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INTRODUCTION

ThIS "Fmal Report ofthe RepublIc ofArmema Natural Gas TransmIssIon System

InvestigatlOn" IS mtended to fulfill the responsIbilitIes ofInternatlOnal Gas Consultmg,

Inc (IGC) to Burns and Roe Enterpnses, Inc (BNR) covered by Contract number 5825­

024 The responsIbIlitIes mcluded preparatIon of a Pipeime Integnty and an Emergency

ActIon Plan, on-sIte mspectlOn ofthe Repubhc of Armema Natural Gas TransmIssIon

System FaCIlItIes, and conductmg a trammg semmar WIth key employees ofArmtransgas,

followed by a field exerCIse enactmg a SImulated emergency sItuatIOn on the transmISSIon

system

Dunng 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 amved, and a plpehne emergency whIch occurred early

m my VISIt that reqUIred the attentlOn ofa number of the ExecutIves of Armtransgas Due

to the complete cooperatIon of the Burns and Roe personnel ofYerevan and ofthe

management personnel ofArmtransgas, I feel that my VISIt was a success despIte these

mCldences

The PIpelIne Integnty and Emergency ActIon Plan report IS mcluded as Part I of thIs

document, a diScussiun of the meetmg IS mcluded as Part IT, SectlOn A The SImulated

emergency IS dIscussed m Part IT, Section B

The Contract also reqUIred IGC to perform an mspectlOn and evaluatIOn of the gas

transmISSion network The observatlOns and recommendatlOns of thIS mspectlOn are

mcluded as Part III The tnp report IS Part IV

Attachments are mcluded m AppendIces, Part V Photographs are mcluded m Part VI

1
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PART I

EMERGENCY ACTION PLAN - SECTION A

SUB-SECTION A-I

EMERGENCY ACTION PROCEDURES

A ObjectIve - It IS essentIal that all employees who could be mvolved m an emergency

be prepared to cope WIth the situatlOn m an expedItIouS and safe manner, and that

these employees are supplIed WIth the tools, work eqUIpment, matenals, and

mstructlOns to enable them to perform those functlOns necessary to meet any

emergency that may occur

B Responsibility - A qualIfied company, employee or authonzed representatIve shall

be responsIble for the preparatlOn of emergency plans and the emergency trammg of

all employees so that they WIll be famIlIar WIth the emergency procedures

Authonzed field personnel shall establIsh and mamtam lIalson WIth fire, polIce, and

other publIc officIals to acquamt them WIth possIble emergencIes and ways m whIch

they mIght mutually respond to such emergencIes

C Procedure

1 Emergency InformatIOn - All Armtransgas 10catlOns where personnel are

headquartered and all locatIons cntical to the pipelIne operatlOn, shall have a

readily avaIlable "Emergency Call LISt" (form AT-A-ll) and a "DIagrammatic

Valve Chart" Meter and Regulator StatIons that have assocIated bUIldmgs shall

have a "Meter StatIon Call List" posted m a promment place The "Emergency

Call LISt" (form AT-A-12) and "Meter Station Call LISt" shall mclude the

followmg

a A 11st ofwhom to call In an emergency

1 r.r
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b Names, telephone numbers and radiO call numbers of the appropnate

Company personnel

c 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 penodlcally

reVIewed, revIsed, and reIssued any tIme a change occurs

Each tIme an "Emergency Call LIst" IS reVIsed or reIssued, the ongmal lIst

Will be sent to the appropnate Lmear Operatmg Branch, and a copy

retamed m the Lme ServIce Station offices Each tIme a "Meter StatIOn

Call List" IS revised or reissued, the ongmal lIst Will be posted m the

appropnate M&R StatIOn and a copy retamed m the current files m the

appropnate Lmear OperatIOn Branch and Lme StatIOn offices

2 Emergency Tools, Work EqUIpment and Materials (Form AT-A-13)

a Emergency Tool Supply - Each TransmissIon pipelIne mamtenance

locatIOn shall mamtam a supply of the anticipated tools and work

Implements which may be needed for makmg repairs m the event of an

emergency A check Itst of the supply complement IS to be posted at each

work locatIOn at all tImes Any tIme the supply IS used and also twIce each

year at approximately 6-month mtervals, the complement shall be mspected

and mventoned for companson With the Itst of tools reqUIred The results

of thIs mventory shall be reported to the Director of Lmear OperatIOn

Branch

b Emergency Work EqUIpment Owned by Others (Form AT-A-14) ­

The use of work eqUIpment owned by others located m the general area IS

often necessary or expedient to most effiCiently cope WIth an emergency

Each Lmear Operation Branch or appropnate Lme ServIce StatIOn IS to

2
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determme what eqUIpment IS aval1able from these sources and mamtam an

up-to-date Rental Rate Schedule of each contractor's eqUIpment Once

each year these hstmgs shall be revIewed and updated

c Determme Emergency Material ReqUIrements - Specific quantItIes of

certam matenals (pipe, valves, fittmgs, etc,) shall be establIshed at each

locatIon for use dunng an emergency wluch would ImpaIr the operatmg

capabIlIty of the system These quantItIes of rnatenaI are to be mamtamed at

all tImes for tlus specIfic use only

1) Inventory Record - A "Matenals and SupplIes ActIVIty and/or

Inventory Report, IIstmg emergency matenal complements for each

locatIOn as well as the quantitIes actually on hand, shall be mamtamed

at each locatIOn An annual check of thIS record shall be made at each

locatIOn to msure that the emergency matenals on hand satisfy the

emergency complement Followmg each annual check, the responsIble

representatIve shall wnte a memo to the Director of Lme or OperatIOn

Branch statmg that the mspectIOn has been made, explammg any

dIscrepancy that eXIsts

2) IdentificatIOn - All emergency matenal, other than pIpe shall be

physIcally IdentIfied by stock number and a band of hIgh VISIbIlIty pamt

on the surface of each piece Emergency pIpe shall be mternally color­

coded on each end WIth a band of lugh VISIbilIty pamt Pipe that has

been pre-tested shall be stencded WIth the pretest pressure and

IdentIficatIOn to correlate It WIth the test records

3) Re-Estabhshmg Emergency Complements - Each Head of Lme

Service StatIOn shall penodlcally evaluate the adequacy of the

emergency matenal complements wlthm theIr areas of operatIOn and

reVIse the quantitIes as operatmg condItIOns dictate Wntten

3
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AT-A-12 - Meter Station Call LIst
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AT-A-13 - PIPelme Emergencv Tool Supply

Yerevan Office
Lmear OperatlOn Branch

Yerevan Office
Lmear OperatIon Branch

Yerevan Office
Lmear OperatIon Branch

Yerevann Office
Lmear OperatIon Branch

M&R StatlOn
Yerevan Office
Lmear OperatIon Branch

Ongmal
Copy

Ongmal
Copy

Ongmal
Copy

Ongmal
Copy
Copy

Ongmal
Copy

Memo -"Estabhshmg Emergency Complement"

AT-A-14 - Emergency Work EqUipment Owned by Others

recommendatIons shall be submItted to the Yerevan Office for reVIew

and appropnate actIon

AT-A-ll- Emergency Call LIst

4) Report DistributIOn

emergency eXIsts

Some emergencIes reqUIre Immediate actIon Others may reqUIre evaluatIon

pnor to Implementmg a plan of actIon Good Judgement apphed m each

sItuatIon WIll mdIcate the appropnate actlOn necessary Emergency ActIon

Emergency ActIOn GUidelines

a Outhne of Emergency Action - Even WIth hIghly skIlled and conSCIentIous

operators, emergencIes stIll occur It IS the duty of each employee to be

able to recogmze and to be prepared to take the proper actIon when an

3
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Trammg SesslOns proVIde assurance that employees are farnlhar wIth

Emergency ActIon Procedures and help to msure that sound Judgement IS

exercIsed

1) Define the Emergency - There are many types and degrees of

emergencIes Any abnormal operatmg problem IS an emergency to some

degree as IS any actlOn or event that endangers or threatens to endanger

pipeime facIhtIes, the pipehne operatIOn, and pubhc or employee safety

In any major emergency, public safety IS first prIOrIty Some examples

of emergencIes are pipeime rupture, a major leak, compressor statIon

explosIOn, hydrate formatIOn, a fire, flood, humcane and customer

facdity or eqmpment faIlure

2) Recogmze the Emergency - FIrst notIficatIOn of an emergency or

problem may come from employees, customer or supply comparues, law

enforcement agencIes or from the general pubhc It IS possIble that a

superVIsor may be the first to recogruze that an emergency eXists

3) Take ImmedIate ActIOn - The Judgement factor, Job knowledge,

famIlIanty WIth the pipehne faCIlItIes, and good common sense, must be

used In determIrung the first actIOns reqmred Such actIOn may avert a

major emergency The use of a hand-held fire extmgmsher, the closmg of

a valve, the stoppmg of an engme, 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, locatlOn and extent of trouble should be

mcluded Even If unsure that the sltuatlOn should be classIfied as an

emergency, REPORT IT It may be more senous than apparent

Notify local fire, pollee, and other public offiCials as the SItuatIon

reqUIres

5
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4) Emergency-Condition Operatmg LimitatIOns - Dunng emergency

sItuatIons at a compressor statIon or on the pIpelIne, whIch could affect

gas throughput, supervIsory operatmg personnel must take whatever

actIOn IS necessary to protect the statIon or pipehne 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 operatmg

upstream compressor statIon adjacent to a pipehne 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 mstalled 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 mCIdent

The Dispatch Center Will adVise when valves are to be opened and the

statIon or pipeime returned to servIce

5) Know What Others Will Do - It Will be the responsIbIlIty of the

Dispatch Center to notIfy the appropnate department employees at other

locatIons that may be affected by the emergency and to alert all necessary

pipelIne control locatIons Dunng an emergency, as dunng normal

operatIons, the DIspatch Center wIll Issue all orders affectmg the flow of

gas m the pIpelIne As part of the coordmated control, they Will be

gUIded by counsel WIth the appropnate departments

At the emergency locatIon, supervisors wIll establIsh a Field OperatIons

Center and wIll coordmate the movement of personnel, matenals, and

eqUIpment As soon as the emergency permIts, the OperatIons Center

shall counsel WIth theIr department headquarters as well as affected

operatmg locatIons

6) Reportmg - Effective commUnicatIOn and accurate reportmg are two of

the most Important elements many contmumg emergency and must be

6
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gIVen specIal consIderatIon SupervIsors WIll Insure that effectIve and

adequate commUniCatIOns are provIded by

a EstablIshIng a cham-of-communICatIOn from the emergency sIte to

the FIeld OperatIons Center, thence to the DIspatch Center

b EqUIppmg the FIeld OperatIons Center WIth qualIfied operators so

that accurate InfOrmatIOn WIll be transmItted to and receIved from the

DIspatch Center

C USIng whatever commUniCatIon methods avaIlable, such as mobIle

VHF, relay Units, or mamtammg open commerclallandlmes

The supervIsor-m-charge or a deSIgnated aSSIstant WIll ongmate all

reports A qualIfied messenger may be used to transmIt mformatIOn

Reports wIll be made often dunng the early actIon As the actIVIty

progresses, the frequency of reportmg as establIshed by the DIspatch

Center WIll be followed by the FIeld OperatlOns Center As the work

progresses, estImates of the completIon time WIll be revIsed as

necessary

7) Make Specific Job ASSignments - Each Emergency Plan should mclude

speCIfic Job aSSIgnments so that when an emergency eXIsts, the supervIsor

IS able to coordmate the actIVIties of the employees to obtam maXImum

effectIveness regardless ofnormally aSSIgned dutIes

8) Be Prepared - Each work Unit supervtsor has the responsIbIlIty of

ensunng that all personnel are prepared for emergencIes Methods that

may be used In emergency preparatlOn are, Scheduled TramIng meetIngs,

Emergency ActIOn Plan reVIew seSSIons and mamtaInmg emergency

tools, eqUipment and matenals m a ready state Other methods, such as

the use ofhypothettcal or SImulated emergencIes to test preparedness, the

use of films, charts, models, and other VIsual aids, are encouraged It IS

7
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Important that all personnel understand that It IS their responSibIlity to be

prepared m the event that an emergency occurs

9) Restore Service - Followmg an actual emergency, precautIOns must be

e'(erclsed In safely restonng servIce to aVOid creatmg another emergency

PlannIng and coordmation are Just as Important dunng this phase as

dunng the emergency Itself Of particular Importance IS coordmatlon

With the Dispatch Center on valve posltiOrung to assure that the system IS

effiCIently restored

lO)Pubhc Relations - Dunng emergencies, Company mterests are vItally

affected and relatiOns With property owners, the general publIc, and news

media representatIves are espeCIally Important PolIcies and procedures

establIshed by Armtransgas offiCials shall be stnctly comphed With

4 Emergency ActIOn Plans - Each Head of Lme Service StatIOn wdl develop

baSIC wntten plans of actIOn m outlme form for possible emergenCIes m typical

SItuatIOns, followmg the gUIdelInes m Sub-sectIOn 3 above entitled "Emergency

ActIOn GUIdelmes" The plans wdl be kept up-to-date as operatIOn or faCility

changes occur and wdl be reViewed annually at apprmamately 12-month

mtervals A memo Will be forwarded from each Head ofLme ServIce StatIOn to

the appropnate DIrector of Lmear OperatIon Branch documentmg the

Emergency ActiOn Plan review The plans wdl mclude placement or movement

of eqUIpment and personnel, locatIOn and operatIOn of key valves, operatIOn of

area meter and regulator stations and regulator settmgs, establIshment of

commurucatIon systems, notIficatIOn of coordmatIOn of actIOn With publIc

offiCIals, and any other necessary actIOn needed to cope With an emergency

SItuatIOn

Some e'(amples of pOSSIble emergencies for whIch actiOn plans shall be prepared

are PIpelIne rupture or major leak m a multiple lIne system, mCldents m a smgle

hne system, compressor station explOSIOn, M&R statIOn fire or emergency,

8

c Bob 80123S€ctIonALeWlSept14



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

hydrate formatlOn, fire, flood, hUrrIcane, loss of servIce to a customer, major 011

