo
a Pipe g Locauon of leak or failure
(1} O Weid Sieeve (1) O Within buiiding {51 O Selow walkway
(2t O Camp
{31 O Replacs pipe length feet 121 O Above ground 161 O Betow raad 3 [ Paved

131 O Below ground & O Median or unpaved

{4} O Below water (71 © Selow other paved area
{Speciry)

h Depth ol caver ncnes

{2} O Recondiioned

1 Sail nrormacuon at pipe aaath

c. Full Specifications (Pipe} [Slesve} (Component|

{1 T Sail 12y = Aoex

0-
-

{3} Ecumated soil terperature at point of leak -

¥l



AT-A-16
Back

ARMTRANSGAS

PART-A

EVIDENCE OF CORROSION (O YES U NO

PART-B

DAMAGE BY OUTSIDE FORCES

1 Prnmary Causs of Leak

v O Damage by equipment operated by outside party

a 0 Damage by equipment operated by ar for aperator c.
d. OO Otner (Specty

[0 Damage by earth mavemant

2. Locating Information for Excavating and Blasting Incidents

2 When leak resulted from damage by outside party s equipment
did the aperator get pnor noufication that the egquipment would
be used n the area?

(1 O Yes | (3) Date
2 O Ne

{4) Time

b Was the pipeline marked or idenufied? 11 0 ves (2) I No

[1) I “Yes what type of marking or idenuficatian was used 10 adgvise cutside
party of locauon of pipeline?

e [ excavaton

# D On site abservauon

a [0 Permanent markers

b [J Map furnished

c. Does statute or ordinance require the outside party 10 determine
the locatian of pipeiines?

(1103 Yes 20 ne

e [0 Temporary staxes g [ Otner tSoectyi

¢ OPanmt

a [0 Subsidence
b O Earthquake

3 Damags by Earth Movement

¢. O Landshide e. O3 Other (Soecrty)

d [ washout

t Wasthe earch movement caused by direc® or indirec® action of others?

(11 O Yes 6f Yes exolam! 21 ClNe

PART-C

CONSTRUCTION DEFECT OR MATERIAL FAILURE

1 Prnimary Cause of Leak a I Construction defecr

[ Maenal faillure

2. Explain All Known Facts and Related Condrtions Pertaining to the Above

Distibunion [Check Onginai and Sach Copy As Apprapriate)

Onginal — Director of Operations
Copy - Yerevan Office

Addrtional Description of incident or for Conunuation of Explanation of tems Above or on Other Sice

Copy - Dispatch Office
Copy - Technical Services

Fax No

Copy — Corrosion Control
Copy - Linear Operation Branch

Signaure of Reporting Supervisor Date




ARMTRANSGAS
AT B-21
Pipeline Patrol and Leak Survey Report
Logation Line Report Date
Leak Survey with Detection Equip 2 Land Patrol & Leak Survey O Snorted Casing Survey [
Date From M P ToMP | mues | 258 | Remarks
Distmbunon.
Company inspecuans: Onginal — Yerevan Office
Copy - Linear Operation Branch
Contrace Inspectuions:  Cantracror 1s to prepare detailed repor~,
Signed

14



ARMTRANSGAS
AT B 22 Valve lnspection Raport
Linear Operation Branch Line Service Station
Valve

(o)

Valve Humber Locatlon Date ol cg::lu"l'l;lg T"pof;o'm Poslion YL:‘!‘I’;}?P;I Remarks
tuspection
of Valve Operator Amount)

N

o) Distnbubon  Original - Yerevan Office Copy ~ Linear Operation Branch Slgned by
£} 1a




AT-B 23
Relief Vaive Inspection Repart

Namna of Stanon Name of Stanan Date of Tezt
Maxz af Vaivs Size X Type Senai No Mic. ’ ANSE Raung

Max. Oparaung Pressure I kPa Type Of Operztional Test

Set Pres=ure on Vaive | kPa T p Acuvate puct only for set prezsure

Reus{ Pressure I kPa D PV Acsrvate pilot & valve for set presaure chezk no gas blow thry vaive

D PVB Acuvate vaiven place aobserving set point & reseaung preszure point
Resast Pressure | kPa

Fiow Restcaons

What s the limiting area in square millmeters upstream of relief valve that the rebef vaive must be capable of relieving with maamum system

operating pressure? mm?

The restnicaon st
Pipe ID{millmeters) Area= 785(D)p = 785( Y=___ _mm?
Vaive - Size Type Manufacrurer Fig Na
Throst Area mmz2*

Is resTicung area less than the effecuve area of refief valve? O Yes O No

Is there a restncuon downsream causing back pressure? O Yes O No

If yas exgiain below

Deszrbe
Reiie: Vaive Capacy Calculations =V,
Sez B=ssurs (F) kPa E-fecmve Discharge ArealA) mm**  Cce-icia~t or Discrarge(X)
Oniics Type * Sp Graviy (G} Temp M oC.
V, OLI6PAK 0156 1 ) ¢ ) 3 _ | | s
vVenm ez Vo +273) ( K )

Requrad Helief Capacty— V|

Begujatge

Make Size F-essure Upstream (P} Dewnszean (P}

Temp. °C. Vv L g smifir [ Cagaczy Tasle* [ Calculated

Meter Stanon Fiow sm3fir Source Rt

Compressor Unit Capacy sm3/hr Sourzse -
Capacsty Comparnson Check

IfV, 1s greater than V' refief valve 1s adequate. If not, refief capacity must be increased
[0 Capacty Adequate [0 Capactty must be increased

Mechamcal Candibon

(30 Yes [ No** Did \he reiief valve operate correetly from a mecnanica! sandpaint?
O Yes [J No** Was reiief valve disa=sembled and cleaned?

I Yes [0 No** Was pilot disassembled and cieaned?

[ Yes [J Ne** Wers all vaives in proper pesition?

O Yes [ No** Was biowdown stack mes of coswucs.ans?

* From manufacsurers daea

** Exalmin under ramares fuse bac i necsezary)

Ramarss

Distnbution  Oniginal - Ywevan Office

Copy — Linear Operation Branch



ARMTRANSGAS
AT-B 24 Inspection Record Temperature and Pressure Instruments
Stauan N siabini® ] oo s Tuse N
utie No
O3t | Maxe Type Sernice Gauge | Reagings | insoecar .
nns:;ecuun Type ln;mmm Range and Location Crameter Mi'!::::m ': M:::m Remarxs Inals
| l | || | |
| I || . |
| I I | |
| | | | | |
| | | _— |
| I | I | |
l l | | 5 |
! | I | |
| | E
| | | | |
| | I | ]
| | | S
| | I I
| | | |
| | |
l I :
| E
| :
l :
| l | i
| | i
| [
| ;
i
| | = '
|| |
| | 5
| || P
| I | | | i |
| | | ' |
| | | || ]
| | | | | ' l
| l | || |
| | | I |
! | | | |
Oistnbution  Oniginal - Yerevan Office Copy -~ Linear Operation Branch

Review=d By




Yed

AT B 26
Report of Pigging Opearations
Transmission Department
I Priat oc type 1 Specify Quandity of Matcstals Recavered 3 Indlcatc Samples Collected for Analypais (Yea or No)
Al taformatioa and ladicated Actunt or Ratimaicd 4 Nater N/A (Mot Applicablc) In & Column When Ho Other Information Applice Divhioa Hine Servie Satioa
Date 1 lae Secilon Deslgnatlos Langth and Slrs Rua Matsrlels Retrieved
Type Fig Ansipls
Nembers oli Watcr Distaflate Soiids (Speciiy) Xampls Remuks
Hambes Hach Rea C Ively (or Tack Scctlom Beglantng Ancw Nack Calendar Year Run Supcrvleed by Apptoved by

Distnbution

Original — Yerevan Office

Copy ~ Linear Operation Branch




ARMTRANSGAS
AT-B 26 Cathodic Protection Report
aimonThLy REPQAT DATE
STATE annuar (J SURVEY 8Y
LOCATION MILE POST/ PIPE TO SOIL POTENTIAL VOLTS
STATION NO .
&N
LINE A LINE 8 gy AEMARKS DATE
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Part1I
Meetings
Section A

Pipeline Integrity and Emergency
Action Plan

A-1 Organization

The Armeman Natural Gas Transmission system falls under the jurisdiction of
Armtransgas with 1ts headquarters located in Yerevan, (See Appendix I-Page 1)
Jurnisdictionally, the transmisston system is divided into seven sections called Linear
Operation Branches (See Attachment I-Page 2) Each branch 1s managed by a Branch
Director with the responsibility of all operations and maintenance within his area,
including transmission, measurement communications and so forth Each Branch
Director reports to the appropriate department head 1n Yerevan responsible for a

particular activity

The transmussion system includes nine transmission meter stations The stations at
Armum and Bentonit measure the gas entering Armenia from Georgia, the only source of
gas 1n that country The other seven meter station measure the gas going to the various
distribution M&R stations for industrial use Appendix IT — Pages 1, 2, 3 & 4) are the
translation of a typical two-page daily gas accounting sheet, this one being for August 30,
1998 Please observe that the gas losses are calculated for each of the branches and then
totaled The total gas loss for the day in question was 1 75% We were advised that the
average gas loss 1s approximately 3%, which 1s a tremendous improvement over the
average of 6% gas loss at the time of my previous visit This 1s probably primarily due

to the elimination of leaks in the pipeline system
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Each transmission meter station, (Photographs 28, 29 &30) 1s manned The attendant
reports flow data to the branch dispatcher and the headquarters dispatcher every two
hours by VHF radio (See Photographs 4, 5, 6, 7 and 8)

Each branch has mobile equipment and other equipment necessary for maintenance

They also have a compliment of emergency tools and supplies
A-2 Discussions

The seminar pertaining to the Pipeline Integrity and Emergency Action Plan was
conducted at the Armtransgas headquarters in Yerevan on Thursday, September 3, 1998
(Photographs 1, 2 and 3) It was attended by 13 key employees (See Appendix number
III) The Armtransgas Transmission System 1s operated and maintained utilizing Russian
regulations as a guideline Prior to the Semunar, each of the attendees was furnished a
copy of the Pipeline Integrity and Emergency Action Plan prepared by IGC, which had

been translated into Russian by the Burns and Roe Yerevan office

There was good participation by the attendees particularly in discussing the forms which
are included 1n Part I, Section C of this document and shown as visual aids utilizing an

overhead projector

Section B

Simulated Emergency

The simulated pipeline emergency exercise took place on September 4, 1998 It was
coordinated through chief dispatcher Bairamian Artion (See Photograph 4) It was
decided that the emergency would be a pipe farlure between valves N46 and N47 (See
Appendix IV)

The following 1s an account of the events of the Simulated Emergency

a ArmemaPart I1



Time

14 46 — The Armtransgas headquarters dispatcher advised the Yerevan Linear
Operations Branch dispatcher of the simulated emergency and asked that they

take appropriate action

15 10 - A welding truck, the closest to the site at the time, arnved at the Emergency

location
15 15 — Valve N46 was closed
15 18 — Valve N98 was closed
15-25 — Valve N47 was closed
15 30 — Valve N99 was closed
15 31 — Valve N100 was opened
It was confirmed that Valve in 97 was open

15.32 — All field parties were advised to return their valves to their original positions and

return to their duties

Following the exercise the Yerevan branch director, Karapetian Makitch and his
Engineer came to the Armtransgas headquarters dispatch office to discuss the exercise
with us Durning the conversation he emphasized that if it had been an actual emergency
the area would be secured and local officials would be notified He listed for us, all of
the equipment that was on the truck which was dispatched to the Simulated Emergency
site He also stated that an operational welding unit and an operational bulldozer were on
standby if needed I was quite impressed with the dedication and enthusiasm of the

Armtransgas employees who participated 1n this exercise

a ArmemaPart IT
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Section C
Exit Meeting

At the request of IGC, an exit meeting was held with Mr Roland Adonts, Chairman of
the Board and Executive Director of Armrusgasprom on the morning of Friday,
September 4™, prior to my departure for the United States on the following day I
advised Mr Adonts that all of my goals had been achieved for the trip to Armenia with
the exception of the Simulated Pipeline Emergency exercise which was conducted that
afternoon Iadvised Mr Adonts that, as in the past, the cooperation of the employees of

Armtransgas was outstanding and very much appreciated

During our conversation I was advised that Armtransgas 1s now being compensated for
almost all gas being delivered and have authorization to cut off service to end-users who

fail to pay This 1s a complete change from the practice during my previous visit

I commended Armtransgas for reducing their gas loss from approximately 6% at the time
of my previous visit to approximately 3% at this time He acknowledged my statement

but also stated he realized they had further improvements to make

He advised me that they are now manufacturing their own gas distribution meters (See
Appendix V, Pages 1, 2 & 3)

We discussed the report, “Abovian Pipeline System, Gas Storage and Technological
Constructions, Rehabilitation Program for 1997-2000” Thus 1s covered m more detail in

Part I “Transmussion System”