spill at a compressor statlOn or from a pIpelIne, etc

Each Emergency ActlOn Plan shall be appropnately tItled for reference purposes

and kept readIly avaIlable at each work umt locatIon TransnusslOn operatIng

10catlOns wIll send the ongInal plan to the Yerevan Office and retaIn an area

10catlOn copy

5 CoordmatlOn wIth PublIc offiCIals - Each Head of LIne ServIce StatlOn shall

penodlcally contact appropnate local publIc offiCIals to acquamt them WIth the

locatIon of pIpelIne faCIlItIes m theIr areas and to proVIde current Emergency

Call InfOrmatlOn, to exchange emergency mformatiOn and capabIlItIes, and to

reVIew mutual response plans Each Head ofLIne ServIce StatIon wIll maIntaIn

Armtransgas telephone numbers m local telephone dIrectones In areas traversed

by Armtransgas pIpelInes Penodlcally, landowners abuttIng Armtransgas

pIpelInes shall be contacted to reVIew emergency notificatlOn procedures

Local utIlIty compames, excavatIng contractors, Government EngIneenng

Departments, and other related engIneenng firms shall be contacted penodlcally

to acquaInt them WIth the locatIOn of Armtransgas facIlItIes and to proVIde them

WIth names of local supervIsors to contact before startIng any constructlOn near

Armtransgas faCIlItIes The schedule for contactIng the above-lIsted local

offiCials and excavatIng firms WIll be as follows

a Personal Contact - Personal contact shall be made In January each year to

present Emergency Call mformatton and to renew acquaIntances and

establIsh contact WIth many publIc offiCIals assummg office for the first tIme

The mformatIOn shall contam day and mght emergency telephone numbers

DISCUSSIOns shall Include a revIew of plpehne emergency practIces

b Mad-Out Contact - MatI-out mformatIOn whIch shall mclude "ExcavatIon

CautlOn NotIces", as well as day and mght emergency telephone numbers,

shall be maIled to the appropnate local offiCIals, utIlIty compames and

9
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excavation contractors The "Excavation Caution NotIces" and associated

mformatlOn may be personally delIvered as appropnate for greater

effectiveness

c Reportmg - Once each year, followmg the personal contact phase, each

Head of Lme Servtce Station wIll be responsible for submIttmg to their

respectIve Head of DIVISIon, a composIte report lIstmg all contacts made

eIther m person or by mall The report shall lIst pubhc offiCIals and firms

separated by geographical areas such as County, Pansh Township, etc, as

appropnate The type contact and the speCIfic handouts dehvered or maIled

shall be hsted by each entry

6 Emergency ActIOn Trammg - Each locatIOn, where Armtransgas personnel

are headquartered, WIll conduct Emergency ActIOn TraInIng meetIngs each year

at apprmamately 6-month Intervals The meetmgs Will be used to acquaInt all

personnel WIth the local Emergency ActIOn Plans whIch have been prepared by

the supervisors m accordance WIth the "Emergency ActIOn GUidelInes"

a PresentatIOn - The Emergency ActIon trammg meetIngs should be

conducted m such a manner as to be thought-provokIng and to test for the

employee's preparedness Every effort to assure that the traImng IS

effectIve shall be utIhzed If pOSSIble, utIhze a vanatlOn from the

Emergency ActIOn Plan, mcludmg OIl SpIll ContIngency Plans, and other

aIds each tIme to aVOId repetItIon Direct questlOmng of personnel WIll aid

greatly m evaluatIng traInIng effectIveness

b Reportmg - The Emergency ActIon trammg meetIngs are to be recorded

and the Roster and Mmutes ofMeetIngs distnbuted

10
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Report DistributIOn

Ongmal
Copy

Ongmal
Copy

Ongmal
Copy
Copy
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Yerevan Office
Lmear OperatIon Branch

Yerevan Office
Lmear OperatIon Branch

Yerevan Office
Safety - Department
Lmear Operation Branch
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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 pipelme emergency such as a lIne rupture or

compressor statIon or meter statIon fire, It should be Armtransgas' polIcy to

conduct an m-depth mvestigatIon of the mCIdent to determme the extent of damage

to Armtransgas and other partIes, to IdentIfy the cause of the mCIdent, to IdentIfy

all of the events and other facts associated wIth the occurrence, and to establIsh

recommendatIOns and conclUSIOns concermng the occurrence which could help

aVOId SImIlar future mCIdents Follow1Og IS a general procedure settmg the

gUidelInes for the mvestigatIOn and 1OdIcat1Og the responsIble employees It IS

recogruzed that the wIde vanety of potentIal emergencIes does not allow detaIled

gUidelInes for all emergencIes, but rather, the responsIble employee must deterrnme

the detaIls to be mvestigated

B Responsibility

1 The DIrector of Op~ratIOns IS responsIble for seeIng that a wntten report of

each major pIpelIne system emergency IS 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 ongmal should be filed

m the DIrector of Lmear OperatIOn Branch PIpeline System leak files If the

Director deems It necessary, the appropnate department head or other qualIfied

representatives shall be dIspatched to coordmate the on-scene mvestigation

2 The Armtransgas supervIsor who IS 10 charge at the scene IS responsIble for

gathenng and ma1Ota101Og any and all 1OformatIOn that could be useful In an

emergency 10CIdent 1Ovestigation It IS Important that detailed wntten records
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of events and times be kept, photographs be taken of all Items of mterest,

Witnesses' names and addresses be obtamed, contacts With pohce, local and

state government officIals and other sigruficant mformatIOn be recorded

InvestigatIOn GUldehnes - The follOWing gUIdelmes are to be consIdered

mtrumum reqUIrements For orgamzatIOn purposes, they are hsted under the basIc

purposes of the mvestlgatIOn as noted above

1 Determme the extent ofdamage to facIlttles owned by Armtransgas and others

a Photographs ofany and all damage

b Cost estImates of all damage to Armtransgas and the pubhc, should be

made

C DetaIled descnptIOn of mJury to Armtransgas employees or the public

2 Put together a detaIled chronologIcal sequence of all events related m any way

to the emergency

a Pertment events leadmg up to the emergency mCldent should be mcluded

b Descnptlon of the mCIdent should be obtamed from all persons who

observed It, If pOSSIble, and It IS best If the persons submIt a wntten

descnptIOn

c The mCldent, events pnor to and after the mCIdent, as well as the exact (or

best estimate of) tIme should be determmed and recorded

3 IdentIfy the cause of the mCIdent

a A detaIled explanatIOn of the process used to determme the cause of the

mCIdent IS reqUlred

b If It IS determmed by the DIrector of OperatIons and Adffilrustrative

ASSIstants that an outSIde consultant IS reqUIred to help determme the

cause, the consultant should be obtamed as qUIckly as pOSSIble A
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coordmator for tms work should be designated and copies of the formal

report should be mcluded m the mvestlgatIOn report

4 EstablIsh conclusIOns and recommendatIOns concerrung the mCldent Any

recommended action should mdIcate the party responsIble for Implementmg

such actIon

Reportmg

1 A comprehenSive wntten report Will be prepared and dIstnbuted by persons

designated by the Director of OperatIons m complIance WIth Paragraph 1 of

Sub-section B
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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 sectlOn IS to outlIne the procedures to be

followed by field employees m reportmg aCCidents, faIlures, mterruptlOns of servIce

or other emergency mformatlon to the appropnate admlrustratlve office It is also

the ObjectIve of this sectlOn to mform all employees of theIr responsIbIlIty for

collectmg the necessary data and to whom this data IS to be reported

B ResponsIbIlIty - It WIll be the responsIbIlIty of the field employees who dIscover

an aCCIdent, failure, leak, mterruption of service, or other emergency condltlOn to

report the mCldent to the DIspatch Center and to other appropnate parties on the

Emergency Call LISt as prescnbed m Emergency ActlOn, Sub-SectlOn A-I The

Dispatch Center wIll notIfy all other appropnate departments It IS the

responsIbilIty of the affected DIrector of Lmear OperatlOn Branch, or an assIgned

representative, to submtt a wntten report ofmCldents to the DIrector of Operations

wIthm seven (7) days of the occurrence, gIvmg all avaIlable mformatlOn It IS

the responsIbilIty of the DIrector of OperatIons to determme whether an mCIdent

report should be submttted to any regulatory commiSSion

C Procedure

I Reports to DIrector of OperatIOns or DeSIgnated RepresentatIve

InCIdents requmng reports - An ImmedIate report must be made to the

DIspatch Center and the DIrector of Operations by telephone any tIme an

aCCIdent, fmlure, leak or other mCldent occurs, or threatens to occur, and meets

any of the followmg conditions

a That could result m the mterruptlOn of servIce to a customer
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b That mterferes wIth the manual operatIon of a pIpelIne faCIlIty or

equtpment

c That results m removmg a transmISSIon pIpelIne segment from servIce

d That causes death or personal mJury requmng hospItahzatIOn of a person

e That results m a fire, regardless of the ongIn

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

to others

g That IS sIgmficant In the Judgement of the supervIsor even though It dId not

meet the cntena above

2 InformatIOn Necessary to Report

The field personnel reportmg any mCIdent to the DIspatch Center or others

should gIve bnef and conCIse reports The reports should mclude the follOWIng

InfOrmatIOn

a LocatIOn and tIme of mCIdent

b Nature ofmcIdent

C Emergency actIOn taken

d Extent of damages, Includmg deaths or mJunes, If any

e Name ofperson reportmg and when addItIOnal reports can be obtaIned

f All other slgmficant facts known InItIally that are relevant to the InCIdent

g The person reportmg from the field should keep a log of all mformatIOn

reported m accordance WIth a through f In thIS sectIOn and note who In

the DIspatch Center receIved the report
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D Reportmg

1 IncIdents Reqmrmg Reports

All mCIdents requmng telephone notificatIon to the DIrector of OperatIOns will

reqUire a wntten report wIthm 7 days of the occurrence Wntten reports are

requested of all sigruficant mCIdents, even though notificatlOn to a Governmental

Regulatory Agency IS not reqUired

2 InformatIOn Necessary to Report

The wntten report shall be directed to the DIrector of OperatIOns All sigruficant

mformatlOn pertammg to the mCident, mcludmg the results of any field

mvestIgatlOn and remedIal actlOn recommendatIOns shall be mcluded

3 Type of Report

a CompletIon of an appropnate Pipeime InspectlOn Report form (AT-A-15) or

a Memo provIdmg all pertment mformatton WIll normally suffice as a wntten

report However, other avaIlable sigruficant mformat10n, mcludmg the

results of any field mvestigatIOns or remedIal actIon recommendatlOns,

should also be submItted, m memo form, to the DIrector of Lmear OperatIon

Branch, WIth a copy to the DIrector ofOperatIOns

b A Leak, Damage, or Test FaIlure Report (AT-A-16) IS reqUired for all test

failures and leaks even though these mCIdents are not reported to a

Government Regulatory Agency
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Report DistributIOn

AT-A-15 - PIPelIne InspectIOn Report

Yerevan Office
CorrosIon Control
Lmear Operation Branch
Attach AT-A-16 to all copIes
In Event ofa Leak

AT-A-16 - Leak, Damage, or Test Failure

Ongmal DIrector of OperatIons
Copy Yerevan Office
Copy Dispatch Center
Copy Techmcal ServIces
Copy CorrosIon Control
Copy Lmear OperatIon Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-1

PIPELINE PATROLS AND LEAK SURVEY INSPECTIONS

A Objective - To estabhsh 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

InSpectIOns and overall adminIstratlOn of the pIpelIne and nght-of-way patrol

schedule, including follow-up and correctIve actIon InitIatIon IS the responsIbIlIty of

the Head ofLine ServIce StatIon

C Procedure

1 Patrols and InspectIOns

a Scope of Plpehne Patrols & InspectIOns

A patrol wIll be made of the entIre pipehne nght-of-way of all mainlines, sales

laterals and purchase laterals at a frequency that wIll satISfy the mInUTIum

schedule as lIsted In Paragraph C 1 b of thIS sectIon It IS essentIal to have

credIble documentatIon of all pIpeline mspectlOns Therefore, speCIfic notes

WIll be made on the appropnate forms as to the condItIOn of all spans, nver

crossmgs, road crossmgs, raIlroad crossmgs, nght-of-way eroSlOn, SIgns,

range lIghts, general conditlOn 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
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b Frequency of Plpehne Patrols

1) Class 1 & 2 Areas - AIllughway and railroad crossmgs wIll be patrolled

and mspected at least 2 times each calendar year w1th a time penod

between patrols not to exceed 7Yz months All other nght-of-ways wIll

be patrolled and mspected at least one time each calendar year With a

tIme penod between patrols not to exceed 15 months

2) Class 3 Areas - All highway and railroad crossmgs wIll be patrolled and

mspected at least 4 tImes each calendar year With a time penod between

patrols not to exceed 4Yz months All other nghts-of-way Will be

patrolled and mspected at least 2 tImes each year with a time penod

between patrols not to exceed 7Yz months

3) Class 4 Areas - All pipeline nght-of-ways, mcludmg highway and

raIlroad crossmgs, Will be patrolled and mspected at least 4 times per year

With a tIme penod between patrols not to exceed 4Yz months

4) Class LocatIOn DefimtIOns (PopulatIOn DenSity)

Class 1 - Any class locatIOn umt with 10 or less bmldmgs mtended for

human occupancy [A class locatIOn umt 1S an area extendmg 220 yds

(201m) on either Side of the centerlIne of any contmuous I-mile (1 61

km ) length ofpipelIne]

Class 2 - Any class location umt that has more than 10 but less than 46

buIldmgs mtended for human occupancy

Class 3 - Any class locatIOn umt that has 46 or more bmldmgs mtended

for human occupancy, or an area where the pipeline lies wlthm 100 yds

(91 4 m) of either a buIldmg or a small, well defined outside area (such as
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a playground, recreatIon area, outdoor theater or other place of pubhc

assembly) that IS occupIed by 20 or more persons on at least 5 days a

week for 10 weeks many 12-month penod

Class 4 - Any class locatIon urut where bUIldmgs wIth four or more

stones above ground are prevalent

2 Leak Surveys

a Scope of Leak Surveys A leak survey WIll be made of all Armtransgas

plpehne facIhtIes, mcludmg measunng and regulatIng statIons, at a frequency

that wIll satIsfy the mInImUm schedule as lIsted In Paragraph C 2 b of thIS

Sub-sectIOn Dunng these surveys, speCIfic notes WIll be made on the

appropnate form of all observatIOns that may mdIcate a leak such as, dead or

dIscolored vegetatIon, gas bubbles 10 mOIsture-saturated soIls and at

underwater pIpelme crossmgs, odors, dust, unusual nOIse along the pIpelIne

or at casmg vent pIpes, and any other mdIcatIons of a gas leak Leak

detectIon eqUIpment should be used
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b Frequency of Leak Surveys

1) 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 penod

between surveys not to exceed fifteen (15) months

2) Class 3 & 4 Areas When gas IS odonzed All maIn lmes purchase

laterals and sale laterals wdl be surveyed at least one (1) time each

calendar year wIth a tIme penod between surveys not to exceed fifteen

(15) months

3) Class 3 Areas Where gas IS not odonzed All mam lmes, purchase

laterals and sale laterals WIll be surveyed, utIlIzmg leak detectIOn

eqUipment, at least two (2) times each calendar year With a tIme penod

between surveys not to exceed seven and one-half (7V:z) months

4) Class 4 Areas Where gas IS not odonzed All mam lmes, purchase

laterals and sale laterals WIll be surveyed, utIhzmg gas detectIOn

eqUipment at least four (4) tImes each calendar year wIth a tIme penod

between surveys not to exceed four and one-half(4Y2) months

3 Other PIpelIne Patrols

a SpeCialIzed Land Patrols In congested areas or areas of abnormal

constructIOn actIVIty, It wIll be necessary to estabhsh a more frequent patrol

schedule for the morutonng of the pipehne facIlItIes Due to the many

vanable condItIOns, the need and performance of these speCialIzed patrols
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becomes a matter of Judgement, wruch IS to be evaluated by all field

supervIsory personnel

4 Reportmg The condItIons observed dunng these patrols and leak surveys wIll

be reported on the PIpelIne Patrol and Leak Survey Report (form AT-B-2!) Ifa

leak or other inCIdent of an emergency nature IS detected, an Irrunediate

telephone report wIll be made to the appropnate Department SupervIsor and to

the DIspatch Center

Report DistributIOn

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

anginal Yerevan Office
Copy Lmear 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 ownershtp of

faCIlItIes In order that these faCIlItIes may be respected and protected from damage

by others

B ResponsibilIty - Each Head of Lme ServIce StatIOn IS responsIble for the proper

mstallatIOn, InSpectIon, and mamtenance ofmarkers and signs withm the Lme Service

Station area ofoperation

C Procedure

1 IdentIficatIOn of Pipe Lmes

a Pipeline Markers - Install (over each pipelIne) at all htghway and raIlroad

crossmgs and m certam populated areas where the promment marlang of the

pIpelme IS necessary for safety These markers are to be mamtaIned free of

dIrt and growth ofweeds, and are to be legIble at all times

b Casmg Vent Cap - Install vent caps on all casmg vents on mam and lateral

pIpelines The company telephone number hsted on these caps Will be as

speCified by the Director of OperatIOns Casmg vent caps are not claSSified

as plpelme Markers
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c ConstructIOn Markers - Pnor to new constructIon adjacent to eXIstIng

facIlItIes, the centerlIne of the eXIstIng pIpelIne WIll be marked wIth

temporary constructIon sIgns on approXImately 200 foot (61m) centers In

some cases, temporary bamcades may be reqUlred for protectIon of above­

ground faCIlItIes

d IdentificatIOn of Pipelmes at IntersectIOns of UtIlIty Crossmgs - PIpelIne

markers wIll be erected at mtersectIOns of overhead and buned utIlItIes where

exposure to company faCIlItIes warrants such mstallation to reduce the

possIbIlIty of damage or Interference

e IdentIficatIOn of Submerged Crossmgs - SIgns WIll be erected, Inspected,

and maIntaIned at all submerged croSSIngs of Intercoastal canals and

naVigable streams where naVIgatIOn and/or manne actIVIty could mterfere

WIth the pIpelIne Range lIghts, where mstalled, WIll be Inspected and

mamtaIned for proper operatIOn

f Pipehnes Above Ground - PIpelIne markers WIll be mstalled at each sectIOn

of lIne located above ground that IS acceSSIble to the publIc, such as spans

and aenal croSSings of streams

2 IdentificatIOn of RIght-of-Way

Fence Posts across RIght-or-Way - At road crossmgs the two (2) outSIde fence

posts markmg lImIts of nght-of-way WIll be painted In fields and wooded areas,

a pamted post WIll be placed over each pIpeline on multIlIne systems In the case

of smgle pIpelInes, both the nght-of-way lImIts and the post over the pipelme WIll
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be pamted A htgh VISIbIlIty pamt IS standard for marktng nght-of-way lImIts and

posts marktng a plpelme ExceptiOns to tills reqUIrement may be made where

landowners object

3 IdentIficatIOn of Above-ground Structures

a M&R and DehydratIOn Equipment - On each fence gate, mstall one "No

AdmIttance" and one ''No Smoktng" sIgn On each meter statIon door,

mstall one ''No Smokmg" Sign At a pronunent place on the dehydratlOn

structure, mstall one ''No Smoktng" sIgn On the fence to the nght of mam

gate, mstall one standard emergency notlficatlOn sIgn WIth company emblem

and appropnate telephone numbers [Standard sIgn SIzes are normally

apprmamately 20" (51 cm) by 12" (305 em) ]

b Fenced MaID Lme Valves - On each fence gate mstall one ''No

AdmIttance" and one "No Smoktng" SIgn On the fence to the nght of

the mam gate, mstall one, standard emergency notIficatlOn SIgn WIth

company emblem contammg appropnate telephone numbers

c CompressIOn StatIOns - On each dnve-through gate mstall one standard

emergency nOtIficatIon sIgn WIth company emblem On each walk gate

mstall one ''No AdmIttance - Apply at Office" sIgn and to the nght of

each walk gate mstall one standard emergency notlficatlOn sIgn WIth

company emblem contammg appropnate telephone numbers
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D Reportmg - As part of the Annual Land Patrol, all sIgns and markers Wlll be

mspected and any needed repaIrs or replacements wl1l be reported on Pipehne Patrol

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

Report DistributIOn

AT-B-2!- PIPeline Patrol and Leak Survey Report

Ongmal Yerevan Office
Copy Lmear OperatIOn Branch
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TRANSMISSION PIPELINE INTEGRITY SECTION B

SUB-SECTION B-3

IDGH PRESSURE GAS VALVES

A Objective - The ObjectIve of tms inspectIOn IS to ensure safe and rellable operatlOn

ofvalves Includmg automatIc shutdown eqUIpment that mIght be reqUIred dunng an

emergency and dunng the course of normal operatIons

B ResponsibIlity

1 Head of LlOe Service StatIOn - Mam hne valves, mcludmg related blowoff

valves, lateral hne 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, mam

line valve regulators, and automatIc valve operators wIll be Inspected and

maintained by personnel of the Department

2 Measurement Personnel - Valves insIde meter statIon yards, and dehydratIon

plants, but not mcludIng other valves for whIch the Head ofLme ServIce StatIOn

IS responsIble, Will be Inspected by Measurement personnel Any abnormal

condItIons Will be reported to the Head of Lme ServIce StatIOn, who wIll be

responsIble for servIce and maintenance Measurement personnel wIll assIst WIth

inSpectIon and servIce ofmam hne regulators If requested

C Procedure

1 Dispatch Center Approval - Approval wIll be obtamed from the DIspatch

Center pnor to the operatIon of any valve or testing and operatIOn of any

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

2 Valve InspectIOns - At least once each calendar year at mtervals not exceedmg

15 calendar months, valves wIll be mspected and, where feaSIble, wIll be
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operated through a full cycle and returned to theIr ongmal posItIon AutomatIc

tnp deVIces on mam lme block and crossover valves WIll be tested m conjUnctIOn

WIth tms mspectIOn Where It IS not feasIble to fully operate valves, such as

smgle lme 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 IS operated the valve shall be lubncated m accordance wIth

recommendatIOns ofthe valve manufacturer

ExceptIOn - SIngle valve compressor statIOn block valves wIll not be operated

for the purpose of mspection However, whenever tms valve is operated through

the normal course of operation, It wIll be so noted on the report form (AT-B­

22)

C Reportmg

1 All valve and valve operator mspections, Includmg the amount of lubncant 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

angInal 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 IS to ensure that all hIgh pressure

shutdown deVices and rehef valves wIll perform properly In the event of eqUipment

or system malfunction The pnmary protection devIce for compressors and statIOn

yard pIping Will be the hIgh pressure shutdown deVice The rehefvalves WIll serve as

backup protectIOn In compressor statIOn pIping and as pnmary protectIOn In meter

statIOns

B Responsibility - The testmg, mspectlOn and mamtenance of hIgh pressure shutdown

and rehefvalves for specified locatIOns shall be performed by TranSmISSIOn personnel

as defined below

1 TransmiSSIOn Lme Service StatIOn Personnel - All hIgh and low pressure

shutdown devIces and hIgh gas pressure rehef valves located on the pIpeline or at

transmIssion compressor statIons, process plants, dehydratIOn and separatIon

plants, gas storage fields, and M&R faclhtles

2 Measurement Personnel - All rehefvalves and high and low pressure shutdown

deVices located In meter and regulator statIOns except compressor statIon and

process plant fuel gas

C Procedure - HIgh pressure shutdown devIces and gas pressure rehef valves are

pnmary overpressure protectIon deVices and they WIll be Inspected, maIntamed and

tested at Intervals not exceedmg fifteen (15) months, but at least once each calendar

year The test wIll be conducted wIth the valve m place, when pOSSIble, USing a non­

methane pressure source The relIeVing pressure wIll be adjusted by the

manufacturer's recommended procedure Each rehefvalve must reheve at a pressure

deSignated by Techmcal Services for that partIcular segment The test date and
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Inltials of the person performmg the test are to be noted on a legIble decal and affixed

to the rehefvalve body

In additlOn to the rehef pressure and reseat testmg, the valves wIll be checked for the

followmg

1 Capacity - The rehef valves Will be tested to determme 1f they have suffiCIent

capaCIty to hnnt the pressure on the facIlItIes to whIch they are connected to the

desIred maximum pressure If such tests are not feasIble, calculatlOns Will be

made to determme the relIef valve's capacIty The calculated capacIty must be

adequate to hnnt the pressure on the facIlItIes to the deSIred maXimum pressure

The calculatIons are to be shown for each capacIty check

2. Mecharucal condItIOn

3 Properly mstalled and protected from dIrt, lIqUIds or other conditlOns that nnght

prevent proper operatlOn

4 Thermal rehefvalves Will not reqUIre a capacIty check

D Reportmg - All relIef valve tests and mspectIOns shall be recorded on the Rehef

Valve InspectIOn Report (form AT-B-23)

Report DistrIbutIOn

AT-B-23 - RehefValve InspectIOn

Ongmal Yerevan Office
Copy Lmear OperatIon Branch
Copy WItness
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C Procedure

SUB-SECTION B-5

D Reportmg

TRANSMISSION PIPELINE INTEGRITY - SECTION B

Yerevan Office
LInear OperatIOn Branch

c Bob 80I23SecnonALeWiSept24

32

OngInal
Copy

Report DIstributIOn

AT-B-24 - InspectIOn Report - Temperature & Pressure Instruments

1 TWIce each year or whenever there IS an indIcatIon that these Instruments are not

functIOrung properly, an ImmedIate InSpectIOn wIll be made and any defiCIencIes

corrected The test date and Irutlals of the person performIng the test are to be

noted on a legtble decal and affixed to the Instrument case

Tests and InSpectIOns made and record of calibratIOn or repaIr WIll be recorded on

"InspectIOn Report - Temperature and Pressure Instruments", (form AT-B-24)

PRESSURE AND TEMPERATURE MEASURING EQUIPMENT

A ObjectIve - To Insure the safe, accurate and dependable operatIOn of all pressure

and temperature indIcating and recording Instrument

B ResponsIbIlity

1 The Head of Line ServIce StatIOn IS responsIble for maintaining the Integnty of

temperature morutonng deVIces and for prepanng reports of all tests and

calibratIOns

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-6

PIPELINE PIGGING

A Objective - To remove hqmds, rust scale and other ImpuntIes from the mtenor of

the pIpehne, which WIll result m Improved through-put effiCienCies and a corrOSIOn­

free enVIronment Defects that may affect the mtegnty of the plpehne may be

detected by Instrumented In-hne deVices (Smart Pigs)

B ResponsIbility - The appropnate Director of Lmear Operation Branch IS

responsIble for determmmg pIggmg frequency and the ImplementatIOn and

supervtSIon of this procedure

C Procedure

1 Plpelmes that are eqmpped with pIg launchers and receivers, and are piggable

should be pIgged at a mInImum mterval of twtce a year AdditIonal pIggmg, due

to unusual operatmg condItIons, should be performed at the discretIon of the

DIrector of Lmear Operation Branch Defect detectIon (Smart PIg) mspectIOns

shall be performed as operatmg condItIOns dictate

Note IGC realIzes that no pIg launchers and receivers are currently mstalled on
the Armtransgas Natural Gas TranSmIssion System and that operatmg conditions
prohibIt ImplementatIOn of this procedure at this time

2 Benefits to be gamed from conventIOnal type plpelme pIggmg

a Remove hqmds from pipehne, thereby reducmg the potentIal for mternal

corrosion

b Remove rust scale and other sohds and/or Impunties from the plpelme

mtenor

c DelIver cleaner gas, thereby elImmatmg depOSits of foreIgn matenals on

onfice plates
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d Reduced abrasIOn and eroSIOn damage to mtenor of valves, pressure

regulators, and other pIpelIne facIlIties dunng penods of hIgh velOCIty gas

flow

e Reduce coeffiCIent of frIctIon whtch results m mImnuzmg the pressure drop

m the pipeime and Improvmg through-put

3) Benefits to be gamed from mstrumented mspectIOn devIces (Smart PIgS)

a ProvIde a recorded log of locatIOn and seventy of pIpelIne defects such as

1) CorrOSIOn pIttmg, general corrOSIon, eroSIOn, and/or other losses of metal

thtckness

2) Mechamcal damage, gouges, dents, etc

3) Plate or pipeime manufactunng defects and ImperfectIOns such as roll-m

slugs, mclusIOns, lammations, and slIvers

4) Hard spots, hydrogen blIstenng, and CIrcumferentIal crackmg

b ProVide recorded log of pipeime appurtenances useful m accurately locatmg

IdentIfied defects, such as

1) Welds, (gIrth, spIral, and repair)

2) Valves, fittmgs, SIde taps, and transItion Jomts

3) Casmgs, clamps, and sleeves

D Reportmg

1 Data reflectmg the pig type, plggmg pressure, run number, date, begmmng and

endmg times of each pig run, and the quantIty of lIqUids and solIds removed from

the pipelIne, along WIth other pertment remarks, shall be recorded on Report of

Plggmg OperatIons form AT-B-25 and appropnate supplemental reports, and

retamed m the respective Yerevan Offices and at the Lmear OperatIon Branch
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Report DIstrIbutIOn

AT-B-25 - Report ofPIggmg OperatIOns

Ongmal - Yerevan Office
Copy Lmear OperatIon Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION SECTION B-7