I'advised Mr Adonts that I had learned that the communications equipment purchased by
USAID for Armtransgas had not been distributed because the equipment did not include
battery chargers The battery chargers have now been ordered and distribution will be

made when they are received

I had been advised, n the field, that three of the four gas leak detectors furnished by
USAID were not operational because of the lack of parts Mr Adonts advised me that
three of the four are operational I was unable to determine whether or not the spare parts

4
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were on order I consider this an extremely critical item 1n assuring the safe operation of
the system, particularly with the many leaks brought about by the lack of cathodic

protection

We both agreed that 1t 1s extremely important to reestablish the cathodic protection

system of the Transmission Pipeline as soon as money 1s available

T advised Mr Adonts of the importance, in my opinion, of marking the location of the
pipeline by signs at road crossings, meter stations and valve settings He was in
agreement and stated that on some sections of their system, signs were nstalled and they
can obtain signs in Armema There were no signs 1n the limited area of the transmission

system that I visited during this trip or the previous trip
We had a general discussion on gas engines driving compressor units

Mr Adonts advised me that he would be attending the Seventeenth Congress of World
Energy meeting 1n Houston starting on September 10, 1998 I furnished him with my
office and home telephone numbers and volunteered to show him Skid Mounted
Compressor units, which I would recommend for replacement at their salt cavern gas

storage facility He acknowledged my invitation and indicated that I would hear from
him

As usual our meeting was very cordial and enjoyable to me

a ArmemaPart II



Part I1I

Transmission System

Armenia’s Armtransgas Transmission system continues to deteriorate because of the
lack of cathodic protection and madequate funds for repairs IGC was furnished a large
map of the transmission system which indicated 12 places where there 1s corrosion, 6
where there 1s damage due to landfall and 5 where there 1s mechanical damage These
problems are being rectified as money allows Some sections of the transmission
system have been removed from service because of excessive gas leakage I was
advised that the corrosion leaks were detected by conducting sonic surveys at the
surface and where “voids” were detected in the coating, the pipe was excavated to

mspect for corrosion

The Armtransgas transmission system includes nine transmission meter stations as

follows

1 Bentomit-measuring gas coming from the Republic of Georgia
2 Airum - measuring gas coming for the Republic of Georgia

3 SevanI

4 SevanII

5 Dilyan Vanadzoz

6 Dzorakhbmur

7 Vanadzoz - Gumzi

8 Dashkert - Sermuk

9 Gozis-Stepanakert

a ArmemaPartII]
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A balance of the gas coming into Armema from Georgia and the gas dispersed 1s

mdicated each day on a daily log sheet (See Appendix II - Pages 1, 2, 3 & 4) On the

day shown, the unaccounted for gas was 1 75% I was advised that typically 1t runs
approximately 3% which 1s a considerable improvement from the 6% I observed during
my previous visit As you can see on the daily log sheet mentioned above, the
unaccounted for gas 1s calculated for each of the Linear Operated Branches The
director of each branch has responsibility of keeping the percentage unaccounted for to

4 mmmum

IGC was asked how the difference in volume 1n line pack as the pressure varies, 1s
accounted for 1n the United States Appendix VI, giving the formula, was E/mailed to
Mr Barramican Artiom, Chief Dispatcher of Armtransgas upon my return from
Armema Also, I am including as Appendix VII, a six page dissertation concerning

unaccounted for gas

The Armtransgas Transmission system 1s divided 1nto seven Linear Operation
Branches, (Appendix VIII, Pages 1, 2, 3, 4, 5, 6 & 7), each headed by a Director who
has the responsibility of all operation and maintenance 1n his branch The branches are

Iisted as follows with the number of transmission meter stations 1 each

Dilyjan (3), Abovian (1), Yerevan (0), Vanadzor (1), Gumir (2), Martum (1) and Gorts
)

IGC was furnished a very voluminous and comprehensive report titled, “Abovian
Pipeline System, Gas Storage and Technological Constructions, Rehabilitation Program
for 1997-2000" T had spot translations made to give me an indication of what 1t
mcludes AsT said, 1t 1s very thorough The first eight pages of this report, included
as Appendix IX, give the reader an 1dea as to what 1t consists of Photographs 9

through 24 showing transmission pipeline problems, were taken from this report

Armtransgas’s transmission system 1s operated and maintained under Russian codes and

Regulations For the readers information we are enclosing, as Appendix X, the

2
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translation of the standard mnstruction on “Hot operations implementation of the existing
pipelines, gas collection systems and gas storage stations transporting natural gas”
Generally speaking these mnstructions are very stmilar to those of ASME B31 8 the
American Code, with some exceptions As per example, "In-welding of patch”, lines

69 through 72 of the Russian Instructions 1s not allowed for the transmission systems in
the United States

Section I of this report, “Emergency Action Plan”, stresses the importance of having
emergency tools, equipment and materials The IGC representative visited the Yurevan
Linear Operation branch and discussed this with the Director They seem to have
adequate emergency tools and work equipment and the mobile equipment was in
reasonably good shape but need improvement Photographs 32, 33 and 34 show pipe in
storage I was advised by the Director that this pipe 1s for future construction and not
emergency pipe He advised me that the emergency pipe 1s at strategic locations on the
transmission system The pipe shown 1n Photographs 32 and 33 should be stored off
the ground, as 1s that in Photograph 34

Attachment XTI, Page 1, 1s the report of a leak on the transmission system including a
map of the location Appendix II, Page 2, 1s a translation of the report Appendix XII
1S a translation of a nine-page “Plan for Organization and Performance of Hot Works 1n

the Existing Operating Pipeline” It seems to be very thorough and complete
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Part IV

International Gas Consulting, Inc.
Armenia Trip Report
August 25 - September 5, 1998

Trip Report

Tuesday, August 25
Enroute Houston to Amsterdam

Wednesday., August 26

Arnived 1n Amsterdam and to Yerevan

Thursday, August 27

Established 1n Burns and Roe Yerevan office Met with Gagik Danielian, Burns and
Roe authonized representative and Sophia Naleandian, Translator

Fridav, August 28

Meeting with Gabrelan Nicolay - Director of jomt stock company “Haitransgas™ and
Jilivian Yuri, Deputy Director, to discuss purpose of trip, make plans to tour field
facilhities, and discuss dispatching and gas balance (Photograph 25) Meeting with
Roland M Adonts, Chairman of Board, Executive Director of Armrusgasprom,
Rouben Asatrian, Head of Foreign Affairs Department and Mikaelian Levon, Assistant,
to discuss morning activities and plans

Telephone conversation with David Cooksley discussing trip progress and plans Gave
copy of translated “Pipeline Integrity and Emergency Action Plan” to Mr Nicolay and
Mr Jun for review

Saturday, August 29

Toured field facihties with Jilvian Yur, Deputy Director of joint stock company,
“Haitransgas” and members of his staff Tour included inspection of several road
crossings, (Photographs 26 and 27), a transmisston meter station, (Dzorakhbiur), the

Yerevan branch dispatch center, the chromatograph 1nstallation located at the Yerevan
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distribution meter station and the Yerevan linear operation branch office (Photographs
26 through 35)
Sunday, August 30

Organized notes and read translations

Monday. August 31

Meeting with Makobian David, Deputy Head of Production - Operations Department
discussing the transmission system

A planned meeting with Jilvian Juri, Deputy Director, joint stock company
“Haitransgas” was cancelled because of pipeline emergency

Tuesday, September 1

Meeting with Jilvian Juri and discussed pipe failure reports, transmission system maps
and field orgamization Also, scheduled “Pipeline Integrity and Emergency Action”
meeting

Meeting with Bairomian Artiom, Chief Dispatcher, discussing unaccounted gas, line
pack and system gas flow

Discussed trip progress with David Cooksley by telephone

Wednesday, September 2

Jilvian Juni was not able to meet as scheduled because of previously mentioned pipeline
emergency Processed information and worked on trip report

Thursday, September 3

Attended reception at USAID office for American Ambassador, Mr Topson and wife
who will be leaving Armenia

Met with Winston McPhie, Assistant Director of USAID for energy

Meeting with Deputy Director, Jilvian Juri of joint stock company “Haitransgas”
Conducted “Pipeline Integrity and Emergency Action” Seminar (Photographs 1
through 3) Also see Part ITA

Friday, September 4

Exit meeting with Roland Adonts, Chairman of Board and Executive Director of
Armrusgasprom (See Part IIC)

Simulated pipeline emergency exercise (See Part 1IB)
2
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Recogmized at National Gas Engineers day celebration at Armtransgas office (See
Photographs 36 through 39)

Telephone conversation with David Cooksley

Saturday, September 5
Yerevan to Amsterdam to Houston

a Armema PartlV
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APPENDIX1I
Page 1 of 2
ARMTRANSGAS APPROVED
STATE CLOSED RA MINISTER OF ENERGY
JOINT STOCK
COMPANY G MARTIROSIAN
1998
EXECUTIVE DIRECTOR
|
l — e o —— |
DEPUTY EXECUTIVC DIRECTOR FOR QPERATION PROCESS consufan{ DEPUTY EXECUTVE DIRECTOR FOR ECONOMY
o —amﬁoTpm-dudnn and;pegfl?n— S lawyer dep of fnancat2oonomicand perspectve development

e

facnnicat dnision

dispatch and nomiafon deparment

commurnicafon depanment

dep ofaconent prevenuon and persanne! derense engnagmg

—_—— — — =

dep of supphes manceing and reaizaton

C— -

energymechanical dap

————— —

aumnsirate dep

—— . ————— e ——— - ——

¢ap constr and oonstr rehiabidfabon dep

cental acoountancy

staffand specal dep

PR _——— —

ol derense and mob msene

—_————— e —————

ENECUTIVE DIRECTOR

N GABRIELIAN
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APPENDIXI

Page2of 2

“APPROVED”
RA MINISTER OF ENERGY
G MARTIROSIAN

1998

“ARMTRANSGAS”

STATE CLOSED JOINT-STOCK
COMPANY

GAS TRANSPORTATION BRANCHES

| YEREVAN LOB

\BOVIAN LOB |

GUMRILOB

| MARTUNILOB | | bnuwios |

GORIS LOB VANADZOR LOB

CONSTRUCTION

BRANCH OF SPECIALIZED

REHABILITATION WORKS

ABOVIAN UNDERGROUND GAS
STORAGE STATION

GAS CONSUMING UTILITIES

SOVETASHEN
AGPCS

ABOVIAN
AGPCS

VANADZOR
AGPCS

HRAZDAN
AGPCS

AGPCS

ECHMIATSIN GUMRI AGPCS

JRVEJ AGPCS ARARAT
AGPCS

SERVICING

UTILITIES

AUTOTRANSPORTATION

LOGISTICS AND COMPLETING

LOB - hmear operation branch

AGPCS - automatc gas priming compressor station

EXECUTIVE DIRECTOR

N GABRIELIAN
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APPENDIX II
Page 1 of 4
30-Aug
Karmir Bentonit Arrum Bentonit Karmur Pipe Variance
Kamury Kamury
(B+A)
1524 0 1550 80 1563 0 -390 -96 29 5729
29 Aug P1= 1150 P3= 1120 Qpipe = -96 29 P2= 1190
O - )
30 Aug Pl1= 1020 P3= 1000 P2= 950
ARMTRANSGAS
Karmir Commodity | Svstem | Gas Storage Station Own | Entry Loss Commodits
Kamury gas needs gas loss
15240 2473 02 -3813 | Blowing | Withdrawal | Fuel gas 0 % %
4328 | 17214328 | 175
0 611 0
DILIJAN LOB
Entry Supplied Syste | Own needs Entrv  loss Commoditv  gas
Karmr m loss
Kamurj
1524 0 A1 |{Di | Se | Seva | Comm | -230 0 % Yo
ru {yan { va | n<2 oditv
m n-1 gas
& |- 69 | 1640 | 1521 26 4 1350 264 172 50
0 |46
ABOVIAN LOB
Entry Supplied Ssstem Gas  Storage | Own needs Entry loss Coimmodity
Sevan-2 Station gas loss
1640 Dzorak | Commodi | -90 Bl | W | Fuel | O Y% %
hbrur tv gas o |1t |gas
wi | hd
ng | ra
w
i g
200 2138 31 0 j61(0 269 011 {269 |013
1
YEREVAN LOB
Entry Commoditv gas Svstem Own needs Entrv loss Commodity  gas
Dzorahhbrur loss
200 263 24 -75 0 % Yo

118 428 118 447

%’%




APPENDIX II

Page 2 of 4

MARTUNI LOB
Entry Supphed Swvstem Own needs Entrv loss Commoditv  gas
Sevan-1 loss
69 Dashk | Commo | 577 0 Yo %
ent dity gas
0 10 54
076 673 076 721
GORIS LOB
Entry Supphied Svstem Own needs Entrv loss Commodity  gas
Dashkent loss
0 Lachun | Comm | -520 0 Yo %
odity
gas
0 503 017 327 017 338
VANADZOR LOB
Entry Supplied Svstem Own nesds Entrs loss Commoditn  gas
loss
Airum | Dilgan
80 46 Taron | Comm | -2180 0 % %
odity
gas
0 2422 098 389 098 405
GUMRI LOB
Entry Commoditv gas Svstem Own needs Entry loss Commodity  gas
Taron loss
0 16 47 -17 00 0 Y %
033 312 0353 322
i
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APPENDIX II