CORROSION CONTROL PROGRAM

A ObjectIve - To estabhsh procedures for the ImplementatIOn of an effective

CorrOSIOn Control Program deSigned to ensure the mtegnty of the underground and

aboveground pIpelIne facIhties

B ResponsibilIty - The Head Engmeer - CorrOSIOn Control - IS responsIble for

establIshmg a Corrosion Control Program and proVIdmg polIcy, techrucal aSSistance,

specIficatIOns, and standards relative to the effective operatlOn and mamtenance of

the program The DIrector of the Lmear OperatIOn Branch IS responsIble for the

admmistratlOn and ImplementatIOn of the CorrOSIOn Control Program Via the pipehne

corrosion control methods These responsIblhtles mclude the deSign, mstallatIOn,

operatIOn and mamtenance of cathodiC protection systems on all plpehne faclhtles

and mspectlOn ofaboveground and underground plpehne coatmg systems

C Procedures

1 Atmosphenc corrOSIon protectIOn on aboveground pipelIne faclhtles will be

achteved through the use of appropnate protectIve coatmgs Followmg the

lrutlal mspectIOn and repaIrs, re-evaluatIOn mspectIOn mtervals shall not exceed

three years on the follOWIng faCIlIties

a PipelIne valves

b Compressor statIOn and mlscellaneous plant facIlities

c Measunng, regulatmg, and mterchange faCIlIties

d Pipe spans

e SuspensIOn bndges

f Emergency and stock pipe and matenals
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The inspectIOns shall be performed for evaluatIon of the ground level and

aboveground protectIve coatmgs, grouts and/or sealant, and emergency and

stock matenal preservatIves, as well as any loss m matenal thIckness due to

corrOSIon or outsIde forces paYIng particular attentIon to condltlOn at ground

level

Results and recommendations shall be submitted m a letter type report

2 Underground - CorrOSlOn protectlOn of underground pipeline faCIlItIes shall be

acrueved by the use of protective coating systems, supplemented by cathodic

protection denved from rectifiers and assocIated groundbeds, galvaruc anodes,

dramage from drrect current sources or by combmatlOns of the above Cathodic

protectlOn shall be mstalled and placed In operatIon on all underground pipeime

faCIlIties

a BI-montWy InspectIOns shall be performed on CorrosIOn Control facIlItIes to

assure contmued operatIOn of the rectifiers and assocIated anodes The

operatmg voltage, current output, and pipe-to-sOlI 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 mtervals not exceeding 15 months and the followmg mformatlOn

recorded

1) RectIfier operatIOn voltage and total current output

2) Pipe-to-sOlI potentIals for each pIpelme rectIfier locatIOn

3) PIpe-to-sOlI potentials at representatIve test pomts throughout the

pIpebne system to Insure that cathodIC protectIon IS adequate

4) Pipe-to-sOlI potentials and magmtude and dIrection of current flow at

each stray current drain SWItch, mterference bond, and galvamc anode

installatIOn

5) Pipe-to-sOlI potentIals at all line valves and tap valves

6) The effectiveness of each Isolating flange
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c CriterIOn for Cathodic ProtectIOn

The pnmary cntenon for cathodic protection of the extenor of underground

faclltties shall be a cathodic structure voltage of at least 085 volts negative to

earth With respect to a saturated copper-copper sulfate reference electrode as

determmed wIth the protective current apphed However, If the pnmary cntenon

cannot be obtaIned, then one or more cntenon as set out In NACE InternatIOnal

Standard RP0169-(latest reViSIon) may be used

D Reportmg - Reports shall be prepared and dlstnbuted as follows

1 Bimonthly InspectIon Report - CorrOSIOn Control mspectIon reports

(CathodiC Protection Report form AT-B-26) shall be prepared and filed m the

Yerevan and appropnate LInear OperatIon Branch Office Potentials below

cntenon shall be explaIned and proposed remedIal actIOn noted m the reports

2 Annual InspectIOn Report - Each calendar year, rectifier operatmg data and

pipe-to-sOlI potentIal and current dlstnbutIOn surveys shall be compIled and a

report (form AT-B-26) prepared and filed In the Yerevan and the appropnate

Lmear OperatIOn Branch Office Potentials below cntenon shall be explamed

and proposed remedial action noted In the follOWIng reports

Report DistributIon

AT-B-26 - CathodiC ProtectIOn Report

OngInal - CorrOSIOn Control CoordInator
Copy Yerevan Office
Copy Lmear OperatIOn Branch
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TRANSMISSION PIPELINE INTEGRITY - SECTION B

SUB-SECTION B-8

PIPE AND COATING CONDmONS

A ObjectIve - To mspect and report the pIpe and coatmg conditiOns dunng the course

ofnormal pipelme operatIons

B ResponsIbIlIty - The respectIve DIrector of Linear OperatIon Branch VIa the Head

ofLme ServIce StatIon IS responsIble for the ImplementatIon ofthts procedure

C Procedure

1 Exposed PipelIne - When an underground pIpeline facIlIty IS exposed, the

SupervIsor or Inspector on the Job Site shall observe the condItiOn of the pIpe

and coatmg and a PIpeline InspectiOn Report (form AT-A-I5) 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 IS scheduled to be cut, the SupervIsor

or Inspector on the Job shall Inspect the mtenor surface of the pIpe for coatmg

condItiOns, If Internally coated, and If eVIdence of corrOSIon, or a heavy build-up

of scale IS observed, Control personnel shall be notIfied ObservatiOns shall be

reported on a Pipeime InspectiOn Report (AT-A-I5)

3 Operatmg Facilities Removed from Service - When an operating facIlIty

(Valve, Pipelme, Meter StatiOn) IS removed from servIce, the SupervIsor or

Inspector shall Inspect the faCIlIty for coatmg condItiOns and for eVIdence of

corrOSIon A report of the inSpectiOn, including observed condItiOns, shall be

prepared by the CorroSIOn Control Coordinator and shall be placed on file m the

Yerevan Office With copIes to the appropnate Linear OperatIOn Branch and Line

ServIce StatIons
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4 Protective Coatmgs - Underground coatmgs when found to be defectIve shall

be repaIred m accordance to Anntransgas Pamtmg and Coatmg procedures

PrecautIOns shall be taken to mmnnIze damage dunng backfillmg operatIOns

Report DistributIOn"

AT-A-15 - PipelIne InspectIOn Report

Ongmal - Yerevan Office
Copy Lme SefV1ce StatIOn
Copy CorrosIOn Control Coordmator
Copy Lmear OperatIon Branch
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AT·A 12

ARMTRANSGAS

Meter StatIon Call l.Ist

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
~I,;" on NO I' 0 '0 1Meter Station Name I

Location Address

Emergency Calls In the Preference L:sted Below IIName I
Address. Office Phone I Home PhonePhone r

I Name
I I

I
1 r

Address IIName I I
I

I IAddresS" IIName- 1 IIAddre=

Routme OperatIon Calls by Customers Contract Personnel and Others
Dally Disoatch Data Calls I Office Phone I Home PhoneIName I IIAdelress.IName I IAclelress: I

Producer or IName. I ICustomer Company IAdelr=IName: I IAdelress:.
Local E"TlergenC"{ Numbe.-:; I Office Phone

Do~or l Name- I
Addre= I

Ambulance IName: I
IAddre=

Fire IName. I
IAddre=

Police IName: ---l
Addre= I

The InformatIon Above Was ReVIewed and Found Correct on the Date Indicated Below
I

Month I Data I Inmals Month I Data I In'llals I Montll I COIla I Infllals

January I I January I I I January I I
February I I I February I I I February I I

March I I I MardI I I I March I I
Aprtl I I I April I I I Apnl I I
May I I I May I I I May I I
June I I I June I I I June I 1
July I I I July I I I July I I

August I I I August I I I August I I
September I I I September I I I September I I

Oc-ober I I I Oc:-obar I I I OC"ober I I
Novemoer I I I November I I I Novemoer I II I

De<:ember I ! \ Oecemoer I I I December I I I
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AT A 13

localion

ARMTRANSGAS
Pipeline Emergencv Equipment Inspection Report

Ollanlliv Dese/llllion 01 Equipment
Condition

IGood
Fair elc J

Deto
Inspacled

Remarks
/Spec/'Y Any Loeal,ons Of/,or 1',all Tllal 5110'\1' Abovel Inspeeled Bv

-1--- _
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---I I I I I ---
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II any hem Is In subnormal condillon eMplaln In Remarks space

Dlstnbution Ongmal - Yerevan Office
Copy - Linear Operation Branch Approvoll ny -----------.
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Reason for Inspection

l:Zl PlplOg
PIpe Slze Spec. WT Ac-ual WT _

lnspeC-lon
Date ------ _

ARMTRANSGAS

111 LOc::ltIon
D,vlslon- Area Sta or Dlst. Stale County _

Beg Sta No End Sta No une Loellion Code _
Beg M P End M P Ahgn Sheet ---- _
Valve Sec Ion to ---- _

Pipeline Inspection Report
E:sgo,cd plpchne When an underground plllehn. fac:lhty IS ll'XllQAd l/l. Supervuor or InsllKtOr an lh. lab Sit. -n.lI,nspe<:: for coaung condluons :and a P,peline
InsP«llon R.port sh:all be prepared and submitted. If l/l. ex;105ed ar•• l'IIYuls :lny COlTQ5lOn de/=. or dam:lge Corrosion personnel shall be notified

AT-A-15
Front

I
I

I
I
I

Matenal Used _

(5) EnVIronment:

Bond 0 Good C Fair =Poor 0 N/A

EVloence of SOlI Stress l::J Yes CJ No
C Other _

0 Clay 0 Cumoo C Wet

0 Loam 0 c..hc"e C Dry

0 Sand 0 Rccl: C MOist

0 Other

Depth of Cover [Inc'1es)

E Total Thll:knesso Outer Wrap
Q Glass

o Felt

o Cor-c.e e
[j Other _

C MaterIal

o Coal Tar

C Asphalt

o Somastlc
C Other _

B Apphc:ltIon

o Mill Coated

o Yard Coated

C Field Coated
[j Unknown

[4] CoatIng CondItIon

o Damage

Ci Defec Ive Apphc:mon

C Decomposition

Cj Good Condition

[SI I'lecoat: 0 No 0 Yes

131 External PIpe Coating
A Coating

o Bare

o CoatedI

I
I

I
[81 Magnetic PartIcle InspeC"lon for S C.C_ (10c.:. of M L A When Surfic:ent Ceatmg IS Rer-ovedl [) No eYes

o CorroSion 0 Defee- 0 Damage
If ~"rTC:S1Qn IS noted cerralere celow and /::Gc!, of re::ort If Defee- or Damilge IS noted c:rrplete cae" of re:;ort

o Other

B Desc."Iption

o Greater than 10....0 complete bacl:: of report

COrTOSlon

______________ Date of Measurement _

Ccndmon _

o Impressed

o Less than 10"'0 complete front of report
o PItting 0 General Max. Depth _

Length _

o GalvanIC

A. LOc::ltlon

l1J 0 External

121 0 [mernal

(7) lnternal Coating (If Lne C.Jt epen) 0 No 0 Yes

[21 EVidence of

1121 PIpe-to SOIl Potential ~ nearest pornt from Corroded Area

1111 C~thodlc °roteC"Jon

110l General Corro:non Inform:mon

I

I
I

I
I
I

CorrosIon Leak Informa1:10n

Sad I'le:s~tlvltr

A. Measurement at Leak Area (OHM C'<1~l

B Date of 'lAeasurement _

pH of Soli Near Leak Area

Remar~s _
I
I
I
I

Dlstnbubon Ono'1al - Yerevan Office
Copy - Corrosion Control
Copy - Lmear Operation Branch

IPreparea :::y

IDale

I

]



Defee· Damage or CorrosIon InvestIgation
Nate'S 1 Tabulate all dents gouges shvers corrosIon S C C etc

2 Reference POint - Valve iee ct. Road etc as shown on Alignment Sheet WIth acoroorlate Statton Number
:3 Solid In one dashed hne to deplc long seam On seamless pIpe measurements are to be made from [he 12 0 clock posItion If ploe ,s

vertical Substltute Nonn for tne 12 0 clock position
4 Delec s such as dents slivers gouges etc snail be tabulated IndIvIdually CorrOSIon cracks and/or corrOSIon plwngs closely grouce:::

may be tabulated as one defect
5 Delect WIdth and length WIll be measured along the gIrth and 10nOlludlnai aXIS resoec Ively

Measurement from lJUpstream Station Flow Dlrec',on 0 -------
ODownstream Station 0 -------

I
I
I
I

AT-A-15
Back ARMTRANSGAS

Countercloc,<wlse

Downstream End
Sta No _

Lengtn of Jt

Upstream End
Sta No _

I

I ILong Seam_I ~

l:l. 0 clock'" I _L,o, 5.0"'-\ ;
1-- -I

I
I

JIebNum er 0 ontmuous olnts I IS Ig

Defec1: Damage or Corrosion Measurernen'ts and LocatIon

Nol I c;. D'5tanCe <to D,stance I
I I

INumOer 01
Type from from Width Length MaXimum Oeoth Crack'S

G'rTh Weld Lon01tudinaf Seam at P,t$, I I I I I I
2 I I I I I I
3 I I I I I
4 I I I I I
5 I I I I I
6 I I I I I
7 I I I I I
8 I I I I I
9 I I I I I

10 I I I I I
11 I I I I I
12 I I I I I
13 I I I I I I
14 I I I I I I
15 I I I I I II

I
I
I

I
I

I
I

I
RepaIr ReqUIred ONo DYes Proposed Type of Repair _

Type of Repair ReqUired

I
Prepared by

:2 C'1ecked by

Remarks _

I
3 RevleNed by _

If ;:;/0& repenr IS requtred

4 Aooroved by Remark:: _

I



ARMTRANSGASAT-A-16
IR.oort 0... IFront

or Test failure Report - TransmIssIon and Gathering SystemsLeak Damage
C LAn Report o Test failure Repon o New Construe-Ian

I I I
c Defee- or Carnage Reaolt o ex,sting Faclory Year End I

InstrUetJons: Complete thIS sIde of thIS form for eaCh In =CorrcSion o Construction DelK! or Matenal Failure

cldent regardless of cause Check appropnate box for Pan A P1ln-C
specIfic cause of leak damage or faIlure and complete C Damage by OUUld" Forces o Oth"r IDescnbe mClClem m dera,l m wmmg .:mc 'lI"OIen co
the pertinent partlsl on the reve~e SIde Pan B ChIS {arm ",nert! pafT~A. B OInd Cart! nac 0I0P/I(::Jo/e }

1 Dr.II:11ptlon of L..k or Damage lRugture Pznnole DimenSIons etc.) 10 Per:onalln,ury Indlar Prog"rtY Damage Resulting from Escape oj Gas

a Number of emplayees

111 Fatahues

(2) Suffenng lost ume lnlunes

2. How L..k or Damage Detectad: CFlame IonIzation Patrols Lanaowner: etc.) b Number of non-employees

m Fatahlle:;

t21 InJured and reoutrlng medlc,lItrealment ather Ihan an sIte F,r:1 Aid

J. Lo....non and 'Time of Laale. Failure or Damag" Yn Na

L N••'.at Town ICounlY ISUfI C. RUPlure o=rred me '2] :J
d Gas Ignited mo 12] U

b. F.c::Ihty Name Ie. MJlePO'S. Id. SUN9Y StaUOft No. e. E:!:ploslon oc:curred [11 C 12J --
r Incdent Indueed any sec:andary

• Tim. of o-llK'Uon 1 E11l>M<lr"", Ht Mn.
exploSIOns or fires t1lD 121 =

I1J O.,e 1121 Hour (1) 6crwnn fiu dtc.cuon "I'd tSQ£)e rtaDOad _ __
g. ~umated repair cos: and properry damage

plus properry damage 10 others and e:tIst
t:l AI... maae sa•• of gas loss S

II e""mI'lCl ptnou," It potn, II'd tim. 01 Ill.. M-.num IJI""",,,,, a""r.on.. pn:ssu"
Inc:saent 11 ErtYlronmantal Oo:scnpuon

IPSIGJ fPSIGl a. Predominant tYPe of atea

4. Cu. Installad III At time of construc::lon t21 At lime of mcdent t::ll Type area

a CJ Commen::al a 0 Commeroal Class 1 C
S- Ongrn 01 Laak, Fadure or Oamaga

b Cl Industnal b 0 Industnal Class 2 ::::J
a. Cl Body of Pipe g. Cl Fabncated assembly

c 0 Restdenuaf c 0 Resldent,al Oass::l U
b CJ GIrth Weld h. Cl Tap conneCllon

d Cl Rural dO Rur.lI Class 4. C
c. CJ Longitudinal weld .. 0 FitUng (Typel

e 0 Undeveloped e 0 Unde'oleloped
d CJ Other field weld J. 0 Gase:tloler

f Cl Unknown f 0 Other lSpecfyl
e. Cl Compressor Ie. 0 Otner (Sp=fy)

g D Clner fSpecfy)
f CJ Valve

6- MJltenal Wh,a aakad We Oamagad or Failed b. PredomInant abave-qround struc::ure adracent 10 leak

a. CJ Steel b Cl Plastic Co D Other (Spea/y) Multi Story S,ngl&-Story

t1l Commer=al aO bO
7 p,pe Oesc:nptlon

t2l IndUStnal aD bO
a. Nominal dlameler (lnc.~es) Ib. Nominal wall thicknesS (}nt:Jtes)

13l Restdenual .00 bO

10 Grade
1'1 None 0

c. p,pe speCIficatIon
lsl Other ISpeClfy} aCl bCl

8. L"ak or Oam.og" InvestJganon Informanon

X 'lay findings
Co Approxunate d:stance to nearest above-ground .truc:-ure {WIthin one

a.
mile of leak} feet

d Old other underground faClhryltesl contrrbule to o=rrence of leak ,n
b Ultrasonrc Findrngs

any manner? m 0 Yes 12] D No

e If sa what was effec:: on eXistence or other facd,ry(,esl7
c. Other

9 Method Rep.1f Date of RepaIr
o Temporary o Permanent

f Was (werel other ulIhry(,esllmperliieCl by Ihe leak?

(1) DYes 121 Cl No
a Pipe

LOC3l1on of leal: or failure
III 0 Weld Sleeve

II

(2) 0 Camp
111 0 Wilhln bUildIng ISJ 0 Selow walkway

(3) 0 Replace pIpe length feet 12J 0 Above ground 15J 0 BelOW road a C! Paved

1~1 C! Other repair or d,sPoslllon (SpecIfy) 131 0 Below ground b 0 MedIan at unoaved

141 C! Below WOller nl C! Selow Olher paved area

b C"mponent ISoeclfY}

(1) 0 Retllac:ed 131 0 Other fSfJef:lfy} h Oeoth of cover mctJes

f21 Cl Recondmoned I Sad Inrormauon al ploe <Ieplh 111 C SOil I::l r- Rocl<-
c:. Full SpeClftc::tt10nS Ip,pel (Sleeve) Ic.omponentl l::l) E:tlmaled sod temperacure at pO'n! of leak

0_
"

II
I

I
I
I
I
I
I

I
I

I

I

I
I

I
I

I
I
I



PART-A I
EVIDENCE OF CORROSION 0 YES 0 NO

PART-B DAMAGE BY OUTSIDE FORCES

t Pnmary Cause of Leak

a o Damage by equIpment operated by or for operator c- O Damage by earth movement

b o Damage bv equIpment operaled by outsIde party cl. 0 Other ISDeoiyJ

2- Loc::stmg Infonnatlon for Excavating and Blasting InCldents

a When leak resulted from damage by outsIde party s equIpment b Was the plpehne marked or Idenufied? t1l eYes C:Zl :J No
dId the ope~torget praor notIfication that the equIpment would

[11 If "Yes what type of mari<,"g or Idenlllic:ltlon was used to adVIse outsuiebe used In the area?

III 0 Yes 1131 Date Iloll Tame
pany of locatIon of plpehne?

(2) oNo a o Permanent mari<ers e o E:tcavauon

b o Map furnIshed I o On SIte observauon
C- Does statute or ord.nance reQutre the outsIde ~arty to determIne o Temporary stakes o Other tSDeciyJthe location of pIpelines? C g

!11oYes l210 No d o PaInt

:3 Damage by Earth Movement a o SubSIdence C- O landslide II. 0 Other (SoeciyJ

b o Earthquake d o Washout

f Was the earch movement caused by direC" or Indtrec' actIon of others? (11 0 Yes (if "Yes ero/atnl QJ ONo

PART-C I
CONSTRUCTION DEFECT OR MATERIAL FAILURE

t PrImary Cause of Leak a 0 ConstruC"lon defeC" D Malenal failure

2- Explam All Known Fac:-..s and Related Condrtlons Pertaining to the Above

Additional Desc-"Iptlon of InCIdent or for Contmuatlon of ExplanatIon of Items Above or on Other S,oe

-

DIStrlbutlon [Chec!c OnglOal and Eac., Cop.,. As Appropriate)I
anginal - Director of Operations

Copy - Yerevan Office
Copy - DispatCh Office I

Fax NoCopy - Technical Services
Copy - Corrosion Control ISIgnature ofRcpotUng SupcrvtS<r I Dale
Copy - linear OperalJon Branch I

I I

I
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I
I
I
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I
I
I
I
I
I
I
I
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S.gnec _

LocatIon Lme ReportDate__

Date I I I 00 - I IFrom M P ToM I:> IMiles ~~ Remarks

I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I
I I I I I
I I I I I
I I I I I I
I I I I I
I I I I I I
I I I I I I
I I I I I I

Leak Survey wIth Detecolen EqUlp:J Land Patrol [J Leak Survel 0 Snorted Casing Survey W

ARMTRANSGAS

PIpeline Patrol and Leak Survey Report

C.stnbut>on.
Company Inspec:Jons: Ongmal - Yerevan Office

Copy - Linear Operanon Branch
~ntr.I~ lnsp~ons: wntraC"or IS to pre;lare detailed repor- I

AT 8-21
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ARMTRANSGAS

Une Service Station _tlon Branch

Valvo Inspection J1eport

Linear 0

AT B22
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I ARMTRANSGAS

Type Of Oper::U1on:a1 Te:n

o P Ac".lVate puot only fer set pr=ure

o PV Ac::Nate pdet & v:alve ler ser pre:::lure c.'le::l: no ga:: blew thtu valve

o PVB Ac::::vate ~Ive In pl:ac: ebservtng set POint & resealing pre::ure POll1t

I0"", at ..=::1

I.....S1a..-IS,""",I No IM';'

Relief Valve lnspeC::lon Rei=lort

1511"& 'iypc

IName ot SlaDOn

kPa I

AT-B 23

I
I
I

FiowR~=cns

What IS the IIrmtIng area m square millimeters upstream of relIef valve that: the relief valve must be capable of rellevlng wl!:h mcoomum system

~ p-essure? mm2

The re:s::nt::lon IS:

PIpe ID{mm~) Area = 785 (lDf = 785 ( )2 = mm2

Valve-- Sae Type ManwaC"'Urer Fi; No _

Threat Area mm2'OC

Is r:s:nc::mg area~ than the effeQVe area of relief valve? 0 Yes 0 No

Is there a restrlc:::on dcwns:.-eam t::1USlng bac: pr~re? 0 Yes 0 No ffye:: e::;;fam beToW"
Des;'ce _

I
I
I
I Set =-essure (P) _

Onfic= Type •
kPa

Heiier VZUYe Capac:::-y Calc.latlons - V..

i:-re=ve Dls;:lar=e AreaW mm2*
Sp GravItY (Gl _

C:e4c::e-t or DIS:::-ar;ellQ _

Te.,p m oc:.

Eggyhucr
Make SIZe P-essure Ups:ream (PI) Dcwns::-ean (?:> _

I
I

V... 0116 PAl( • FO~1=I=6======1:::r=====;l=:(:=====) =
v'rr+Z731 GZ .; + 273) ( ) ( )

Reqwr=d ReIie! Capac:ty - V...

'-- , sm3fhr

DYes
DYes
DYes
DYes
DYes

I
I
I
I
I

Temp. oc.. V. srn3jhr 0 Caoac::y Tacle· 0 CaIc:Jlated
Meter SlatIon Mew srn3fhr Sour::a -
Compressor Untt Capac:::y sm3fhr Sour::: ••

~p.c:ty~mpanscnO1ecl::

If V.. IS greater than V. relief valve IS adequate. If not. relief capae:ty nuS:: be Jnc:eased

o Capac:::y Adequate 0 Capac:::y mus:: be Jnc:'eased
Mee.'anll::ll ~nditlon

o No·· Old.he reiief valve operate CjJTeC"Jy from a me=1amcal s-andpomt7

o No" Was relief valve clS3ssembled and c!eanec(
o No·· Was pnot dISaSSembled and cleaned?
o No·· Were all valves In proper posltlon?
o No·· Was blowdown s:ac:!: tree of ocs;roc::.cns7

• From manuiaC:-.Irer:: C:lt:I

.o.o E.:::llam under reman::: lusa bad:., n=-'ryl
Raman::: _

I
I w"'--

I
Dlstnbutlon Onglnal- Yf::,eVan Office Copy - Linear Operabon Branch
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ARMTRANSGAS
Inspection Record Temperature and Pressure In~ruments

sm." ---- utle 0

D~te I M~ke Tyge ServlI:e G~uge I Re301n9:i I In:icee-or.
01 & R~nge

Insceetlon I and I.CC:lllon DlamelerI a.la,. : An., I Remarx:; Inlllais
19
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AT 826

ARMTRANSGAS

Report of Pigging Operations
Transmission Department

3 ,.4Je-le lh..pln ColI<dcd IDC' b.I,... (v•• DC' Ho)
4 11.'et "'A (1101 Awlle-ble)'•• Col••• "'... "001... '.,.....'1.. Appll..

I 1',1., or Ir~
AlilallJf'lnlllD.

Dal.

1 51'"11, Qu••III, 01 M.le'.... Reco....ed
and ,• .n'.I,d A<1..1or nrtl"'.lCd

Ila. Seed" Dula..-II" r... ,lla I.' Sit.. lIu
" !Jct'- 1)P" ". all

....terl.l. lIatrl.'.4

"'at.. I DllIolI.",

IDlvlaloo

Soll4t (!pcdfr)
A••I,.'.
S."'p'.

~ Sctvlcc Stwoo

lit lilt.".

1I...bee II... Ro. COO....II..lr lur na•• s..lI.. 8e,l..ll' A••" 0". Ctle.4oc YearJ .....
\J~

Dlstnbutlon Original - Yerevan Office Copy - Unear Operation Branch

lin S.penl..4 b, Apl"0..dbr



RePORT OATE _BIMONTHLY 0
ANNUAL 0

ARMTRANSGAS

Cathodic ProtectIOn ReportAT-B 26

c SURVEY BY

LOC.ATION MILE POSTI PIPE TO SOIL POTENTIAL VOLTS
STATION NO

LINE A I LINE B I In,u'mlllll REMARKS DATEFl.nq.
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Part II

Meetings

Section A

Pipeline Integrity and Emergency
ActIon Plan

A-I OrganizatIOn

The Armeman Natural Gas TransmISSIon system falls under the JunsdictIOn of

Armtransgas WIth Its headquarters located m Yerevan, (See AppendIX I-Page 1)

JunsdictIonally, the transmISSIOn system IS dIvIded mto seven sectIons called Lmear

OperatIOn Branches (See Attachment I-Page 2) Each branch IS managed by a Branch

DIrector WIth the responsIblhty of all operatIOns and mamtenance wlthm hIS area,

mcludmg transmiSSIon, measurement commUnICatIons and so forth Each Branch

DIrector reports to the appropnate department head m Yerevan responsIble for a

partIcular actIVIty

The tranSmISSIOn system mcludes nme transmISSIon meter stations The statIOns at

Armm and Bentomt measure the gas entenng Armema from GeorgIa, the only source of

gas m that country The other seven meter statIon measure the gas gomg to the vanous

dIstnbution M&R statIOns for mdustnal use AppendIX n - Pages 1,2,3 & 4) are the

translatIOn ofa typIcal two-page daIly gas accountmg sheet, thIS one bemg for August 30,

1998 Please observe that the gas losses are calculated for each ofthe branches and then

totaled The total gas loss for the day m question was 1 75% We were advIsed that the

average gas loss IS approxImately 3%, whIch IS a tremendous Improvement over the

average of6% gas loss at the tIme of my prevIOUS VISit ThiS IS probably pnmanly due

to the ehmmatlon of leaks m the pipeime system

1
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Each transmISSIon meter statIOn, (photographs 28,29 &30) IS 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 mobl1e eqmpment and other eqmpment necessary for mamtenance

They also have a comphment ofemergency tools and supphes

A-2 DISCUSSions

The semmar pertammg to the Plpehne Integnty and Emergency Actlon Plan was

conducted at the Armtransgas headquarters m 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 IS operated and mamtamed utlhzmg RUSSIan

regulatIOns as a guldehne Pnor to the Semmar, each ofthe attendees was furmshed a

copy ofthe Plpehne Integnty and Emergency ActIOn Plan prepared by IGC, whIch had

been translated mto RUSSian by the Burns and Roe Yerevan office

There was good particIpatIOn by the attendees partIcularly m dlscussmg the forms whIch

are mcluded m Part I, SectIOn C of thIS document and shown as vIsual aIds utlhzmg an

overhead projector

Section B

Simulated Emergency

The SImulated plpelme emergency exerCIse took place on September 4, 1998 It was

coordmated through chIef dIspatcher Batramlan ArtIOn (See Photograph 4) It was

deCIded that the emergency would be a pIpe failure between valves N46 and N47 (See

Appendix IV)

The followmg IS an account of the events of the Simulated Emergency

2
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14 46 - The Armtransgas headquarters dispatcher advised the Yerevan Linear

Operations Branch dispatcher of the simulated emergency and asked that they

take appropnate action

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

1531- Valve NIOO was opened

It was confirmed that Valve In 97 was open

15.32 - All field partIes were adVIsed to return their valves to theIr ongInal pOSItiOns and

return to theIr dunes

FollOWing the exerCIse the Yerevan branch dIrector, Kalrapetlan MakItch and hIS

Engineer came to the Armtransgas headquarters dIspatch office to diSCUSS the exerCIse

With us Dunng 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 umt and an operatiOnal bulldozer were on

standby Ifneeded I was qUite Impressed WIth the dedIcatiOn and enthUSiasm ofthe

Armtransgas employees who partICIpated In thIS exerCIse
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Section C