Page 3 of 4

GAS ENTRY AND EXIT REPORT BY “ARMTRANSGAS” FACILITIES
Entry Red 15240 Georgia Entry Flow
Bridge
Bentonit+Amrum 1563 0 1900 0458
Bentonit 15550 Start of month Start of year
Airum 80
Withdrawal from 6110 Entry 50191 0 891602 7
UGSS
Storage m UGSS 00 Commodity gas 56088 2 815047 8
Commodity gas 24730 Energy facihities 45667 8 5585118
Yerevan 730 Storage 00 63626 0

UGSS | Withdrawal 10 495 28566 0

Active gas
balance
. Hrazdan 20630 AGPCS 289

Vanadzor 85 Yerevan 1 82
Other 3279 Yerevan 2 100
Energy facilities 2062 0 Hrazdan 20 Own needs 00
Yerevan 00 Jrvey 26 System (+,-) -381 30
Hrazdan 20620 Etchmiadzin 22 Loss 433
Vanadzor 00 Ararat 00 (172%)
Other 00 Vanadzor 30
Cement Plants 156 0 Gumn 10
Hrazdan Cement 00
Plant
Ararat Cement 1560
Plant
Boiler-house 00
Industry 491

Public utilities 850
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TIME SCHEDULE
1 Sep 98
Name Parameter | 8 00 1000 }1200]1400|1600 180012000
Mazdok Pent/Pex [323/00
Chm Pent/Pex |117/00
QM 790

Bentonit Pent 91

Q/Mh 400
Airum Pent 94/9 4

Q/h 00
Total entry Q/h 400
Total flow Q/h 926
GDS-1 Pent 90

Pex/Qh [30/45

GDS-2 Pent 00
(TPP) Pex/Qh |00/00
(Naurit) Pex/Qh |00/00
(City) Pex/Qh 00/00
Hrazdan Pent 80
(TPP+State District PP) | Pex/Qh | 55/810
(Cement Plant) Pex/Qh [00/00
Vanadzor Pent 100

Pex/Qh {00/00
Ararat Pent 87
(New Cement plant) Pex/Qh [{00/00
(Old Cement plant) Pex/Qh {18/01
Other Q/h 70
Energy facilities Q/h 810
Cement plants Q/h 01
GSS - mjection P/Q/h 00/00
GSS - withdrawal P/Q/h g8/330
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THE LIST OF “ARMTRANSGAS” EMPLOYEES,

Y Jilavian

H Mikaelian
D Hakobjan
M Hairapetian
G Nazanan

A Sahalian
L Pogosian
Y Avetian

A Khachatrian
S Aklunts

J Markanan
G Pambukchian

H Harutunian

ATTENDING THE SEMINAR

Deputy Director

Assistant to Director

Deputy Head of Production-Operation Dep
Head of Yerevan LOB

Head of Abovian LOB

Foreman

Head of Vanadzor LOB

Deputy Head of Vanadzor LOB
Deputy Head of Gumr1 LOB
Head of Gonis LOB

Deputy Head of UGSS

Chief Dispatcher of Dilyjan LOB
Head of Safety
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APPENDIX VI

LINE PACK

To calculate the amount of gas in any Linear Operating Branch (LOB) at any given time,
multiply the piping volume within the LOB (length of pipeline in meters multiplied by

the cross sectional area 1n square meters, plus any adjustment for volumes of accessory

piping, attached vessels, etc ) by pressure, temperature, and compressibility factors

Q:PxTonxV

Where Q= gas volume in standard cubic meters
P= Average LOB pressure- kilopascal absolute-kPaa
P.= Standard pressure- kPaa
To= Absolute temperature at standard conditions- degrees Kelvin-(°C~273)
T= Average absolute gas temperature- degrees Kelvin
Z,= Compressibility factor at standard conditions
Z= Compressibility factor at actual average gas conditions

V= Total LOB piping volume- cubic meters

Daily lIine pack differences, in conjunction with daily gas volumes measured into and out

of each LOB, will provide a more definttive daily accounting of gas inventory

Pagelof1l
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UNACCOUNTED-FOR GAS

Page 1 of 6

Mike Eaydell
ENTEX
A Dwision of Arkla, Inc

P O Box =30
New Iberia, LA 70562-0550

Unpaccounted-for gas can be defiped as the
aiffersnce berwesa the amount of gas purchased and the

amount of gas sold through a measured gas distmbution
system.”  This differsace 1s commonly descmped as a
percentage of  gas  purcaoased

"PERCENT
UNACCOUNTED-FOR GAS ©

Ezample
Unaczountsd {or Gas

Gas Purchased 50 D00 cubic et
Gas Soid 45 000 cubic feet

5 000 cubic faet
Percent Unaczountad for Gas

Unacsounted-for Gas
Gas Purchased

5 D00 cubic feat x 100 = 10%
50 000 cubic faet

Unaccounted-for gas figures can be e ther posiuve
(more gas purchased than soid) or pegative (mors gas sold
than purcnased) In either szse, 1t 1s importzat to detsrmine
wnat fac.ors are contriounng to the unzccounted-for gas and
shminate them. We are concerned aoout unaccounted for gas
for two reasons, safety and ecomomics — Comcen apout
unzccounted-for gas for pubnc safety metude. leakage third
party damage and gas thett. Thsse factors contnputs to
unaccounted-for gas that can aave-sely affect the safery of
our customs-s Economucally, unaccounted-for gas
reoreseats lost revenuss that are not recoveraole It 1s gas
purchased from a suppne- but not sold to custome-s (positive
unaccounted-for gas)

There are *wo types of unaccounted {or gas

1 Operaticnal
2 Accounung

Indiviqually or together thev make up the total un-
accounted-for volume for a patu-al gas aistnioution or t—aps-

mission svstem

Ovetional Unacenunted-for Gas

QOpe—auonal uraccountsd-for gas evists because ot
the dav-to-dav pracicss of purcaesing, transporung and
selling of narurl gas

Events resultng in operational unacsounted for gas could be

A Lsakage

B Maeesurament

C Pressurs Regulzucon
0 Third Party Damage
E. Construction Acuwvity
F Theft

Lealkoge

Leakage 1s the action of unmeasured gas passing
from wathun 2 transmession/aistrioution system to the outside
atmospnere.  Leaks can occur on pioe walls, ar weloed
screwed, or flanged connections, at couvhngs and at vatve
stems  Geneally, leaks can appear at anv pomt oo 2
pioeline/main/sevicelme and on any objec attacged to the
svstem (figure 1) Causes of sucn leaks on the system pmgnt
be improper assemoly or mamtenancs, faulty matemal
darcaged equioment or corrosion

b s 4

{ 1 ¢ $

I

{4[: L ; ! n'l ¥ B
R TTII e e a4 et AR

Figurs I Leakage1n a gas system can have an effect oo
unaccounted-for gas

The volums of gas lost s dependent upon the size of
the poie {or onfice) and the pressure on the svstem. The
larger the sizz of the hole or the higher the pressurs, the
greate- the volume of gas lost  If 2 prpe has a ons-tncn hole
with 25 psig of pressurs on it then 39,700 cumc fest per
hour will ascape  However 1if the pressure was only 10 psig
then only 18 600 cupic fest per hour would 2scape A very
economueal way of reducing unaccounted-for gas assoc ated
with leakage 15 reduction of system pressure A gas systsT
should be ope-ated at the safest mmmimum prassure that wal
allow agequate service to the castomer Controls can be
adaed to the svstem 1n the form of telemeatenng  ternpe-aturs
boasters and reguiator sations 1o ensure that the customes
demand can be met  Figure 2 illustrates the effect svsizm
pressure has on a 0 2507 hole
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EFrzCTS OF SYSTEM PRESSURE

ON LERIAG

-
!

_

PRESSURE {PSIG)
1 e Se—

Figure 2 The effect of svstem pressure on lealags

We have discussed how pressure effects lzahage but

the size of the hole can also effect Jealage A 125 inch hole
on 2 pipeline with 25 psig on 1t will pass 620 cuoie fest per
bour If thus leak 1s not astected for a year then 5 430 000
cubic fest of gas will be lost  Therefore a small leak can be
just as detnmental as a large leal

Some companes have set up dzparimsnts aedicated

to condusting leal, surveys These survevs reouirs personnel
to wall the facihiies with eqwproent specificallv azsigned to
gatect leals The two pnimary devicas are comolsuple gas
mndicators and flame omization units

It 1s also possiple to wvisually inspect the

pioshineisarace by conauc ing a vegaianon survev and soap
test Gas sesping througn the soil to the atmospaz-e will hall

\va_a

e

tation on the surface  This provides 2 tell-tale sign of
lzaks

Tae soap test constsis of apphving 2 foamung agent to

o2 susnected opject and joohing for bubbles Gas leahing
tarougn will cause the sozp to foam

Another method of astecting leaks 15 mcreased

odonization If the amount of odorant inyected wmto a svstzm
15 incrzased for a snort psmod of ume an increased numoer
of customers will call in leak comolamnts  Trus procsdure
puts customs-s {0 worl n surveying the svsten for Jedks

This practice should only supplement not raplacs company
lzal survavs

Once leaks arz tound tney should bs reoorted

promptly to the construzuon department The construction
dzsanument will correct or reparr the leaks vy placng clamos
ovar them replacing the secuon of pipe or msulling new fit-

ungs

\easurement

A n2w mere placed n se~vice 15 aesigned 10

reasure dry clean natural gas accurately  However the pas
slowing througn our svsiems 1s not alwavs dry or clean  As

tme Lozs by

s pas copaition can affect the mere—s causing

127 10 measurs maccarately  Dut and gnt muy collect on
1¢ impeljers of a rotary mster disullate mav drv out the
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bzurings of 2 turbme mete- or an oniics plat: may ge
mched These are some of the reasons wnv me -5 are fizid
t_sted peoutcally or incorpo-ated mlo an excnarge program.
Most comnpames have a mste- sxendege program for therr
resiasntial meters  Afte- a pemod of ume the mete—s are
removed from servics and brougnt back 1o the merz- snop 1o
br tested  Thezy are then put back mnto semace

If 2 meter allows one cumic foot of gas to pass, 1t
snould repister the same amount  Assume that the ac.wual
guanity of pas purchased 1s 10 000 cuoic fest, but the
purcnase mater 1s | % fast measuring more gas tnan acrually
passes throush the mete-  Then 1t will regster 10,100 cupic
feer If the company that bought the pas sold 1t to 2 customer
wrnere the meter was 1% slow, measuring less pas than 1t
actually passes througn the meter, the meter would record
only 9 900 cubic fest The tota! aifference would be 200
cubic feet or 2% unaccounted-for gas (figure 3) Thus 1s why
1t 15 pessssary for meters 10 be tested routinsly  Untzsted
meters can have detnmental effects on the perceat of
unaccountad-for gas

PURCWST METER €155 MOTTR
1K FasT 15 S1ow
10 MEF 13 MCF

1LC° 710 MCT R
[Bimszmeros cserasesmumni

Sigure 3 The metzs must be measuring the gas corec'ly

or thars will pe e-rors

P—essure Reoulation

Most rzsiceatial and small commersial customes
applianess requmre a2 pressurs of 4 osig to work prope-ly In
some ceses the sguipment may rsawirs a ugner pressurs
These customers volumes should be compensated for by
using z fixed factor multipliz- or 2 pressure compsnsaung
index  In zither case 1t 1s important that the regulator be set
at the correct pressure

If a regulator 15 ser at a pressure differsnt from that
for whicn the customer 1s being billed there will be
unaccounted-for gas  Figurs 4 illustrates the 2fiect on mea-
surs-Tznt at pressurss othe- than that for which the castomer
1s bemg tulled  The custome- in figure 4 15 being se-ved at
an elevated pressure of 5 pstg and billed on a fixed factor
muluphz- If the dial diffarence for the month 15 743 1 mef
and the muluplher for 3 pstg were aophiad the customer
would be billed for 1000 mef I in fact the prassure was 8
psig, for =xample, the custome~ would acmually ressive 1153
mef This represents 4 loss of 153 mefor 15 3%
unaczounted-for  Theesfore  service pe-sonnsl must take
cars to snsure that a newlv-installed ragulator 1s szt at the
pressure for which the castomer 1s baing billed

9
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Tigure 4 The effect of deviauon i pressure on
upaccounted-for gas

STAHDARD MCF

Also if the regulator is pot responsive to changes 1n
the load, the pressurs will flucruate causing the same type of
unaccounted-for eror The effects of boost and droop must
be onside~=d when cnoosng a regulator for fixed factor
measursment

Third Party Damace

Outside contractors working pear pamual  gas
pipelmes and maws will padvertently damage the pio=
causing gas to essape 10 the atmosoners TS not oaly
causss an inc-ease i the umaccounted-for figure but also
endange-s buman hife The best way to prevent thurd pary
damage 1s through a “"call betors you aig” program (figure
5) Thus reowres contractoss who are msalling wate mams
roads storm g-aims, et to notfy uuuty compamss of
impeading copstruc.on pear their facimties  Once pouified
the company will send pe-sonmel to tne stz to mark the
company's faciunes Most compames esumate the gas loss
and etpemse meurred 1 repanng damaged faciiiues zod
cnarge the contrac or respogsiole for the inciaent  However
the gas escammng from 2 damaged poeline can oniv be

estimated
A O
SB e

3 =

S IAR }

&

o

Figure § A call be ore you dig program he os

prevent tnrd party damage

Construetion Actimity

Gas that 15 purged from a pipehine dunng construc
ton can be z iactor w the upaccounted-for Dunng major
construc jon projects 1t s advisable to esumate the Jmount
of gas that will be purged througnout the ope-auon  Tre
figure couild be userul i unde-sanamg the cawse of
unaccounted-for gas 1o a system. This could be mnsignificant
I tus 15 a pormally hign volume svstem However 1t can be
4 1ac or 1in smuller svsiems
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Theft

The wnaccounted for gas atinouadoiz to thel. 1s an
economic and saretv conzern of tae natu~al gas industv  We
are wterested pot only 1o lost revenues but also in enmnat-
ing dangerous customs- ac jons s5uct as manng illegal con-
nections or tampenng with metz=s  The percentage of cus
tome-s that steal gas will varv 1 eve region of the country
In some areas the problem s 50 wide-spread that specidl
geoartments have pesn set up witnin companies (O mvesti_ale
and prosecute gas the®t In othe- arsas meter reade-s arz on
the alert to look out for illegal conneztions and metz-s that
have besn tampered with  Anothz- metnod 1s to seal all
mete~s and momor the seals  If a szal 1s broken and the
metzr bas besn tampered with then the customer should be
prosecuted  This bas proven effecuve in reducing incidents
of gas theft

Accountine Unaceounted-for Gas

Accounting unaccountad-for gas rasults from t-ans-
fernng actual informaton nto data and th=n into reports
This consists of

Contrac usi
Chart Integraton
Data Entry

Cycle Billing
Report Compiiing

mMoowp

Basically accounting unaccounted-for gas takes
place n the offics, wmle accountng ops-ational unac
counted-for gas occurs mn the fizid

Contractual Unaccounted-for Gas

Cont acmal unaccounted-for gas s a coasant pe”
eatage spec fied 1n 2 contac benween the ouyer and seller
Tms clause mugnt be written nto 2 contract wn2m g25 1o
bougnt and sold throuzh the same meter If the selle-
believes he s losing gas dus to comorasssion fuel usage
meter wear or lealase he mav reguirs the buve- to compen-
sate bum for the gas  The following e-ample snows how the
cont-act with 5% unaccountad-for gas would be used m cal
calating the total amount of gas purchased

Exampie

Volume measured by the meter 50 000 cubic feet
Percent unaczounted for specilied

n the contract x 5%
Voluma added to the bill 2 500 cubic {aet
Total volume purchased 52 500 cubic feet

The cont=ac ual unaccounted-for gas also mav b
allocated 2s fuel wsagz such as ras that 15 used to fue!
compressor power pnz.mauc controllews or suoplt pilc
regulatars
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Data Entrv

Once toe coarts are calzaiated and the meizes -zad
the aaua 15 entered 1nto the computes  Tpe computer can be
uulized to gen=-atc the cusiome~s volums statements and gas
bulls Incorrec oata enterea ioto the computer or a mustahe
maoe in aata eotny, will result i biliing erors  E-vors snoow
up 25 upascounted-for gas In some officss the aata 1s
entsred twice and compared, 10 ensure that data eatry €707
are canght and ehmnated  Also aumiting the exisung
customer data files allows evors to be found If a customer
1s s=~ved on elsvated pressure (any pressurz avove 4 osig) be
must bs oidled 1or it This can be oone by usmg 2 fixed
factor multipher It 15 rmporant that the correst factor be
ussd in calenlanng the volume If wcorres factars are used
then the unaccounted-for gas will be afiected
Cxcle Bulling

A aistnipution company caanot read all of the r=si-
dential, commercial or indusinal maters m one day Thers-
for=, the mete=s zre divided up oto routss, with each route
beong read by a aiffersnt metsr reans- on a aiffersot day
Each day that the routss are read 1s called & billing cyoie
For instance, 2 —star may be read on February 3rd, with the
gas usage being accounted-for 1o Feoruzry Even thougn the
gas was actuzlly consumed qunng the previons month of
January

Trapsoussion comoames usually bave a2 humuted
numpesr of large volume custome-s Therefore, tnsy czu read
most of thetr meters m ops gzv (or aunng ons billing cvele)
Toe aiffsrsncs 1o billing cycies patwesn the transouss.on and
aistmbution company can ada to the accounting unacsounied-
for gas  Thus 15 most evident dunng the winte- months
whea cold weather dess not ozsur m two copsesutive oing
penods (the two months do pot have the same numpes of
Heaung Degres Davs ) If woloer weathe- ocours m the pre-
vious month, then the unaccounted wall ve posiive  This is
because more gas was purcaased by the aistnpuuon company
mn the previous month than was billed to the customes

Reports

Unaccounted-for gas reports can be beioful m hign-
hgnting systems with unaccounted-for problems  Reports
can be comoiled to snow monthlv upaccounted-tor
information or  12-month waaccountsd-for estory  The
monthly reports provide de.a'sd mrormation on each svstem
such zs the volume of gas purcpased and sold tne amount
and percentage of upaccounted-for gas, and vearly
inforrauon  To compile a report like thus 1t 1s benefic al to
asstgn source of gas codes to each customer These codes
reprasent the souwce from woich the gas 1s allocated to the
customs-s This way customer volumes can be compiled by
suoplier or gas svstem (town) If the source of gas cogs 1S
wncorrest for a partcular customer thea therr volume wall ot
be used 1o caleulatng the unaccounted-for gas for that
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svstemm  Tms could result m a larpe usascounted-for figure
Toe moathhy revon onuv gives you monthly mio™mation In
orasr to svaluate the vabiawy of the mortwv report 2 12
month report 15 used 1o proviae the monthly pscen
upaccounted-for gas tor 12 months Thus can be used to spot
trends for each gas svstem  If the percestagss are werezsing
1t mgnt be wortn mnvesugaung

Charts

Charts are vsed to record the prassure, volume and
temperature The first step 1o requeing the unaccounted-for
gas associated wath cparts 1s to eosure that the recordes are
recording the three vanaoles correctly  Are the peas
mariang” Is the mecnamesa] closh wound up? Is the chan
mstalled correcly”? Is the recorder calibrated? If the znswer
to any oussuons s oo, then the volume will be inzorrest
You may ead up esumating the customsr s bill, thereoy
mereasing the pe-cantage of unaccounted-for gas

Once the chart 15 removed, 1t must be correctly inte-
grated to provide the correst volume  If the pressure on the
caart 1s copstant tms is easy to do  However, this doss not
always bappen  Someumes the pressure flustuates  If three
people mtsgrated  these cparts, vou could not expest theur
results to be clossr than = 1% to = 3% In order w0
alleviats tis proolem an eowpmsent cozngs would be
required m the fisld Changes could inciude mnstalhing 2
more responsive regulator 2 mecnamcal mntsgrating gauge,
an siectromc mtsgraung gaugs z flow computer, or a real
time mezsurement systedl

Thbe azy that 2 chart 1s tzken off the mats- can sffect
the unaccounted-for figure  Some supplie~s coznge the cnarts
at the end of tne month wmle the company that purcnased
the gas mav remove ther cparts oo tne closest worhoay
(figurs 6) Thus can bave 2n ¢ffec on the aiffersnce betwesn
the zmount of gas bougnt and sold for that month If the
purcazser removes lus cpants early and then cold weather
occurs, the supbusr may record more gas sold than tne pur-
cazser The eod result would be 2 hign pe-centage of unac-
counted-tor gas sven though no gas was acmazlly lost.

PURCHASE CHART SALES CHART
3 B3 28 DAY
48 MCF 25 RTF

Figure 6  The pumosr of davs that 2 chart 1s left on the
me =r zan eftec, the accounung unacsounted-for gas
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Thoe volume wowa be recorded on the next month s
caarts, thus balanc.ag out the previous month s unaccounted-
for gas  One mouth the wnaccounted-tor gas may pe 25%
but the pex. month 1t mgnt be -20%  If the two months are
adaed together the total unaccounted-for gas 15 5%

Reguang the Unaceounted-for Gas

So ‘ar we bave talked about the diffe-ent types of
upaccounted-for gas and therr related causes Also we

Page Sof 6

discussed differeat ways of reduc.ng the unaccounted-for gas
Before we begin reduzing the unaccountzd-for gas, we must
deteTuine what type it 1s  The bes. wav 1s o svstemateally
wvestigate the gas system (figure 7) Once a thorough
wmvesugation 1s completed, then the aporopriate steps can be
tahen to correct the proolems It 1s imoorunt that while
conducting the 1nvesugation vou stav calm unde-stand the
lavout of the svsiem and talk to the wndividuals who operate
the svstem. These three steos will maks it easier to begin
parrowing down the causes of the unaccounted-for gas

REDUCING THE
UNACCOUNTED FOR GAS
(A SYSTEMATIC INVESTIGATION)

Type of
Unaccounted-for Gas

Action

OPERATIONAL

Leahage Leak survey the svstzm.

Report all leaks found to the coastruction cspartment.

Incrzase tne odorant myection rats and rollow up on all custome- leal. complamnt calls
Soap test all connections og pew equipment wsallanons

Conauct 2 pressurs stuay of the system 1o getemune the minimum pressure required
Ins.all regulators, booste-s, or telemetry equiomsat to reauce the svstem pressurs

Wimess the suooner s field tests of purchase meta-s
Set up a program to rouunely field test large mete—s
Se’ up an ags change program to test small mere-s
Contnually momtor all meter test results

Retire meters that are contiaually out of proof

Pressure Regulation

Inspect all regulatars used to se-ve customers og fixed tac'or bithng  This wiil ensure

that they are set on the prope- pressure
Momtor the performance of the sxisting regulators reunng regulators that ars not
responsive sgough to flow fluctuations

Thurd Party Damage

Advertse 3 “call before vou dig” poone aumber for cont-ac*ors use

Send indiviauais to the field to marx your facilities before const-uction bag ns
Charge contrac*ors for the expanses mcar-=d reoainag damaged pioelines

Canstruction

Estumate the amount of gas purged during construc 10m ac vittes  Incluce this ammotnt m
the unaccounted for gas reoorts

Ins.ai] valves to allow you to solate sections ot the piveline whan purging

Alet me er readers to waten for illegally ov-passed mere-s

Set up ag award program for emplovess finding cusiomers s ealing gas

Seal merers and momtor the seals

Prosecate custome-s steaimng sas

Generate 2 report of customers with ancaamac ensucallv low _as consumrsuon
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1gum= 7 A svstemauc iovestigation of gas svstem aliows vou to DaTow 0OWD Loe reason for uraccountea-for gas

Type of
i Unaccounted-for Gas Action
ACCOUNTING
Contractual 1 Locate all areas wpers contacmal Loacsounted-1or gas 1s used
2 Whsn renswing gzs purcaast CODUACSS, negouates the pesztage of unaccouated for gas
; Crarts 1 Reolace 25 many coarts as possiole with £xed 1az or biling, mecnamcal mtspating
gaupss, electromc mteg-at.ng gaugss, flow comoutes or real me messurement systams
2 Se' up 2 program 1o have the cnarts auauted by an outside firm

Ins.all regulators that are responsive to flow vanzuons Tius wall provide 2 constant
pressure woica 1s exsier [0 mtegrate on a chatt

Wi
w

Write aown al] data to be used for caleulaung volumes so that 1t 15 l=giole

Gene-atz a report histng custome-s that ars fixed facor oilled  Use the list to ensurs that
the correct fac.ors are peag used

3 Auqil customer cata 1o ensure that it 1s coced correstlv

[ 1S I

! Revorts 1 Momnitor the montnly and 12 month upaccounted-for gas ~=ports

2. Cpazs to sosure that the source of gas cocss ars coreet for eaca custome-

3 Reoorn all caangss 1o 2 gas sytam, SUCD 25 DeW SUDDLESTS OF TVINg SyStems togstne~ so that
; the usaccounted-for gas ~eports can be corested

1 Stav calm wane investigating causes of usacsouatea-for gas
2 Unpge-stand the lavout o/ the svstsm be.ng mvesugatsd
3 Tall to ths marvigrals wno ope-ats the svstam for le2cs

gas
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REPUBLICA OF ARMENIA
MINISTRY OF ENERGY

STATE ENTERPRISE
“ARMTRANSGAS”

ABOVIAN PIPELINE SYSTEM, GAS STORAGE
AND TECHNOLOGICAL CONSTRUCTIONS
REHABILITATION PROGRAM
FOR 1997-2000

YEREVAN 1997 (SEPTEMBER)
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1 INTRODUCTION