EXltMeetmg

At the request ofIGC, an eXit meetmg was held with Mr Roland Adonts, ChaIrman of

the Board and Executive DIrector of Armrusgasprom on the mormng ofFnday,

September 4th
, pnor to my departure for the Umted States on the followmg day I

advised Mr Adonts that all of my goals had been achieved for the tnp to Armema wIth

the exceptIOn ofthe SImulated PIpelIne Emergency exerCIse WhIch was conducted that

afternoon I advIsed Mr Adonts that, as m the past, the cooperatiOn of the employees of

Armtransgas was outstandmg and very much apprecIated

Dunng our conversatiOn I was advIsed that Armtransgas IS now bemg compensated for

almost all gas bemg delIvered and have authonzatiOn to cut off servIce to end-users who

faIl to pay ThIS IS a complete change from the practIce dunng my preVIous VISIt

I commended Armtransgas for reducmg 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 realtzed they had further Improvements to make

He advIsed me that they are now manufactunng theIr own gas dIstnbutlOn meters (See

AppendIX V, Pages 1,2 & 3)

We dIscussed the report, "Abovian Pipeime System, Gas Storage and TechnologIcal

ConstructIons, RehabilItatIOn Program for 1997-2000" This IS covered m more detal1 m

Part III "TransmISSIOn System"

I advIsed Mr Adonts that I had learned that the commumcations eqUIpment purchased by

USAID for Armtransgas had not been dIstnbuted because the eqUIpment dId not mclude

battery chargers The battery chargers have now been ordered and dIstnbutiOn WIll be

made when they are receIved

I had been advIsed, In 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 determme whether or not the spare parts
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were on order I consIder thIS an extremely cnticalitem In assurmg the safe operatIOn of

the system, partIcularly wIth the many leaks brought about by the lack ofcathodIc

protectIOn

We both agreed that It IS extremely Important to reestablIsh the cathodic protectlOn

system ofthe TransmiSSlOn Pipeime as soon as money is avaIlable

I advIsed Mr Adonts of the importance, m my opmIOn, ofmarkmg the locatIOn of the

pIpelIne by sIgns at road crossmgs, meter statIOns and valve settmgs He was m

agreement and stated that on some sectlOns of theIr system, sIgns were mstalled and they

can obtam sIgns In Armema There were no signs in the limIted area of the transmIsSIon

system that I vIsIted dunng thIS tnp or the preVIOUS tnp

We had a general dIscussIOn on gas engmes dnvmg compressor umts

Mr Adonts advIsed me that he would be attendmg the Seventeenth Congress of World

Energy meetmg m Houston startmg on September 10, 1998 I furnIshed hIm wIth my

office and home telephone numbers and volunteered to show hIm Skid Mounted

Compressor umts, whIch I would recommend for replacement at theIr salt cavern gas

storage facIlIty He acknowledged my mVItatIOn and mdicated that I would hear from

hIm

As usual our meetmg was very cordIal and enjoyable to me
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Part III

Transmission System

Armema's Armtransgas TranSffilSSlon system conhnues to detenorate because of the

lack of cathodIc protechon and madequate funds for repaIrs IGC was furnIshed a large

map of the transmISSIOn system whIch mdlcated 12 places where there IS corrOSIOn, 6

where there IS damage due to landfall and 5 where there IS mechanIcal damage These

problems are bemg rechfied as money allows Some sechons of the transmISSIOn

system have been removed from servIce because of exceSSIve gas leakage I was

advIsed that the corrOSIon leaks were detected by conductmg somc 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 mne transmISSIOn meter statIons as

follows

1 Bentomt-measunng gas comIng from the RepublIc of GeorgIa

2 Arrum - meaSUrIng gas commg for the RepublIc of GeorgIa

3 Sevan I

4 Sevan IT

5 DiliJan Vanadzoz

6 Dzorakhbmr

7 Vanadzoz - GumZI

8 Dashkert - Sermuk

9 GOzls-Stepanakert

1
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A balance of the gas commg mto Armema from Georgia and the gas dIspersed IS

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 It runs

approXImately 3% wmch IS a consIderable Improvement from the 6% I observed durmg

my preVIOUS VISIt As you can see on the daily log sheet mentIOned above, the

unaccounted for gas IS calculated for each of the Lmear Operated Branches The

drrector of each branch has responslblhty of keepmg the percentage unaccounted for to

ammlmum

lOC was asked how the dIfference m volume m hne pack as the pressure vanes, IS

accounted for m the Umted States AppendIx VI, glvmg the formula, was E/maIled to

Mr BaIramiCan Amom, ChIef DIspatcher of Armtransgas upon my return from

Armema Also, lam mcludmg as AppendlX VII, a SIX page dIssertatIon concernmg

unaccounted for gas

The Armtransgas TransmIsSIOn system IS dIVIded mto seven Lmear OperatIOn

Branches, (AppendlX VIII, Pages 1, 2, 3,4,5, 6 & 7), each headed by a Drrector who

has the responsIbIhty of all operatIOn and maintenance m hIS branch The branches are

hstOO as follows WIth the number of transmISSIOn meter stanons m each

DiliJan (3), AboVIan (1), Yerevan (0), Vanadzor (1), Gumrr (2), Martum (1) and Gons

(1)

IGC was furmshed a very volummous and comprehenSIve report htled, "Abovian

Pipeime System, Gas Storage and TechnologIcal ConstructIOns, RehabIhtanon Program

for 1997-2000" I had spot translahons made to glVe me an mdlcatIOn of what It

mcludes As I smd, It IS very thorough The first eIght pages of thIs report, mcluded

as AppendIx IX, gIve the reader an Idea as to what It conSIsts of Photographs 9

through 24 showmg transmISSIOn plpehne problems, were taken from thIS report

Armtransgas's transmISSIon system IS operated and maIntamed under RUSSIan codes and

Regulanons For the readers mformatIOn we are enclosmg, as AppendIX X, the

2
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translatIOn of the standard mstructlon on "Hot operatIOns Implementatlon of the eXlsnng

pIpelInes, gas collectIOn systems and gas storage statIOns transportmg natural gas"

Generally speakmg these mstructlons are very SImIlar to those of ASME B31 8 the

Amencan Code, WIth some exceptIOns As per example, "In-weldmg of patch" , lInes

69 through 72 of the RUSSIan Instrucoons IS not allowed for the transmISSIon systems In

the Umted States

Secoon I of this report, "Emergency Acoon Plan", stresses the Importance of haVIng

emergency tools, eqUIpment and matenals The IGC representative VISIted the Yurevan

Lmear Operaoon 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 IS for future constructlon and not

emergency pIpe He adVIsed me that the emergency pIpe IS at strategIC locaoons on the

transmISSIon system The pIpe shown m Photographs 32 and 33 should be stored off

the ground, as IS that In Photograph 34

Attachment XI, Page 1, IS the report of a leak on the transmISSIon system IncludIng a

map of the locaoon AppendIX TI, Page 2, IS a translatIOn of the report AppendIX XII

IS a translatlon of a mne-page "Plan for Orgamzauon and Performance of Hot Works In

the EXIsung OperatIng PIpelIne" It seems to be very thorough and complete
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Part IV

InternatIonal Gas Consulting, Inc.
Armenia Trip Report

August 2S - September S, 1998

Trip Report

Tuesday. August 25

Enroute Houston to Amsterdam

Wednesday. Au2Ust 26

Amved In Amsterdam and to Yerevan

Thursday. AUlrnst 27

EstablIshed In Bums and Roe Yerevan office Met with Gaglk Danlellan, Bums and

Roe authonzed representatIve and Sophia Naleandlan, Translator

FrIday. AUlrnst 28

MeetIng With Gabrelan Nicolay - Director ofJomt stock company "HaItransgas" and

Jilivlan Yun, Deputy DIrector, to dISCUSS purpose of tnp, make plans to tour field

faCIlItIes, and dISCUSS dlspatchmg and gas balance (photograph 25) MeetIng WIth

Roland M Adonts, Charrman of Board, ExecutIve DIrector of Armrusgasprom,

Rouben Asatnan, Head of ForeIgn Affairs Department and Mtkaellan Levon, ASSIStant,

to dISCUSS mornmg actIVItIes and plans

Telephone conversatIon With DaVId Cooksley dlscussmg tnp progress and plans Gave

copy of translated "PIpelIne Integnty and Emergency ActIOn Plan" to Mr Nicolay and

Mr Jun for reView

Saturday. AUlrnst 29

Toured field facilitIes With Jilvian Yun, Deputy Director of Jomt stock company,

"HaItransgas" and members of hIS staff Tour mcluded mspectIon of several road

crossmgs, (photographs 26 and 27), a transmISSion meter statIon, (Dzorakhbmr), the

Yerevan branch dIspatch center, the chromatograph InstallatIOn located at the Yerevan

I
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dIstnbunon meter stanon and the Yerevan 1J.near operatIOn branch office (photographs

26 through 35)

Sunday, AUlmst 30

OrganIZed notes and read translanons

Monday, AUlmst 31

Meeung wIth Makoblan DaVId, Deputy Head of Producnon - OperatIOns Department

discussmg the transmISSIon system

A planned meenng WIth JI1vIan Jun, Deputy DIrector, Jomt stock company

"Haltransgas" was cancelled because of pIpelIne emergency

Tuesday, September 1

MeetIng WIth JI1Vlan Jun and dISCUSSed pIpe fallure reports, transmISSIon system maps

and field organizanon Also, scheduled "PIpelme Integnty and Emergency ActIon"

meeung

Meeung WIth Balromian ArtIOm, ChIef DIspatcher, dISCUSSIng unaccounted gas, lIne

pack and system gas flow

DISCUSSed tnp progress WIth DaVId Cooksley by telephone

Wednesday, September 2

JI1vIan Jun was not able to meet as scheduled because of preVIously mennoned pipeime

emergency Processed mformanon and worked on tnp report

Thursday, September 3

Attended receptIon at USAID office for Amencan Ambassador, Mr Topson and wIfe

who wI11 be leaVIng Armema

Met WIth Wmston McPhIe, ASSIStant DIrector of USAID for energy

Meenng WIth Deputy DIrector, JI1Vlan Jun ofJOInt stock company "Haltransgas"

Conducted "PIpelme Integnty and Emergency Acnon" SemInar (Photographs 1

through 3) Also see Part lIA

Friday, September 4

EXIt rneenng With Roland Adonts, ChaIrman of Board and ExecutIve DIrector of

Arrnrusgasprom (See Part IIC)

SImulated pipeime emergency exerCIse (See Part lIB)
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RecognIZed at National Gas Engmeers day celebration at Armtransgas office (See

Photographs 36 through 39)

Telephone conversatlOn with DaVId Cooksley

Saturday, September 5

Yerevan to Amsterdam to Houston

3
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P2 = 950

QpIpe = -96 29 P2 = 11 90

APPENDIX II

DILIJANLOB

ARMTRANSGAS

ABOVIANLOB

29 Aug PI = 11 50 P3 = II 20
C) 0 0

30 Aug PI = 10 20 P3= 10 00

YEREVAN LOB

30-Auo

Entry SupplIed S\stem Gas Storage Own needs Enm loss ComunodIty
Sevan-2 Stauon gas loss
1640 Dzorak CommodJ. -90 Bl W Fuel 0 % %

hbmr 1) gas 0 It gas
WI hd
no ra
'" w

)al
200 213831 0 61 0 269 011

1

269 o 13
1

Kanmr CommodIty System Gas Storage Stauon Own Entn Loss I CommodIt\
Kamun gas needs gas loss
15240 2~73 02 -3813 Blomng WIthdra\\al Fuel gas 0 % %

~3 28 1 7214328 1 75

() 611 0

Entrv CommodIty gelS System Own needs Enm loss CommodIt\ gas
Dzora1..hbmr loss
200 263 2~ -75 0 % %

118 428 118 ~ ~7

Entry SupplIed Syste Own needs Entn loss CommodIt\ gas
Karnm m loss
Kamun
1524 0 AI Dl1 Se Se\C1 Comm -230 0 % %

ru IJan "a n-2 OdItv
m n-l gas
8 - 69 16~0 1521 26 ~ 150 264 17'" 50
0 46

eo

Karnur Bentomt AmIm Bentomt Kanmr PIpe vanance
KarnUIJ KamuI]

-
(B +A)

15240 1550 80 15630 -390 -% 29 5729
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Entry Commodrty gas System Own needs Entn loss CommodIty gas
Taron loss
0 1647 -1700 0 1% 1%

0.)3 I 3 12 053 I 322

Entry SupplIed System Own needs Entn loss CommodIty gas
Dashkent loss
0 Lachm Carom -520 0 % %

odltv
gas

0 503 017 327 o 17 338

Entry SupplIed IS'stem Own needs Entn loss Commodity gas
Sevan-1 loss
69 Dashk Comma 577 0 %. %

ent dIl.I gas
0 10 54

076 673 076 721

Entry SupplIed System Own ne~ds Entn loss Commodih gas
loss

Auum DIhlan
80 -46 Taron Comm -2180 0 % %

odrtv
gas

0 2422 098 389 098 405
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GUMRILOB

VANADZOR LOB

GORIS LOB

MARTUNlLOB
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GAS ENTRY AND EXIT REPORT BY "ARMTRANSGAS" FACILITIES

APPENDIX II

00
-38130
433
(1 72%)

Own needs
System (+,-)
Loss

1 900 0458
Start of month Start of year

Entry

50191 0 8916027

560882 815047 8
456678 558511 8
00 636260
10495 285660

gas

GeorgIa

Entry

850

20630
85
3279
20620
00
20620
00
00
1560
00

00
491

PublIc utIlItIes

Boller-house
Industry

Hrazdan
Vanadzor
Other
Energy facIlIues
Yerevan
Hrazdan
Vanadzor
Other
Cement Plants
Hrazdan Cement
Plant
Ararat Cement 156 0
Plant

Entry Red 15240
Bndge
Bentomt+Arrum. 15630
Bentomt 15550
Arrum 80
WIthdrawal from 6110
UGSS
Storage ill UGSS 00
CommodIty gas 24730
Yerevan 730
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APPENDIX II
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TIME SCHEDULE

1 Sep 98

Name Parameter 800 1000 1200 1400 1600 1800 2000
Mazdok Pent'Pex 323/00
ChmI Pent'Pex 11 7/0 0

Q/h 790
Bentomt Pent 91

Q/h 400
Arrum Pent 94/94

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 00/0 0
(Namt) Pex/Qh 00/0 0
(CIty) Pex/Qh 00/0 0
Hrazdan Pent 80
(TPP+State DIstnct PP) Pex/Qh 55/81 0
(Cement Plant) Pex/Qh 00/0 0
Vanadzor Pent 100