2. GAS TRANSMISSION SYSTEM

3 DESCRIPTION OF PIPELINES AND TECHNILOGICAL CONSTRUCTIONS

TECHNICAL CONDITION

GAS TRANSMISSION STATIONS

ELECTIC-CHEMICAL PROTECTION INSTALLATION

BUILDINGS AND CONSTRUCTIONS

TRANSPORTATION MEANS AND MECHANIZMS

CONCLUSION

PHASE I (1997-1998)

10 PHASE II (1999) PHASE III (2000)

11 GAS STORAGE STATION

12 TABLES -ATTACHMENTS (TECHNICAL CONDITION OF ABOVIAN
PIPELINES AND OTHER EQUIPMENT)

13. TABLES -ATTACHMENTS (TECHNICAL CONDITION OF VANADZOR
PIPELINES AND OTHER EQUIPMENT)

14. LIST OF TECHNICAL CONDITION OF ABOVIAN BRANCH PIPELINES
AND GAS TRANSMISSION SYSTEM ELECTIC-CHEMICAL PROTECTION
EQUIPMENT UPTO 01 09 97

15 LIST OF TECHNICAL CONDITION OF VANADZOR BRANCH PIPELINES
AND GAS TRANSMISSION SYSTEM ELECTIC-CHEMICAL PROTECTION

EQUIPMENT UPTO 01 09 97
16 LIST OF TECHNICAL CONDITION OF GORIS BRANCH PIPELINES AND
GAS TRANSMISSION SYSTEM ELECTIC-CHEMICAL PROTECTION

EQUIPMENT UPTO 01 09 97

17 PIPELINES SCHEMS

18 ILLUSTRATIONS CHARACTERISING TECHNICAL CONDITION OF
PIPELINES
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1 Introduction

“Armtransgas” SE 1s founded by the MOE order N 121 GM dated 01/31/97
“Armtransgas” SE carries out the following main functions,

Natural gas transmussion by gas mainlines

Natural gas accumulation and storage in underground storage facilities

Import of hiquefied hvdrocarbon gas storage in underground and overground storage facilities
regasification and supply to consumers

Gas mamnhne constructions GDS other gas svstem facilities, their operation and maintenance
Gas sector 1industrial production

Functions carried out by “Armtransgas can be classified according to the following directions

Gas transmission

Natural gas storage

Liquefied gas storage and reallization
Industrail production

Construction

[I Gas Transmission System (GTS)

The “Armtransgas balance as at 09 01 97 shows

Gas mainlines — 1918 54km

Gas distribution stations (GDS) with metering units — 60 st
Electric protection stations — 139 facilities

Operators’ and observers’ houses — 49

Including

a)

b)

Abovian gas mainline operation and gas supply branch

Gas mainline pipes with diameter 1200 — 300mm - 1027km
GDS with metering units — 32 st

Electric protection stations — 76

Operators’ and observers’ houses — 31

Vanadzor gas mamnline operation and gas supply branch
Gas mainline pipes with diameter 1200 — 250mm - 581km
GDS with metering units — 18 st

Electric protection stations — 41

Operators’ and observers houses — 12

Goris gas mainline operation and gas supply branch

Gas mainline pipes with diameter 700 — 300mm — 310 5km
GDS with metering units — 10 st

Electric protection stations — 22

Operators and observers houses — 6

BN\

NS
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1  Gas mainlines
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DESCRIPTION OF TECHICAL CONDITIONS OF GAS MAINLINES ANS
TECHNOLOGICAL CONSTRUCTIONS INSTALLED THEREON

Name of Gas Diameter Length Length of Location of Cause of failure
pipeline broken-down broken-down
uas pipeline gas pipeline
I Abovian gas mainline operation and gas supplv branch
Kazakh- 720 138 1000 52-53 Shide
Yerevan
Kazakh- 720 138 7000 30-87 Corrosion
Yerevan
Kazakh- 720 138 17000 0-8 Shde
Yerevan 163-176 Protection area
violation
Corrosion
Yerevan- 530 554 8000 0-8 Shde place
Armavir Protection zone
violation
Corrosion
Yerevan-Ararat 377 379 7000 0-7 Corrosion ]
Ilyichevsk- 720 866 33000 27-60 Corrosion
Yerevan
Sevan-Vardenis 525 99 1 1000 87-88 Sevan water level
drop
Sevan-Vardenis 1000 95-96 Corrosion 1n turfy
environment
Sevan-Vardenis 18000 54-72 Corrosion
1 Vanadzor gas mainline operation and gas supply branch
Red Bridge- 1020 30 500 12513 Insulation
Yerevan dislocation
Red Bridge- 530 551 19000 20-40 Corrosion
Alaverds
Vanadzor- 530 42 1000 [7-18 Shde
Alaverdi 300 ol Bele) Protection area
1000 36-37 violation
% Vanadzor- 330 12 Quarter
| alaverdi Dismantled
| Dilyan-Alaverdi 330 354 20000 Taron after earthquake
' Vanadzor-
; Gumri 330 581 ¢ Vanadzor !
| Vanadzor- 330 581 600 24-25 Mechanical
, Gumrni 1000 18-19 damages and

q4
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protection area
violations
Red Bridge- 720 556 9000 21-30 Technologicav
Alaverd: olations
COITOsI0n
Vanadzor- 720 397 1000 36-37 Protection area
Alaverdi violations
Vanadzor- 720 541 1000 18-19 Protection area
Gumrt violations
Vanadzor- 720 60 11000 49-60 Mechanical
Armavir damages

TOTAL 158 4km

2 Gas Dustribution station (GDS)

Amongst 60 GDS and metening units mstalled on GTS 16 gas distribution stations have unsatisfactory
technical conditions 1€

e Missing control-metering devices and automation means

e Physical wear of flowmeters pressure regulators and filters

» Absence of heating lectric supply and communication

3 Electric-chemical protection station (ECPS)
Because of embezzlement no ECPS (amongst 139 stations installed on the s\stem) operates

4 Buldings and structures
17 houses of operators and linear observers ( amongst 49 houses) are in emergency conditions Because of

heavy rains and road wash-outs access ways to GDS and tap sites became non-passable The reparr is
necessary

5 Vehicles and Mechanisms

Vehicles and mechanmizms provided tor gas pipeline maintenance and GDS are in extremely poor conditions
Techmical specifications of gas pipelines GDS taps ECP umts and other structures are given in the
Attachments

Conclusion

Taking into account the circumstance the gas mainlines maintained bv Abovian and Vanadzor branches are
underground their technical status can be defined onlv after receiving results of diagnostic analvsis and test
After visual review ot GTS carried out by Armtransgas commusion 09 01 97 conditions of gas mamlines
GDS, ECP and other structures thereon can be evaluated as unsatisfactory

Taking 1nto consideration the above-stated the Rahabilitation Pragram s proposed to be implemented i1n 3
phases for continuous and sate operition and gas transmission at minimum losses The scale of works for GTS

rehabilitation in 3 phases are ginen below
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PHASE 1 (1997 - 1998)
N Name of works Unit of Quantity Amount in
Measure USb
1 Places of gas pipelines to be rehabilitated
1 gas mainline
KazakhOYerevan 52-53km-1000p/m, 80-87km — 7000p/m
Yerevan-Ararat gas pipeline 0-7hm — 7000p/m
Sevan-Vardents gas pipeline 87-88km and 95-96km —
2000p/m
Red Bridge-Sevan gas pipeline 12—13km - 500p/m
Vanadzor-Alaverd: gas pipeline 171-8km, 21-22km
36-37km — 2300p/m
Red Bridge-Alaverdi gas pipeline 21-30 — 9000p/m
2 Drafting of design-estimate documentation Km 28 8 1200
3 | Rehabilrtation of the gas pipeline damaged places noted m § Km 28 8 1780 0
4 Purchase and installation of ECP units Units 76 3600
5 Repair of GDS and Metering umnits Station 32 64 0
6 Repair of Tap units Piece 30 600 0
7 Repair of Metering and control-metering devices Set 45 3000
8 Repair of Electric equipment and lines 180 0
9 Repair and installation of communication 600
10 | Repair of mechanisms emergency equipment and vehicles 12C 0
11 Reparr of operators’ and observers’ houses Piece 8 60 0
TOTAL 3644 000 USD
PHASE 2 (1999) PHASE 3 (2000)
N Name of Works Unit of 1999 2000 Remarhs
measure Scale Amount tn Scile Amount 1n
USD USD
ABOVIAN BRANCH
| Dratting ot design- Km 42 215 31 120

estimate
documentation tor
rehabilitation ot gas
pipeline damaged

Glp
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| places

[§8)

Repair of gas
pipeline

Km

42 8115

(¥8)

Cleaning and
testing of gas
pipelines

km

200 400

100

Purchase and
installation of ECP
units

Set

76 222

wn

Rehabilitation
renewal od GDS
gas metering units

and purchase of

new flowmeters

Piece

(3
88
—
L
12
<O

1300

Renewal of taps

Piece

200

Repair of metering
and control-
metering devices

Set

45

o]

Renewal of electric
supply equipment

Renewal and
installation of
communication

10

Renewal of
transport and
emergency
technique

160

11

Renewal of
operators’ and
observers’ houses

60

VANADZOR BRANCH

Drafting of design-
estimate
documentation for
rehabilitation of gas
pipeline damaged
places

km

20 130

117

2

Repair of gas
pipeline

Km

20 5298

(V3]

Cleaning and
testing of gas
pipelines

Km

100 170

100

Purchase and
installation ot ECP
units

set

12
th
9

|2
i

Rehabilitation
renewal od GDS
gas metering units

and purchase of

new flowmeters

Piece

18 1000
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6 | Renewaloftaps | Pirece | 10 250 | 250 |
7 | Reparr of metering set 10 50 50
and control-
metering devices
8 | Renewal of electric 150 100
supplv equipment
9 Renewal and 35 20
installation of
communication
10 Renewal of 21 10
transport and
emergency
technique
11 Renewal of 10 5
operators’ and
observers’ houses
TOTAL | 7226 | 6662
GORIS BRANCH
1 Purchase and Set 18 10 45
installation of ECP
units
2 Rehabilitation Piece 100 3 160
renewal od GDS gas
metering units and
purchase of new
flowmeters
3 Renewal of taps Piece 125 4 100
4 | Repair of metering Set 15 4 20
and control-metering
devices
5 Renewal and 4 3
nstallation of
communication
6 | Renewal of transport 3 3
and emergency
technique
7 Renewal of plece 2 1
operators’ and
observers houses
TOTAL | 267 | 332
| GRAND TOTAL | 18905 | 15209
Total amount by phases (1997-2000) 15 37 758 min LSD
Inciuding
Phase | 3 644 min USD
Phase 2 18 905 min LSD
Phase 3 15209 min LSD

o
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MINISTRY OF GAS INDUSTRY

STATE GAS INSPECTION

STANDARD INSTRUCTION

HOT OPERATIONS IMPLEMENTATION
ON THE EXISTING PIPELINES, GAS COLLECTION
SYSTEMS AND GAS STORAGE STATIONS,
TRANSPORTING NATURAL GAS

MOSCOW 1971
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GENERAL INSTRUCTIONS

1

The following STANDATD INSTRUCTION concerning umplementation of hot
operations on the existing pipelines, gas collection systems and gas storage stations
The instructions are to develop “Main gas pipeline mamntenance safety rules (edition
1963)”

Hot operations are welding, gas cutting and the other, connected with procedures
(flange heating and cutting), produced directly on the operating pipelines, gas
collection systems and gas storage stations

Standard Instruction is obligatory for all Gas Industry organizations, which are
performing hot operations on the pipelines, gas collection systems and gas storage
stations, transporting natural gas

Note The additional Instruction (in accordance with specific conditions and features)
for hot operation implementation on the pipelines, gas collection systems and gas
storage stations 1s 1n the process of development and co-ordination with gas inspection
now

4

Hot operations implementation on the compressor and gas transmuission stations,
technological faciities must be provided 1n accordance with “Gas mainhne operation
safety rules”, “Compressor stations equipment installation on the mambne safety
rules”, “Oi1l and gas producing industries safety rules” in force

Hot operations on the gas supply systems of willages, houses of linear repairs and
operators of gas transmussion stations must be provide in accordance with “Gas
economy safety rules” in force

This Instruction also developed for hot operations mmplementation during pipelines,
gas collection systems and gas storage stations blowing and testing

Hot operations can be planned and emergency Planned hot operations
mplementation must be provided in accordance with the terms of renovation
schedule Emergency hot operations implementation must be provide mmediately
after emergency detection Gas mspection must be mmmediately informed about the
emergencies on the pipelines In the cases of accidents and traumas the Trade Umion
Technical Inspector must be informed about 1t

All hot and rehabilitation works, connected with pipelines, technological facilities,
compressor and gas transmussion stations operation suspension must be coordinated
with General Board of Main Gas Pipelines and Gas Production Main Board

Pipelines Mamntenance General Board or Union gives the Orders for hot operations
(planned and emergency) performance and appomtment of supervision for these
works performance General Board or Union mm accordance with the scope and
technical complexity of the works can give the permussion for these works
performance and appomnt the supervision of hot operations implementation

10 Head of Linear Operation Station, Chief Engineers of General Boards and Unions can

be appomted as a responsible persons for these operations implementation In all
cases, the operations and resources use must be coordinated with the person
responsible for hot works performance
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11 Responsible persons for hot operations performance in the process of pipelines
blowing and gas testing (hquidation of cracks, holes, erosions) in accordance with
scope and complexity of the works Head of sections, Chief engineers, Heads of
welding-installation companies can be appomted as a responsible for installation
works or blowing and gas testing on the same pipeline The permussion and order for
the hot works performance 1s 1ssued by Senior welding-installation organization

12 In accordance with the Plan of Works organization and performance the Head of hot
operations provision 1s responsible for hot operations mmplementation management
and for their safety

13 Welding can be performed by the electric and gas welders, passed the examinations
according to the “Electric welders test rules”

14 Workers, passed the accidents hiquidation test can participate in the hot works
performance Before hot works starting Head of the hot operations performance must
mstruct the whole staff about accident prevention during the works performance
After 1t, every employee, who passed the course, must sign in the log of nstructions

15 Planned hot operations are performung according to the plan and schedule approved
by the Head of Board, Head of Linear Operation Station, Head and Chief Engineer
of Pipelines Mamntenance Board or Union In each case, when there 1s a problem
(swamp, hard-to-reach, underwater and over water parts, rocks, units of compressor
stations, operations on the several parts of the pipeline at the same time or
operations on the parallel lines) hot works performance must be approved by
Mainlhnes Maintenance Board in CO-ordmation with Gas Inspection

16 The plan of emergency hot operations can be developed, using the requirements of
the Instruction concerning hot operations organization and plan of thewr
implementation, by the Head of the hot operations on the site of emergency

17 Plan of organization and hot operations performance includes

a) pipeline name, place of hot operation performance, date and time of these
operation beginning and completion, list of the works 1n 1t’s production
sequence, consumer gas supply problem solution for the period of works
performance,

b) placement of the protection stations and facilities, communication means, list
of mnvolved 1n these works personnel (name, position, etc ),

c) order and sequence of connections and disconnections on the linear part of
pipelines, pipelines communications, means of automatic and electric-chemucal
safety,

d) Detailed scheme of the part of pipeline, where hot works must be performed

e) scope and type of the preliminary works

f) Repaired pipeline testing

g) team personnel, which 1s gomg to perform hot works on site, main and
additional means

h) accident prevention and fire-fighting means

18 Supervisor for hot works performance, Duty Dispatcher of General Department

must have the scheme and the plan for such measures provision According to
mutual agreement, one copy of the scheme and plan must be given to Gas Inspection

3
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Personnel, mvolved n  hot operations performance must be famiharized with
scheme and plan

19 Supervisor must recewe special permussion before hot works performance The
following information must be mncluded 1n such permission

a) date and time of works beginning and completion

b) name of Head, responsible for works implementation

c) team staff (specialties, surnames, imitials)

d) character of the work (1in the case of necessity schemes and sketches must be
attached)

e} conditions of work, safety means, mstructions

Permussion must be signed by the Director of the Organization, who signs the Order for
hot operations performance and gives it to Supervisor, who 1s responsible for such
works performance

Head of the Organization, who signs the Order concerning hot operations performance
must have 1 copy of the Permission, and the other copy must be given to the Responsible
Director

in the cases of introducing modifications mto work scope and their nature or in the case
of party change in the process of the hot works performance new additional permission
for further works implementation must be given and corresponaing corrections must be
made 1n the scheme and plan (Attachment)

20 Preparation for the planned hot operations implementation (excavations,
mnstallation units preparation and therr mobilization to the site, tubes, derrick-
cranes, construction equipment haulage, temporal garage for transportation and
construction of temporary road for auto transport and construction matenals) In
the process of emergency for hot operations performance, above mentioned
preparations must be mmplemented according to the Responsible Director order,
taking 1into account the Emergency Liquidation Plan

21 Responsible Director must provide required tools, eguipment, matenals,
communication, safety means, first aid kats, connection with health chinics

22 Before hot works performance technical condition of block valves must be inspected
Special lubricant must be used for sealing system

23 In process of hot works performance valve must be opened and closed on the
mstruction of Supervisor, responsible for hot works performance

24 All orders from Senior organizations, concerning hot operations performance must be
passed via Supervisor for hot works performance

25 Hot works on the mainlines and gas collector systems must be performed in case of
20 - 50 mm water column, gas pressure measurement must be checked by V-
shaped manometers, installed on the disconnection device located on the site The
gauge must be under continuous control to prevent gas pressure increase Or
discharge in the pipeline vacuum Duty responsible person i1s appomnted and
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appropriate communication means must be used near valves on the sites, foreseen for
repair

26 Disconnection devices 1n the process of gas exhausting must be opened gradually
and smoothly Personnel not involved in the gas exhausting activity, all transportation
means and mechanisms must be replaced out of the pipeline safety area, not far
from 150 m from pipeline axle

27 Gas exhaustion through flanges clearance 1s prohibited

28 The site, foreseen for hot operations performance must have rehable telephone and
radio lines with duty dispatcher of District Department and with all points, created
for pipeline disconnection devices mamntenance, (gas pressure, etc )

EXCAVATION WORKS

29 It 1s necessary to dig pits to clanfy pipeline depth before excavation works
performance

30 Pits and ditches excavation by machines on the pipelines under the pressure, which
has no leakages must be performed on the distance of 0 5 m from pipeline The
excavation works at the distance less than 0 5 m from pipeline must be performed by
hand, taking into account safety rules which exclude pipeline damage

Note Pits and ditches excavation on the pipelines, from which gas 1s released, must be
mmplemented by means of excavation machines, according to safety rules which exclude
pipeline damage

31 In the case of gas leakage from the acting pipeline, it 1s required to reduce gas
pressure before excavation works starting Gas pressure must be reduced depending
on the leakage size, but not less than 30% of the max pressure, standard for this
part of pipeline Excavation machines use 1s prohibited

32 Excavation works on the operating pipeline with great gas leakage following with
outburst are permutted only after gas pipeline sector fully discharge

33 The size of ditch or trench must be determuned according to the hot operations
character Depth and width of the ditch or trench must be big enough for performing
electric and gas welding, 1solation works and to provide free access for further
welding joints exposure

34 The ditch must have two convenient exats in contrary directions

35 In the case of ground water, flow to 1t 1s necessary to provide pumping works places
for water collection and pumping In the case of marsh-land and floating earth the
excavation works must be performed by piling construction or other devices
mstallation 1n order to prevent the water comung to the place of work and ditch walls
landfall

STOPPERS INSTALLATION

36 Stoppers are used to block the section where hot works are performed for coils,
bends and block valves cutting Before rubber balloons mstallation 1s required to
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check thewrr integnty on site Stoppers installation after guarantee term expire 1s
prohibited

37 Stoppers must be mnstalled on the distance not less than 6 m on the both sides of
the site, foreseen for hot works performance

38 Before stoppers mstallation gas pressure in the pipeline must be checked by V-
shaped gauge, mnstalled on the disconnection device and on the site of works
performance V-shaped gauge 1s connected to the pipeline by means of rubber
tube with the help of special cone nipple, compressed m the hole (diameter of 6 - 8
mm), drilled 1n the upper part of the pipeline

39 After V-shaped gauge installation and gas pressure checking, it 1s necessary to cut
two oval shaped holes for stoppers installation Hole size must be not more than 250
x 350 mm and the hole width must not exceed the half of pipeline diameter Hole
mnimum size must be 100 x 150 mm

40 Stoppers must be protected by fireproof matenial and must be mstalled on the
pipeline released from condensate, between the hole for stopper mnstallation and site
for hot operations performance

41 Stopper, placed 1n the pipeline must be pumped to achieve the pressure 400-500
mm of water column Stopper must be snug to the pipe During hot works
performance stopper state must be under continuous control

42 1t 1s allowed to use permanent clay plugs (which are used with stoppers) where hot
works are performed on the pipelines with diameter up to 300 mm

43 In case of pipelne emergency, when gas pipeline 1s fully discharged, it 1s necessary
to blow air (pressure 1 atm) mto disconnected sector before holes cutting and
stoppers mstallation Air mixture 1s directed from two sides of the blow-out point
Content of oxygen must be not more than 2%, according to the gas analyzer reading

WELDING-ASSEMBLAGE WORKS

44 Only prefabricated connection details (T-joints, elbows and reducers) should be generally applied during
planned and emergency hot works
While emergency hquidation 1t 1s allowed to apply connection details manufactured in repair bases or
1n field conditions 1n accordance with the acting norms defined by Minstry of Gas Industry
400mm (and more) connection details, made by welding 1n repair bases or in field conditions, should
be made of pipes with wall thickness, apphied for I and II category gas pipeline sections
Connection details” welds should have internal back-up weld and be gamma-rayed and X-rayed
Assemblage umts should be made in accordance wit the norms defined by Minustry of Gas Industry
45 Before works, related to gas pipeline disconnection, 1t 1s necessary to install jumpers with section not
less than 25mm? at the disconnection point This pursues the aim of preventing spark formation because
of stray current Cathodic protection stations and dramnage facilities are switched off
46 In case gas pipeline hot works are performed at a close distance from a disconnecting device, precautions
should be taken for a contingent gas heating by flame
47 Welded pomnt must be protected from atmospherc precipitations and wind
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48 During hot works 1t 1s permutted to weld joint by several welders simultaneously, and each welder
should impress its own brand, on DU-40 pipelines — with non-washable paint

49 Pipe jonts welding and assemblage should be done 1n accordance with the technology, specified in the
ratified normative documents which take into account the type of steel, air temperature

50 Pipes with one or two precast longtitudinal seams are assembled 1n such a way that longtitudinal seams
of each pipe will be dislocated in respect to the seams of adjacent pipes no more than by 100mm

51 While pipe assembling the clearance between edges should be even throughout all the perimeter of the
seam For pipes whose walls have thickness up to 8mm the clearance size should be 2 0 ~ 3 Omm, for
pipes with thickness 8— 10 mm - 2 5-3 5, for walls with thickness 11mm and more - 3 0-3 5 The
dislocation of edges 1s allowed not more than by 25% of pipe wall thuickness (the mimimum of the
weldable ones) on the location of not more than1/4 of the circle length The pipe assemblage should be
done with application of surface aligners

52 While pipes’ joint assembling dislocation of edges on the bottom ceiling part of the joint 1s not allowed
Correction of pipe edges or spacing of “lips” 1s allowed to be done by means of padding only 1n the
upper half of joint The pipe padding 1s done 1n hot conditions with heating not less than 300°C

53 Winter welding works at the air temperature less than 0°C should be perfor med with the prelimimnary

heating of the edges to be welded up to 100-150°C The temperature 1s defined by a thermal pencil or

thermal paint

54 Welding seams should have no cracks, burn-throughs, cuts with depth more than 0,5mm and

misalignments Seam reinforcement should be even with height within 1-3mm

55 Upon fimshing of welding the seam should be closed by an asbestos belt for gradual cooling

56 Welding joints on tacks or first layer welding seams are not allowed to  be left unfinished

57 All the welding connections, mncluding “patch” in-welding seams, made in the process of pipeline

repair-rehabilitation works, are subject to inspection by gamma-raying or X-raying

IN-WELDING OF BOBBINS AND VALVES

58 Bobbins and valves are allowed to be welded into pipeline only using backing rings made of steel stripe
with width 40-50mm and thickness 3-4mm

59 The length of bobbins should be not more than 500mm for pipes with diameter up to 500mm, and for
pipes with large drameter — not less than pipe diameter

60 While replacing linear valve a high-thuckness wall branch pipe (length — not more than specified in
article 59) 1s in-welded between valve and pipeline

TAP ASSEMBLY

61 Tap assembly into the functioning pipeline 1s done 1n the following ways
a) a prefabricated or technologically made (in accordance with article 44) t-joint in-welding
b) cutting an opemung and branch pipe welding inserting the latter inside the pipeline for 3~5mm
500 mm branch pipe should be in-welded with seam root internal back-up weld Edges of pipe opening
should be cut at the angle 60° The clerance size should not exceed 3mm After branch pipe in-welding a
remnforcement strap 1s installed The branch pipe should be made of pipes with wall thickness not more
than thickness of pipeline wall The vanance of the pipeline diameter and in-welded branch pipe
diameter should be not less than 200mm In case of less varniance a T-joint should be in-welded
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62  Branch pipe and T-joint welding for branchings on curve parts of the pipeline and circumferential
and longtitudinal prefabricated welding seams locations 1s forbidden Distance between circumferential and
longtrtudinal weld and branch pipe weld should be not less than 100mm
Remarks 1n exclusive cases branch pipe in-welding 1s allowed on spirale welds with further
gamma-raying The length of prefabricated weld section to be gamma-rayed should be not
less than 300mm from each side of external wall of the in-welded branch pipe
The exustence of cracks of any size and imcomplete root penetration by more than 10% of the wall thickness
m controllable locations 1s not allowed