Pex/Qh 00/0 0
Ararat Pent 87
(New Cement plant) Pex/Qh 00/00
(Old Cement plant) Pex/Qh 1 8/0 1
Other Q/h 70

Energy facilitIes Q/h 810
Cement plants Q/h 01
GSS - illJectIon P/Q/h 00100
GSS - wIthdrawal P/Q/h 88/33 0
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APPENDIX III

Page 1 of 1

THE LIST OF "AMtITRANSGAS" EMPLO\ EES,
ATTENDING THE SEl\tIINAR

1 Y JlIavIan Deputy DIrector

2 H IvlIkaehan A.ssistant to DIrector
..,

D HakobJan Deputy Head ofProductron-OperatIon Dep-'

4 M Halrapetran Head of Yerevan LOB

5 G Nazanan Head of Abovian LOB

6 A SahakIan Foreman

7 L PogosIan Head ofVanadzor LOB

8 Y Avetian Deputy Head of Vanadzor LOB

9 A Khachatnan Deputy Head of Gumn LOB

10 S Aklunts Head ofGons LOB

11 J Markanan Deputy Head ofUGSS

12 G Pambukchian ChIef DIspatcher ofDIhjan LOB

13 H Harutuman Head of Safety
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APPENDIX VI

Page 1 of 1
LINE PACK

To calculate the amount of gas many Lmear Operating Branch (LOB) at any gIven tIme,

multIply the pIpIng volume wIthIn the LOB (length of pIpelIne In meters multIplIed bv

the cross sectIonal area In square meters, plus any adjustment for volumes of accessory

pIpIng, attached vessels, etc) by pressure, temperature, and compreSSIbIlIty factors

P To 2o = --x --x --x V
- Po T 20

Where Q= gas volume In standard CUbIC meters

p= Average LOB pressure- kllopascaI absolute-kPaa

p0= Standard pressure- kPaa

To= Absolute temperature at standard conditions- degrees KelvIn-CC-273)

T= Average absolute gas temperature- degrees KelvIn

Zo= CompreSSIbIlity factor at standard condItIOns

Z= CompreSSIbIlIty factor at actual average gas condItIOns

V= Total LOB pIpIng volume- CUbIC meters

Dally line pack dIfferences, In cOI1JunctIon wIth dally gas volumes measured Into and out

of each LOB, WIll provIde a more definItIve datIy accountIng ofgas mventory
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I UNACCOUNTED-FOR GAS Page 1 of6

I
Mike Havdell

ENTEX
A Dz.vmo1Z of 4.rkla, Inc

I POBox E50
New Iben:l. LA 70562"(}~50

I
I
I

Unaccounted-for g:lS c:m be defined as the
cuffercnce betwe::l the amount of gas purchased and the

amount of gas sold through a me:lSUred gas dIStnbutlon
syste:n. • Tb.lS chffcr-..:lC:: IS commonly d=s.......oed as a
pert::ntage of gas pw-..:lased •PERCENT
UNACCOUNTED-FOR GAS·

Eumpla

Unaccounl.d for Gas

Evenu r",aulnnQ In CperzltlonaJ unaccounted fer gas could bll

A luka;e

B Mea5urement

C Prea.ure P.equla1Jon

o Third Party OemaQe

E. CDnaUl.lC"len AC1IVI1'f

F Theft

P lGE 191

...

j
•I 6

:
(
{
f

/993 PTlOCEEDlVGS

Figure 1 Le.ab.ge In a gas system c:m have an effect on
unaccounted-for gas

,I£~/( 1\ c'/lltJL')f r 4\ tF"LR:"I1!;.\T-ELU"OIr,)( 10

1 D

Tne volume of gas lost's deoendent upon the Sl::: of
the nole (or onfice) and the pressure on the System. The
larger the su::: of the hole or the mgher the pressure, the
gre:u~ the volume of g:tS lost If:l pipe bas a one-mcn hole
WIth 15 pSIg of pressure on It then 39,700 CUOIC feet per
hour will esc::toe However If the pressure W:lS only 10 pSIg
th::::l only 18 600 CUCIC feet per hour would t:Sc:lPC: A very
econolIUc::U ~ay of reducmg unaccounted-for gas :lSSOC ated
Wlth le:tk:lge IS reducucn of system pressure A g:lS syste"l1
should be opt:":lted :It the s:Lfest mImmum pre:.sure that w .1
allow 3aeau:tte service to the C.J.Stomer Controls c:m bt:
adaed to the system In the form of telt:mt:te'"1I1g te"l1Dt:":lrure
booste:'S and regulator S..:J.tlons to e"lSUre that the CUSlome--s
dt::n:md c::m bt: met Figure 2 111uslr:ltes tht: effect system
pressure lus on :t 0 150· holt:

Le:dc1ge IS the action of UIlme:lSUred gas passmg
from Wlthm a t:rao..smlSSlOn!OlstIlOUtlOn system to the outSide
atIIlOS'Dr1e'"e. I..e:1ks c:m occur on ploe waIls, at welaed
s::-ewed, or flanged connectIons, at couPlIngs and at valve
ste::ns Gene--ally, le:r.ks can aPDe:u' at anv pomt on a
Dlpelmelmamls..-vlcelme and on any obJe:: attae:1ed to the
svste::n (figure 1) Causes of sucn leaks on the system Imgnt
be mmroper assemoly or mamte:l3.Ilce. faulty mate.,al
daI::aged COUlOme:lt or corrosion

50 000 cubIc f.et

-45,000 cubIC feet

5 000 cubIC feet

5 000 cubIC feet x 100 - 10,*,

50 000 cubIC feet

Percent Unaccounted for Gaa

Unac..-:lunted·lor Ga.

Gila Purchllaed

Gas; Purchaaed

Gila Sold

There lire "We type& of unaccounted lor QIl&

, OperatIonal

Z Accounting

Ooe~tlonal unaccounted-for G.1S

IndIvlaually or togetht:r they mal.e UP the total un­
accounted-for volume for :l n:ln.":ll g:lS olstncutIon or t":lnS­
mISSlcn svste::n

Unac:::ounted-for gas figures c:m be ether poSItIVe
(more gas pw-...hased than sold) or negatIve (more gas sold
than pw-..:l2Sed) In elthe:- case, It IS lmoon:mt to dete."'IIlllle
wnat fa.::.ors are contnoutmg to the unaccounted-for gas and
eID::o:mate them. Weare con:::''''I1ed aoout unaccounted. for gas
for two re:lSOns, safety and econOmICS Cone--n aoout
unaccounted-for gas for PUOllC safety mClude. le:tbge thud
party damage and gas thett. Tll:se fa::tors contnoute to
unaccounted-for gas that c:m aave-sely affect the safety of
our custom..-s EconomIc:l11y, unaccounted-for gas
re:Jrese:lts lost revenues that are not recove-'aole It IS gas
pUr'"...hased from a. SUOOllC'" but not sold to c:ustome--s (pOSItIve
unaccounted-for gas)

Ope":ltlon:U tm:lccounted-for g:lS e"'IstS bt:e:tm.e or
the dav-to-d:tv pr:lC IC:S of purcnasmg. tr:mSDortmg :md
sellmg of n:ltur:ll g:lS

I

I

I
I

I

I
I

I
I

I
I
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\1ea.<;urement

Figure 2 The effe::t of system pressure on lea1..lIg~

The mete"S must be measunng the gas co--re::'ly
or the~e wIll oe e--rors

,
pt.

:=Igur: 3

Page 2 of6

Most :-..slcenual and smaIl commercIal custome"S
aDDlta,ces reaUlre a pressure of 4 OSlg to work. prooe~ly In
some cases the eoulpment may reaUlre a hIgner pressure
Toes: customers volumes should be comDensateci for by
usmg a fixed factor multtphe- or a pr-..ssure comtle:lSallng
Index In either case It IS Imtlortant that the regulator be set
at the corre::! pressure

p.-....sure RezulatlOn

If a re!!Ulator IS se' at a pressure dlffere."1t from that
for WIDcn the ~tomer IS bem!:! billed there WIll be
unaccounted-for gas FIgure 4 Illustrates the effect 00 mea­
sureTent at pressures othe" than that for wb.tch the C.lStomer
IS bem!! bIlled Tne custome~m figure 4 IS bemg se~ed at
an ele\~=d pressure of 5 pSlg and btIlecl on a fixed factor
muillph::~ If the dIal dlffereDce for the month 15 743 1 m::f
and the muIupher for 5 pSlg were aoplted the customer
would be bdled for 1000 mer If 10 f:tct the pressure was 8
OSI£. for ::'Cample, the custom=~ would d,cruaUy re::elve 1153
mcf nus reoresenlS .t loss of 153 mcf or IS 3 %
unaccounted-for Tht::-efore servIce p::~sonnel must tate
c.lre to ensure that a newl... -mstallt::ci regulator IS set at the
prt:ssure for whIch the C.JSlomer IS bemg billed

If a meter allows one CUOI:: foot of gas to pass, It

snould regIster the same amount A~sume that the ac.ua1
ouantltj of g.J.S pur::hase.d IS 10 000 CUOIC feet, but the
purcnase meter IS I % fast measunng more gas tn:m a::"Ually
passes through the mete-' Tnen It WIll regIster 10,100 CUDl:
fee' If the company that bought tbe g:JS sold It to a customer
woere the meter v,':!S I SD slow, mea.sunng less gas than It

actually passes througn the meter. the meter would record
001) 9 900 cubIC feet Toe total QtffereDce would be 200
cubIC feet or ~50 unaccounted-for gas (figure 3) Tros IS whj
It IS necessary for mete."S to be tested routmely unl.eSted
meters can have detnmental effects on the per::ent of
unaccounted-for gas

b::J.nn~s of a tumIDe mete~ or an o~l1ice clale c.a, ge
md..ed- Toese are some of the re:t!>ons v.m me e'"S are field
t_c;t~ pe"loolcalh or lO::orpo"'aled Into .m exc'Iarge prog-arn.
Most comnanlC\ nave a mete- exen.mge program for theIr
n:sloenllal metc:"S Aft::- a pe"lod of time the mete"S are

removed from servIce and brougnt bad.. to Ine me'e- snop to
b:: I::SI::d 11'e) are then put bad.. mlO se.... Ice

1993 PROCEEDl\G"P4GE 191

A new m::'e- placed In se~lce IS aeslgned to
re:lSure dry cle.:m natural gas accurately Howeve- the 1,JS

.lowmg througn our systems IS not alwavs dry or::le:m As
time 1,o~ b) the gas conOlUon e:tn affect the me'e"S c:zusmg
:1e'1l to me.:tSUre macc..:ratelv DU't and gnt IIt.l\ colle::t on
1e Imoellers of a roury meter dlstlll:lte rna\ drv out the

Another method of oete.ct1Og leakS IS Incre2Sed
odonzatlon If the amount of odorant InJectecl mto a S\ stem
I~ mcreased for a snort pe"lod of tIme an 1Dcre:lS~ numoer
of cllstome'"S WIll call In leal.. comclamts TIllS procedure
puts CUSlome"S to wort In surveymg the 5\ Sle"11 for lcls
Tms practice should only suocleme'1t not reolace compan.
leal. surveys

Once le:ll..s are round tne) should be reooned
promptl) to the construcllon depanment Tn:: construction
d::oanm::nt Will correct or repair thl: Id..s 0) plac.ng clames
~\ er lhem replacmg the s::ctlon of pipe or 10stAlllng new til­
llngs

APPENDIX VII

We have dIscussed how pressure effe::ts J::.al:1ge but
the SIze of the hole c::m also effe:::t le:tlage A 125 Inch hole
on a plpehne wIth 2S pSl£ on It WIll pass 620 CUOIC feet per
hour lf thIs leal. IS not aete=ted for a year then 5 430 000
cubIc f~ of gas wIll be lost Tnerefore a small leal.. can be
Just as detnmental as a large leal.

Some comDames have set up departments aecllcatecl
to conduc'lng leal. surveys Tn:se surveyS reoulre pe"Sonnel
to wolll. the faclhues WIth eoulpment soectficallv a~lgnecl to
aete::t leal..s The two pnmary de\ Ices are comol.Stlole gas
mdlcators and flame IOnIzatIon unIts

It IS also posslole to vlsualh Insoe:::t the
ploehne/ser. lC: b) coneuc 10g a vegetation su!'\ e\ and soap
test Gas seeomg througn the sot! to the atmosone-e \l, III lll1
\ e_etatlon on the surface ThIs pro\ldes a tell-tale sign of
l::.als Tne soap test COnsISts of aoph Ing a foammg agent to
tne SUST'le::tecI oOJect and 100lIng for bubbles Gas lealmg
tnrougn wtll cause the soap to foam

t:rreCTS OF SYST::M PReSSURe
ON LE...r....c;---------------------~
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The effe::t of devlauon m pr-..ssure on
unac::ounted-for gas

4Jso If the regulator 15 not respoI1S1ve to chaDges m
the load, the pressure Will fluc-uate caUSIng the same tYpe of
unaccounted-for e"Tor To.e effe:ts of boost and droop must
be Cooslde"'ed wh::t cnoosmg a regulator for fi'ted factor
me:tSUre:Il::tt

Tne unaccounted for !!:IS aunou..aole to ther. IS :m

ecOOOIll1C and saretv concern of tne n:tru~1 g:lS tndust~ We
are mterested Dot only ID 10:>1 reve'1ue$ but also to eltI1llnal­
m" danl!crous customer ac Ions SUC'1 as ma.1.mg Illegal con-
~ - f

necuons or tamoenng WIth mele-s Tne perc::nt:tge a l..US
tome-s that steal !!as WIll .. an to ~ve~ regIon of the country
In some areas the prool::-n IS so wlde-spre.1d that specldl

ae:)artments have oeen set up wltnm companies to tnvesu::J.le
and prosecute gas theot In othe~ areas meter rodeos are on
the alert to lool out for Illegal connections and mete-s that
have be::n tlmoe~d WIth Another melnod IS to s::.:J.! all
mete-s and monstor the :>ols If a S::.:J.! IS brolen and the
meter bas been tamoered wnh then the customer should be
prosecuted Tms h:lS pro"~n effecllve m reducmg mCldents
of gas theft

Accounting Un:Jccounted-for G.1S

I' \6. I'lJ

50 000 C..JbIC feet

~
2. 500 c.Jb,c feet

52 500 cubIC leet

m Ihe contr:lct

Volume .:Idded to the bIll

Tot:J1 volume purc'l:Jsed

Volume mea::ured by lhe meter

Percent unaccounted lor specifIed

A Contrac: uel

B C'lart Integration

C Data Entry
D Cycle Billing

Eo Report Compiling

Contr:Jctu:J.l UrmCt:ounted-for Grrs

A"ccounlmg unaccounted-for g:lS results from t'":lItS­
femng actual IOformallon mto data and the'1 Into reoorts
Tms conststs of