REPAIR OF WELDING JOINTS

63 Repair of welding joints by means of cutting and welding-up defective points 1s allowed 1n the following
cases
a) 1f summary length of defective points does not exceed 1/4 of the joint length
b) 1flength of cracks revealed in the joint does not exceed S0mm
64 Cracks with length 50mm are dnlled by a Smm drill on the ends, the metal along the crack 1s cut out
forming a bevel, cleaned thoroughly and welded by several layers While cutting 1t 1s necessary to go
behind crack edges not less than by 30mm from each side
65 All the repaired joint locations should be tested by gamma-raying or X-raying
66 In case the summary length of defective points exceeds 1/4 of the joint length joints are to be removed
67 The pipe section with a crack on longtitudinal prefabricated weld, facing the circumferential weld,
should be replaced by means of bobbin 1nstallation
68 In case of discovering a lap or delamination 1n pipe the whole pipe 1s to be replaced

IN-WELDING OF PATCH

69 Reparr of gas pipeline by means of patch in-welding 1s allowed for pipes with diameter more than
219 mm Patch sizes should not exceed 250x350mm, herewith patch width should not exceed half of
pipeline diameter The mumimum size of patch should be100x150mm The vaniance of width and length
of patches should be not less than 50mm The cut opening made for a patch should have oval form The
patch should be made of the same metal as the pipe to be repaired The preparation of patch should be
done according to sampler, patch edges should be cleaned 1n mechamcal way with a bevel of 25-30°

70 Patch should be in-welded on a backing nng The backing ring in the form of a sheet metal stripe with
thickness 3-4mm 1s fastened to the pipe or the patch so as backing plate edge overlaps the opening edge
and patch edge by 10-12mm Herewth the backing plate should be pressed as to the patch so to the type
The clearance between the pipe and the patch should be within 2—-3,5mm

71 The 12mm thickness patch, installed in pipe openung, should be welded 1n three layers in junction The
weld root should be made by electrode with diameter 3mm, and the second and other layers — with
diameter 3-4mm

72 The patch joint seam should be welded by a reverse-stepwise method, in 3-4 steps Patch 1s forbidden to
put 1n overlap

WELDING OF STOPPERS
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73 Tt 1s allowed to install only spherical stoppers on gas pipelines, they should be welded together by their
protruding part directed towards outside

74 Home-made stoppers are forbidden to be nstalled

75 In case a prefabricated spherncal stopper of the required diameter 1s mussing, 1t 1s allowed to use
analogous stoppers with less diameter with a conic reducer The conuc reducer 1s manufactured of not
less than 5-8 tabs on condition that mimmum width of the tab should be 100mm Welds, connecting the
tabs, should be double-sided with full penetration of the whole wall thickness, they should be controlled

by gamma-raying or X-raying

PIPE REPAIR ON OPERATING GAS PIPELINE

76 Steel pipe (with bottom ultimate strength up to 54kgmm2) repawr
a) scratches, scores and holes (with depth to 30% of wall thickness) discovered on pipes are allowed to
be repaired by means of repair Herewith, pipes having not more than 5 scratches or scores up to
600mm and situated at distance not less than 500km form each other, are allowed to be repaired The
on-welding minimum length should be not less than 70mm Pipes, having scores with depth not more
than 0,5mm, do not have to be repaired
b) Separate holes or cavities are fixed by on-welding and ground flush with the the pipe surface
c) Ifholes or cavties have depth more than 50% of wall thickness such pipes or their sections are to be
cut out or replaced
77 Steel pipe (with ultimate strength above 54kg/mm?) repar
a) pipe surface repair by welding 1s not allowed
b) defects in the form of scratches, scores and separate holes with depth not more tham 0,5mm are
allowed to be left unfixed
c) specified defects with depth to 1,5mm and length not more than 200mm are allowed to be fixed by
grninding
d) if defect depth exceeds 1,5mm defective parts should be cut out and replaced with bobbins
78 Pipe sections which have cumulus of holes 1n the form of a entire net should be cut out and replaced with
bobbuns, wrrespective of their depth and sizes
79 Pipes with separate flexible hollows with depth not exceeding wall thickness can be left unfixed If
hollow depth exceeds wall thickness, or hollow has sharp edges, then such parts are to be cut out or
replaced
80 Hollow length 1n any direction should not exceed the half of pipe diameter
81 Pipe sections, having holes, scratches or scores at hollow places, urespective of depth and length, should
be cut out or replaced with bobbins
82 Emergency store pipes, used during hot works, should have no defects, exceeding requirements and are

not to be repatred

INSULATION, COVERING AND TESTING

83 After positive results of welding connections inspection the repaired gas pipeline section 18 cleaned and
insulated
The anticorrosion msulation, specified by the project for the section to be repared, 1s applied

84 After nsulation 1s applied soil under pipe 1s padded and rammed Pipeline covering with fine sand which
excludes damage of insulation coating After covenng there should be a roller over gas pipeline
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After hot, insulation and digging works gas-air mixture 1s displaced from the switched gas pipeline
section by gas with pressure not more than lkg/cm? at the place of its ijection The displacement 1s
considered to be fimshed when oxygen content 1n outgouing gas 1s not more than 2% according to gas-
analyser

After covering the repaired section 1s tested for maximum operating passage pressure for the given
section (for 2 hours) during gas pipeline sections

The repair works are presented 1n the act wruch reflects steel type and range of installed pipes, welding

and imsulation quality, test results, welders’ surnames, person who authonzed pipeline operation after repair
and test
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SAFETY ENGINEERING

Hot works are to be started only after order by Head of Works and confirmation of gas release from the
reparred part

While repainng 1t 1s forbidden to increase pressure in hines parallel to the reparred one, and also in
adjacent sections of the repaired pipeline In case valves for switching out the repared section are
impossible to be closed tightly, adjacent valves should be closed and gas should be released In case of
parallel lines gas leakage (as a result of corrosion or other cause) discovery during repair or hot works,
parallel lines should be completely released of gas and pressure should be reduced not more than by 30%
by the first moment of adjacent line reparr

Emergency vehicles, mechamsms and communictaion should be located from non-wind side Vehicles
and mechamsms should be located mn such a way that there should be an opportumity of speedy
movement and manouvres of all the transportation devices simultaneously and separately
All the technical devices, vehicles, mechanisms and staff which takes no part 1 works should be situated
out of the forbidden zone Before starting hot works posts should be established within the radius of the
forbidden zone

Gas pipeline hot works are allowed to perform round-day While performing hot works at dusky time
the site should be illuminated 1n accordance with requirements SN 245-65

In case of thunderstorm gas release, welding-assemblage works, location of people nearby linear valves,
gas vents and open gas pipeline 1s forbidden
While performing works the foundation pit may be occupied only by those employees who are
particularly engaged in repair at the given time Unnecessary tools, matenals and devices are forbidden
to keep 1n the foundation pit
Workers participating i hot works should wear corresponding working clothes Repair without working
clothes and boots 1s strictly banned

Acetylene generator or hiquefied gas balloons, as well as oxygen balloons are placed outside the
foundation pit at the distance not less than 10m from it towards highway
Before and periodically 1n the course of hot works air gas saturation mn the foundation pit should be
inspected This 1s done by gas-analyser Gas content i air should not exceed 1% by volume
Insulation coating 1s removed tc prevent burmng of pipeline mnsulation coating at the sections adjoining
the hot works site
While cutting pipeline, combustible gas should be ceased (by means of coating slot with wet clay) as
cutter moves along the cutting line Upon completion of cutting burming gas flame should be completely
extinguished

100 In all cases before starting hot works on operating pipelines and gas collection facilities and after gas

release the pipeline 1s inspected for condensate or petroleum products content and the contingency of
their reaching the site of hot works Duning planned hot works (crack, pocket hiquidation, joiung up of
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tabs, installation of additional stop valves) an openung 1s drilled in the upper part of pipe by an arm-dnll
at the scheduled hot works site and water existence 1s checked by a dip stick In case gas condensate 1s
discovered 1n gas pipeline or petroleum products an opening 1s cut in the upper part of pipe for intake
pump hose by which liquid 1s injected into a separate tank A small amount of hquid 1s allowed to
remove from pipeline by buckets, ladles The required fire extinguishing means should be brought in
commussion durning the mentioned works After condensate removal rubber inflatable balloons (stopper)
are inserted 1n accordance with article 37 of the present instruction In case of hugh condensate or
petroleum content 1n pipeline that section 1s to be blown by gas prior to hot works until the liquid 1s
completely removed from the pipe
101 If dunng welding or gas cutting gas 1gmtes mside the pipe (flame skip) or gas burns with lugh
flamewhich prevents hot works, the works should be ceased, workers - evacuated from the pit, burning
gas — extinguished by felt or other matenial Gas 1gnition nside the pipe or high flame at the hot works
site are possible in case of damage or non-air-proofness of stoppers, as well as their blow-out 1n case of
pipeline high pressure or as a result of gas leakage out of linear switching valve Welding and cutting
works may be re-started only after iquidation of discovered troubles and recovery of the imtial gas
pressure in the pipe (20-50 mm) If manometer shows discharge, the repaired section should be blown
by gas for gas-air muxture formation prevention and displacement of already formed gas-air mixture from
the pipeline Anyway, before hot works the repaired section should be blown by gas for displacement of
gas-air mixture which can be formed as at the moment of blow-out so 1n the course of preparation works
102 Hot works are forbidden in case of condensate and petroleum content in pit Hot works are to be
performed only after removing mentioned substances and soil saturated with these liquids from the pit
103 In case gas pipeline has prerequisites for pyrophore iron formation on the internal surface, measures
should be observed agamst its self-igmition resulted from air contact or gas-air mixture The hole formed
during pipe cutting should be stopped with with wet clay after the movement of the cutter After cutting
the cut out part should be immediately removed from the pit and the internal part of the pipe should be
amply watered The crust extracted from the pipe, which contained pyrophore 1ron, should be collected
and buried
104 While testing the repaired part all the staff, mechamsms and vehicles are evacuated from the site out of
forbidden zone, dependent upon pipeline diameter Posts should be established within the radms of the
forbidden zone for the test period
105 Dunng gas dangerous works m wells, pits and trenches, where there 1s a suffocation and poisoning
threat, all the workers should wear hose gas masks and be provided with safety belts The hose ends
should be placed outside the pit or well To observe workers and render first aid at least two workeers
should be situated near the pit The ends of safety belt ropes should be held by the observing workers

TECHNICAL DOCUMENTATION

106  After hot works all the amendments to executive techmical documentation and charts are made
within 3 days The technical department of the Regional Board uses that documentation

107 A techmcal act on hquidation of defect not related to emergency (holes, cracks) 1s drawn by Regional
Board and sent to the above orgamzaiton and District Gas Inspectorate within 5 days

108 In case of emergency cause investigation and hquidation act 1s drawn by the commussion assigned by
the Minustry dependent upon the complexity of the emergency A representative of the State Gas
Inspectorate 1s appointed the Cherrman of the Commussion
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Accidents with numerous fatalities and serious 1njures are investigated by a trade union technical inspector
jointly with State Gas Inspectorate employees
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MINISTRY OF GAS INDUSTRY

Name of Responsible Department/Enterprnise

Name of Regional Board
AUTHORIZATION
for gas dangerous (hot) works
(stte of hot works)
Works start “__ "hour “_ "mn “_” 199
Worksend“___ " hour “__ " mmn “__” 199

Responsible Head of works
(position, surname, initials)

List of Team (profession, surname and imitials of each team member)

Guarantees to perform the following works

Remarks If necessary a sketch or drawing 1s attached Conditions of work performance and precautions
(to mention the conditions on which the work shall be performed, specific precautions,
protection means and 1nstructions to be governed by)

Authorization 1ssued by

(posttion, famuly, 1nitials)
(13 ” 1 99

(signature)
Responsible Head of Works received the Authornzation

(signature)
(13 »” 199
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“APPROVED”

“ARMTRANSGAS” SCJSC
DEPUTY EXECUTIVE DIRECTOR
_ Yu JILAVIAN

R 1998

ACT

We the undersigned Head of Production-Operation Department of * Armtransgas G Mkrtchian [-st
grade engineer A Papikian, Head of Dispatch Department A Bairamian Director of Dilyjan LOB R
Santrosian Deputy Director A Tumanian have drawn up the present act on the following
On the 36-th km ot Ijevan-Berd-Sevan 1020mm gas pipeline a gas leakage and fire occurred August
4 1998 and continued up to August 10 (132 hours)
The average gas pressure on these days was P=13 8 atm
The leakage was a result of condensate removing vent (D=25mm valve D=491mm?®) and rupture
occurred from fire (D=887mm?)
Gas loss according to the attached methodology 1s 2236 000 m’
Dilyjan LOB closed 14-th km valve of [jevan-Berd-Sevan 1020 mm pipeline and 93-rd km valve of
Khazakh-Yerevan 1020mm pipeline (41-st and 71-st km valves leak-proofness 1s not ensured) By
using the amount of gas existing in [jevan-Berd-Sevan 1020mm gas pipeline for Hrazdan TPP the
pressure was reduced from 14 6 kg/cm® to 52 kg/cm® Afterwards 121-st km valve of Khazakh-
Yerevan 1020 mm gas pipeline was closed
From the restricted segment within the 14-th and 71-st km (57km) of ljevan-Berd-Sevan gas pipeline
and limited segment within the 93-rd — 121-st (28km) gas was released nto atmosphere at the
pressure of P=52 kg/cm’
The amount of the released gas 1s
85hkm x 0 785 ¥ 5 2 = 347 000 m’
Total gas loss 1s

2236+347=2583 000m’

G Mhrtchian R Santrosman
A Paptkian S Tumaman

A Bamramian
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Plan for organization and performance of hot works on the existing
operating pipeline

Name of the sector

Khazakh- Yerevan

Responsible supervisor

Head of Gas maimntenance department(LOB)
Hajrapetian

Site for hot works provision

Khazakh-Yerevan pipelne 109 km

Type of hot works , foreseen for
performance

Metering equipment mstallation

Time for works performance
Begin end

800 22 00

Gas supply 1 the process of works
performance

Gas supply 1s not termmated

Line valves are blocked 1n the process
of works performance

Khazakh- Yerevan 93 kmN7,141km,
N10,121km N59%and 60,
Sevan-Vardems 0 kmN111

Gas 1s released from pipeline gas
vents

Khazakh-Yerevan
93,96,121,141km Khazakh-Berd-Sevan
41and 71km

Sector diagram 1s attached

Khazakh-Yerevan D=1020 Technology
dragram for meter , mstalled on 109 km ,1s
attached
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“Preliminary works performance

Works type Works | Works | Quan | Used Position Name, Respon

begm | end tity | equipment and surname sible

dewvices supervis
or
2 3 4 5 6 7 8 9
To present the 8 00 830 According to Gas Tadevossian | Hajrape
information regulations maintenance tian
about performed department Balasanjan
scope of works deputy
director
Engineer
Mechamsms , 9 00 10 00 Trucks LOB deputy Tadevossian | Hajrape
equipment, director tian
mstruments Sentor master | Vardaman
loading on Personn Tenan
trucks for their charge
mobilization
Works 900 1030 Trucks Dnvers Marganan Hajrape
displacement to Movsisjan “1an
different Tadevossian
Place
pomnt N1
pomtN2
pointN3
Mechanizms, 1030 {1200 Trucks Person in Terian Hajrape
equipment charge Antonian tutian
mobilization, 23" Tadevossian
unloading 1n 3729 Movsissian
corresponding 2375 Hovhamssian
points
&
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Works type Works | Works | Quantity | Used Position Name, Respon
begin end equipment surname sible
and devices supervi
sor
To organize and | 11 30 12 30 Trucks and | Drniver Sargissian
provide commumnca | - Movsissian | Hajrape
connection with tion means | “’-¢ Hovnamss: | tian
dispatch center Head of an
and points N1, commumcation | Manukian
N2,N3N4 department
Communication
dep engineer
operator Dalakian
Gnigonan
To close valves 1300 13 30 LOB deputy Tadevossi
on the poimnts N1, director an Hajrape
N2,N3 on Pipeline tian
wnstruction of construstor
operators or -8 Manukian
heaas of different 2.
services mvolved Sentor master
n the work Danielian
Vardaman
To provide valves ol Pipeline Khachatna
lubrication on the 2 manometer | constructor n Hajrape
pointsN1, N3 wrench 0 Danielian | tian
Semior master Vardaman
Pipeline gas 13 30 14 00 O
release to Hajrape
atmosphere tian
To provide first | 8 30 2230 1 Doctors, tel 2-
aid, fire fighting Frreman 54,01(fire | Hajrape
man) 03 tian
(first aid)
Acting LOB director Hajrapetian A.
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Type of performed Section Position Name, Equipment | Qua
works surname , ntity
mechamzm
S
2 3 4 5 6 7
Valves a) pomnt N1 | Yerevan LOB | Tadevossian | Trucks,nst | 1
opening, closing, pipelme director ruments,m
pipeline gas release, Kazakh- Pipeline atenals,co
gas filling, provition of | Yerevan constructor | Damehan mmunicati
commurnucation 93 km Communicat1 | Gnigorian on means
between points on engmeer
Hovhanssian
b)pomt LOB deputy | Tadevossian | Trucks,mnst | 1
N2Kazakh- | director ruments,m
Yerevan Head of Manukian atenals,co
pipelene Communicat: mmunicati
109 km on center on means
Dnver Sargssian
c)Pont N3 | YrevanLOB | Tadevossian | Trucks,inst | 1
Kazakh- deputy ruments,m
Yerevan director atenals,co
pipelene Pipeline Danielian mmurnucati
constructor Gnigonan on means
Communicat:
on techmcian | Hovhanissian
Drniver
d) Point N4 | Yerevan LOB | Tadevossian | Trucks,inst
Khazakh- deputy ruments,m
Yerevan director aterials,co
pipeline 141 | Head of Danielian mmunicati
km Commumnicati | Grigonan on means
on technician
Drniver Hovhanissian
Hot works are pomtN2Kha | LOB deputy
performed zakh - director
Yerevan Works
pipelinel09 | supervisor
km Excavator
operator
Welder
Team leader
Metal worker
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Mechanic
operator

€3 <7

3 (%

Auto hit
Driver

&Y &3
-

£y &
-

Pipehne
constructor
Head of
Commumcat:
on Center

3 | Persons participated n

the works performance

PontN2
109 km
Khazakh-
Yerevan
pipeline

Yerevan LOB
deputy
director
Engmneer

Tadevossian
Balasaman

Yerevan GDP Director
Engineer

M Hajrapetian
A Balasaman

(name, surname, signature, date)

h}

e«‘“’?{
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‘> Hajtransgas *°_joint company
(enterpnise, organization)

Agreed Agreed

{Position) (Position)
Acting Director Head of Abowvian LOB Production-
Arsenian maintenance department
(signature) (signature)

¢ “June 1998 ¢ “June 1998

Order-permission
Hot works performance

Abowian LOB enterprise
( subdivision, object, equipment)

1) Site of works performance

2) Name of works Khazakh-Yerevan O 1020 mm pipeline 109 km meter
mstallation

3) 3 Works Supervisor Yerevan LOB Director, Hajrapetian
(posttion, name, surname)

4 Responsible person for prelimnary works performance Yerevan LOB deputv
director
Tadevossian

(position, name,
surname)
5 Responsible person for hot works secure performance___
Yrevan LOB deputy director Tadevossian
(position, name, surname)

S
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6)It 1s required Oxygen -acetylene cutter
6 1Equipment , mechamsms, instruments equipment for pipe alignment ;welding

unit

a) Lift unit, truck, water tank

(name, equipment N. quantity)

62 Eagipment spade.pick, hammer different spanners

63 Metenng station equipment , analyzer Gas metering station

64  Matenals oil, valves.insulation matenals, carbide, oxveen
65 (sentence 1s missing)
6 6 Disconnect electrical protection eqipment

6 7 _Communication means Radio equipment
6 8 Fire fighting equipment

6 9 Medical equipment first aid kats, first aid car wath 1ts personnel

7 Provision of measures to prepare the object for works performance, to introduce team
members with type of works. foreseen for performance , with regulations required for works
mmplementation, To create connection between pomtsN1, N2, N3

8 To provide measures to improve securnty conditions -To close valves on pipeline
Khazakh -Yerevan 93 km N7 and 141km N10 . Sevan-Vardenis Okm 16 It1sN111,
121km and all valves on N 59, 60 To disconnect valves from gas vents on point
GagarN2 ( pipeline Khazakh -Yerevan 93 | 96, 141km ).to disconnect the valves from gas

vents on pipeline Khazakh- Yerevan
9 Works regime —-___ Works begin at 8 00-22 00

10_Appendix ~Technology dragram for metenng umt nstallation on pipeline Khazakh -
Yerevan @ 1020mm 109 km

11 Agreed with interconnected shops and objects - acting LOB-s (which are located
close to the site . where works are planned to be performed ) are not disconnected . oas
supplv 1s not termunated

(N shop name, director, name, surname)

Head of LOB _ Hajrapetian
(signature, month, date)
12 Measures, foreseen for pomts N6.7.8.9.10.11 provide works securitv and efficiency It

a 3
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1s allowed to begin works after these works performance begin end
e ¢ Tuly 1998 Head of the
shop , Yerevan LOB director Hajrapetian June 1993
(name, surname, signature. date)
13 Agreed
131 with
(name, surname,signature, date)
13 2 Head of securnty service Balasaman A, July 1998
13 3 Preliminary works are performed . site 1s ready for works performance
Head of Yerevan LOB Hairapetian June 1998
(date, responsible person signature)
14 Instructions are ntroduced 1n 1998
Following persons are instructed
N | Name Type of work, Employee Signature of
employee position, 1s familiar person
signature with the responsible
conditions for
of works mstructing
1 2 3 4
1 | Khachatnian Micael Pipeline constructor
Anaman Hrachik Pioeline constructor
Darniehan Kbachik Communication center
Manukian Mher engineer
Dalakian Hakob Works supervisor
Gngonan Agast Lead of the team
Tenan Arshak Weding operator
Sarkissian Grnigor Weding operator
Gnigonan Edik Excavator operator
Atabelaan Spartak Excavator operator
Bagdasanan Mehrab Bullozer opertor
Avanessian Zanbek Metal worker
Sarkissian Andramk Dnver
Arakehan Levon Dnver
Sarojan Mnatsakan Driver
Antonian Omk Duver
Tadevossian Andramk Dnver
Movsissian Nanbek Foreman
Sarkissian Anama Communication center
Sahakian Slavik operator
Mnatsakanian Martun Line master

P
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16 It 1s accepted by the department and corresponds to mechanizms, equipment,
mstruments matenals metenng requirements

LOB Deputy director _Tadevossian (date, signature of person, responsuble

for hot works secure performance

17 Atmosphere condition control on the site, before works and after works performance

Control | Conrol | Atmosph | Allowed | Control | Name of Signature
date, site er consentr | results | person
hour composit | ation responsible
ion for control
18 Hot works performance begin hour mmn’’ “ July
1998

Works supervisor Head of Abowvian 1.OB Khachatnan M

{name, date, surname)

19 Works are performed ,order-permussion 1s fulfilled

jr*
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#1 SAHAK CHILONGARIAN, BURNS AND ROE INTERPRCTOR
AT “PIPELINE INTEGRITY AND EMERGENCY
ACTION” MEETING
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#2 PARTICIPANTS AT “PIPELINE INTEGRITY AND
EMERGENCY ACTION” MEETING
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#5 YEREVAN LINEAR OPERATION BRANCH DISPATCHER
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#7 ARMTRANSGAS HFADQUARTERS DISPATCIIER’S LOG SHIFT

#8 SAME AS #6
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#9 ILLEGAL GAS CONNECTION NEAR KAZHAE YEREVAN
1020 MM (407 PIPE}
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#10 530 M (217) PIPL NEAR MADINSHOE
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#13 CORRODED 720 MM (28”) PIPE NEAR #14 GAS LEAKING FROM WELD 720MM (28”)
ILICHEVSE PIPE NEAR ILICHEVSE



PHOTOGRAPH LEGEND

#15 FLANGE CORROSION LEAK 1020 My (40”) piPE
NEAR BERD-SEVAN
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#16 REPAIRFD DAMAGFD 500 mMu (207) pirr
NEAR SPITAI-GUMRI
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377 MM (157) PIPE

e i i

#20 CORROSION 530 MM (21%) PIPE
NEAR SEVAN - JEZMUK
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#21 VALVE BODY GAS LEAK 1020 MM (40”) PIPE #22 CORROSION 720 MM (28”) PIPE
NEAR BERN SEVAN NEAR RED BRIDGE — ALAVERDI
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#23 CORROSION 720 NM (287) PIPE
NEAR RED BRIDGE - ALAVERDI

#24 CORROSION 500 MM (20”) PIPE
NEAR SPITAH - GUMRI
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#25 JILAVIAN YURI, DEPUTY DIRECTOR
WITH INTERPRETOR

#26 CASINF VE‘NTATRO DCROSSING
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#28 DZORAKHBIUR TRANSMISSION METER STATION
YEREVAN LOB
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#32 CONSTRUCTION PIPE STORED AT YEREVAN LOB
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Model 2000

#35 ENCAL CHROMATOGRAPH FURNISHED

BYU S A ID - INSTALLED AT YEREVAN NO 1
WILL BE MOVED TO BEKTONIT DISTRIBUTION
M&R STATION CLOSE TO THE GEORGIA BORDER

Pl ¢ 2 ~ e - ¥4 etz
0 CELEBRATION OF ARMENIAN GAS ENC'-:INEF R’S DAY
AT ARMTRANSGAS HEADQUARTLRS
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#37 SAME AS #36
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#39 SAME AS #36