\ 11- Jlt " 'I /1111[" '1/ \ \ ,

Cant 'aCruaI Wl:1ccounted-for g:lS 15 a COos..:mt per
centage soec fied tn a COot~c be-ween the ouyer :md seller
TillS clause Ill1gnt be WTItten Into a contract WDe-1 gas I:>
bOU!!llt and sold throu,;h the same meter If the s::lIer

beh~ves he 15 losmg gas du~ to comoresston fuel usage
mete~ wear or le.:tl.:tge he may reoulre the buyer to compe:l­

sate mm for the g:lS Tne followmg e·:tmple snows how the
COnl-:lCt With 5 cq unaccounted-for gas would be used 10 C:J.l
c.ll:ttmg the total amount of gas pt..rch:lSed

Tne cont-:l:: ua[ unoll..COunl~J-for Jas abo IIUV ,b
olllo..:tted :lS rue! Ul.:l~~ l>ul..h:lS Job lholt I:> us~d to tul:
comOrel>Sor power pne_rn.tLlc controller:, or ~uoph pilL
Te=u!:ttors

Basle:tllv accountmg unaccoUlled-for gas uY:::'
place m the office, wmle account ng ooe~tlor.al una::
counted-for gas occu-s In the fidd

A" c:r..ll be ore you dIg program he os
preve'1t tnlrd pam d.:unage

GolS th:J.t IS purged from :l ploehne dunng conl>truc
Uon e::tD be :r lactor In the unaccounted-for Dunng m:lJor
COOStruc lOll projects It s adVIsable to estimate the olmount
of gas that wtll be purged througnoul the op~~l1on Tre
fig'.lre could be use'lll tn und~-s~Qtng the CUl>e at

tmaccounted-for gas In :l system. TIus coulLl be Inl>tgmfic:mt
It thts IS a normallv hlgo. volume system However tt::an be
a rac or In smJ.ller svste"'1:>

ThIrd Partv Damage

OutsIde contta=tors wori:m!! ne:tr nacu-:l1 gas
plpelmes and mams wtll madvert::ttly damage the ploe
causm" "as to cs::::tpe to the atmospo.ere Tms not onlv==
causes an mC-..3Se m the unaccounted-for figure but also
enclange-s human hie Tne best way to prevent thIrd oar-v
damage 15 through a "c::ill belore you alg- program (figure
5) Tms reoUlres contr;l;tO-s who are ms..a1Img wate~ ma,1'1S

roads storm Q'"a1D.S, e::: to noufy UUUty comOaIlles of
lmoe:tdmg construC.1on ne:1I' theIr fac111ues Once notIfied
the comoany Will 5e:td pe-sonnel to tne SIte to marK the
comoany's facUlues Most comoames esumate the gas loss
and e'tpe::.se mC'.m-ed In repamng damaged faclhues and
cnaI'!!e the cont."":LC or I""..sDOI1S1ole for the InClae:tt Howeve~

the gas cs::::tomg from a damaged plpelme c:m onlv be
esumated

,knnc;tructlOn .\ctlVltV
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Once toe ::lal"tS are :al::.llated and the m::le~ read
the oa..a IS entered UllO the :::o:::nputer Tn: computer can be
uuhz=d to generate the customers volume st:ltemcnts and gas
blll~ lncorre:: c.ata entereo mto the comouter or a IIllStal..e
maoe m aata C:ltn, wlll result m blllmg e"TOrs E'Tors soo\!.
UP as una::ounted-for gas In some offic:s the aata IS
entered twIce aDd compared, to ensure that data cntry e1"o'"$
are caught and elumnated Also aualttng the ~Isung

customer data files allows e'Tors to be found If a customer
IS se--ved on ele\:ued pressure (any p"'ssure above 4 OStg) he
must be Dilled ror It TIDS:::an be aone by usmg a fi::ted
factor multtpher It IS Important that the COITC:::[ factor be
used m cal::ul:umg the volume If mCOITe:: factors arc used
thcn the unac:ounted-for gas wlIl be aflc:::ted

C\de BillIng

A QIStrIDutlon comoan) c:u:IIlot r-...ad all of the T:SI­

denual, commercIal or mdust..,al meters ID one day l.oere­
fore, the met:"'S are dIVIded UP mto routes, WIth each rout::
be.ng read by a mfferent meter reaoer on a mffercnt day
Each day that the rout:s arc read IS called It billm.g cycle
For UlStaIlCC, a ":Ieter may be r-...ad on February 3rd, Wlth the
gas usage bemg a::::ounted-for ID Feomary EVCD thoug.o the
gas 'was actually coIl.SUIDeCl aunng the preVlot.S month of
January

Trans1IIlSSlon COImJamcs usually have a Iumted
numoer of large volume customers T.oerefore, toe) can r::ad
most of thetr meters m one azv (or aunng one billing cycle)
Tne wfference 10 brIlmg cycles oetw= the~.on and
Qlstnbutlon company can ado to the a::::ounung una::::ounted­
for gas Trus IS most eVIdent durmg the wmte- months
when cold weather ooes not o::::ur m two conse::uuve oilimg
pe"'lods (the two months do not have the same num~ of
Heatmg Degr-....e Davs) If t.Oloer weathe- o::::urs ID the pre­
\ lOllS month, thCD the unac::ounted WIll De positive T~ IS
be::ause more gas was pur:nase:i by the QISlnOUtlOn company
m the prevIous month than ....-as bdled to the customers

Report.,

Una::::ounte:i-for gas reports can be beluful m bJgn­
hgntmg systems WIth unaccounted-for problems Ri::)ort.s
can be comorle:i to snow monthly unac::ounted-ror
mfo1"IllZ.tloD or 12-montb Wla::::ounted-for bJstory l ne
monthly repons proVIde de•.:u1e:i InIOrmatlOn OD each system
such as the volume of gas purcnased and sold me amO'U1t
and percentage of unaccounted-for gas, and ve.:trly
mfornatlon To compIle a report h1.: thIs It IS benefic al to
assIgn source of gas codes to e:J.ch customer These codes
represent the sou-....e from \l, tnch the gas IS allo::ated to the
custome~ Th:s way custolI:Cr volutres can be comotled by
supplier or gas system (town) If the source of gas coo: IS

IDCOIT:::t for a particular custom:r the:l thetr volume WIll Dot
be used m calculatmg th: una=ountcd-for gas for th.:1t

svste:n Tms could result In a large una::::oWlted-for figure
Tn: monthh report onlY gIves YOU monthl) mZOr:Datlon In
oraer to e\ah.aLe the \aham of the mortnJv report Il 12
month repon IS used to prO\IOe the monthly p::-,:co'
unac:::ounted-for gas lor 1: months TIllS can be used to SPO[

trends for e.:t:::h gas svsle:n If the percentages are mCre:lSlIlg
It m.JgO[ be wor-oIl mvestlgatlng

Cna1.S are w.d to record the pr-..ssur:, volume and
tempe.rarure Toe fIrst step 10 r-..oucmg the unac:ounted-for
gas assoCiated WIth cnans IS to ensure that the rc::ord::~ are
re.::ordmg the three vanaoles co~tly Are the p:::s
marimg? Is the m..~namcal clod.. wound uo? Is the chan
mstalled corr-••.:oIy? Is the re:order cahbrated? If the answer
to any Questions IS no, then the volume wIll be mcorrc:::t
You may e:ld up csumaung the custotn=' s bIll, thereoy
mcreasmg the pe-centage of una::::ountcd-for gas

ODe: the chan IS removed, 11 must be correctly mte­
grated to proVIde the corr-..=t volume If the pressure OD the
cnart IS COIlSW1t tIlIs IS easy to do However, tlns does Dot
always haop= Someumes the pressure fluctuates If three
pccDle Ultegr.ated these cnans, vou could Dot exp::::t thetr
results to be closer than =150 to =:3 50 In order to
allevIate thIs proolem an ecmDlIlC:lt cnange would be
reqmre.d m the field C.oanges couId m=lude mstallmg It

more resoOIISlve regulator a me::namcaI mt::gr:1t1Ilg gauge,
an ele::trOIllC Ultegratmg gauge a flow comoute.., or a real
mne meastlreme:lt system.

Tne azy that a chart IS taken off the met::.. can efic:::t
the una::::ounted-for figur: Some supollC'"S cn.ange the C!1ltrtS

at the end of toe month WIllIe the company that pur-..nased
the gas mav r:move the r cnar.s on toe closest worlaav
(figure 6) TIDS:::an have an e:'ic::: on the olffer:nce be..-ween
the amount of gas bougnt and sold for that month If the
pur:nas..-r removes hIS cnans early and then cold weather
oc.:;UTS, the supoller may re::ord more gas sold than tile pur­
CD2Ser Tn: end result would b: a blgn pe-=ntage of u.na:::­
COUDted-ror gas even though no gas was actually lost.

FIgure 6 Tne I1umoer of dayS that a cl.art IS left on the
me er :=tIl efIe::. the accounting unaccounted-for gas

-4.MfJIlC 1\ \('I/()(JL IIF( 1\ \f11,tllt.\fF\TT£('IIt.,n!..(l( lI PAGE /9,J /993 PROCEEDTNGS
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Tne volume wowa be re:::orded on the ne:tt month s
ch:lr".5, thus balanc.l'lg out the prevIous month s UIUc:::ounted­
for gas One month the unac::ount::d-tor gas may De 25 CO
but the ne:,::. month It mlgnt be -20% If the two months are
adaed togethe" the total unaccounted-for gas tS 5 "0

Reoucmg the unaccounted-for Gas

So ·ar we have t:lIled about the dlffe'"l:Ilt types of
unaccount.e.d-for gas and theIr related c:zuses Also we

discussed different ways of reduc.ng the unaccounted-for gas
Before we bcgm reducmg the unaccounted-for g:zs, we must
dete'"IIl1Ile woat type It IS Tne bes. way IS to svstemauc:llly
mvestlgate the gas system (figure 7) Once a thorough
mvcstlgatlon IS comoleted, then the aooropnate steps can be
ta.l..en to corre=t the proolems It IS Imoort:mt that w!ule
conducUng the mvesugauon vou stav ::aIm unde~d the
layout of the system and ~ to the mdlVlduals who oper:lte
the System. Toese three steas wtil m:J.ke It ~Ier to begin
narrowmg do\VD. the c:zuses of the unaccounted-for gas

I
I
I
I
I
I
I

Type of
Unaccounted-for Gas

OPERAnON-\L
Le.:ll.=lge

Me:l.SUrement

REDUCING THE
UNACCOUNfED FOR GAS

(.\ SYSffivIATIC IpfVESTIGATION)

Acnon

1 L=3k survey the system.
2 Report all IC3ks found to the construcuon aep:lrtme"lt.
3 Inc-e:LSe toe odorant mJecuon rate and rollow uo on all C1.Stome" le:d. cOMtllamt C:IJ.TS
4 Soao test all conne::Ions on new eowoment lDS.allatlons
5 Conauct a. pressure stUay of the system to aete-mme the I1llI11mum pressure reoulrcd
6 Ins.all regulators, booste~, or tele:netry eaUlome:lt to n:ouce the svste::: pressure

1 Wlmess the sutlouer s field tests of purchase mete~

2 Set uo a progr.un to routlDely field test large mete~

3 Se' UP an age change program to test small me'e~
4 Cootmually momtor all meter test results
5 Renre meteIS that 2te contmually out of proof

I
I
I
I
I
I

Pressure Regulaoon

2

TIurd P:J.rty D~e
2
3

Constr..lc~on

:?

Theft

2
J
4
5

Insocct all r.egulators used to se-.re C'JStOme~ on fixed rae'or blllmg Tms WlII ensure
that they 2te set 00 the prooe~ pr-...ssurc
Momtor the performance of the e:tlstmg regul:ttors r:ttnng regulators tl:::lt are not

r-..sooOSlve enough to flow fluctuatIOns

Adveruse a ·e:tll before vou dig· poone number for cont-:lC'ors use
Send mdtvlouals to the field to marx your faclhttes be·ore const--uctton beg ns
Charge cootI':1C'ors for the e:-:tle::ses I.I1C.lr--d re::l3.lnng d:lI:::aged ploe1mes

Esttmate the amount of gas purged dUl'".ng construe Ion :IC IVltles Induce tills :unot..nt m
the unaccounted for gas reoorts
Ins.all valves to allow you to Isolate sections or th~ ploelme wh~"l purgmg

Ale""! me er rc:tde~ to W:lte'1 for Illegally DV-p:t:.SeJ !D~'e"s

Set up an :tw--..rd progr.1m for e::nplove::s findrng c..s.ome~ s e:lhng gas
Sa.! me'e~ :I.Od !Domtor the sols
Proscc.lte eustome~ st:::J.lrng J:IS
Gene-:lle :I reaort of Cl..Slom:::", With .mC"1J.-:lf.. :::'"1:.tIC:I!lV [ow =~ ;:on:.urr::ltlon

I I'}C) , PR()(F~DI\(,\
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I Cn:u-+.s

A. CCOlJr',TINGI Cont."";1etual

I
Dat:l. E"1tn

I

J Re:Jorts

.1

1
Sarutv

<:

I
I
I
I
I
I
I
I
I
I

I

I
T~pe of

Unaccounted-for Gas ActIOn

Lo:::lte all a..--e:zs wn~ ::ont'"3cnul w:a::COt.nteJ-Ior gas IS used
2. Wnen renewmg gas pur-nase cont••I.::o5, m:gouate the pe"':::"1tage of unac:ot.nted for gas

R~la.::e as t:::Uly coans as posslcle WIth f:.:::erl := or bII1U1~. m:::am::al mt:~tmg
gauges, e1e::tromc Inte~t.ng gaugcs, flow comoute"'S or fe:Ll Ume me:lSU-..:n::U systc::rrs

2 Se' up a program to have the cnans auolted bv an outsIde firm
3 Ins.all regulators thaI are r:sootISlve to flow Va..""13.UOllS Tms W111 provIde a CODStaIlt

pressure WCJC:J. IS e:lS1= to mtcgrate on a cnan

v,. nte aoWII all aata to be l.Se.d for calculaung volum::s so that It IS leglole
2 Gene--ate a report hstmg custome--s that arc fixed fac.or ollled USl:: the hst to :::sure that

thc corre:::t fac.ors are oe..ug used
3 Auolt C'JStome:- cata to e:::s....·c that It IS cooed con--e:Iv

Momtor thc mODtnly and 12 month unac:ounLed-for gas '"Cporrs
2. Cn:.:::~ to c::sure that the sour::: of gas COClCS are co:-ect for cae::! customc-
3 Report all C:langcs In a gas syte::1l, SUC:l as ncw suootIe-s or t\ mg S) ste::ns togetn:=-- so that

thc UIIaeeounted·for gas '"CportS c:m be cor-e:::ted

Stay calm WIlUe mvestIgatmg causcs of UIIacCOu::Itco-for gas
2 uDoe--stand the layout 0; the svS".e:n oe.ng mVe5tIgated
3 Tall.. to the InOI"10WUS wno ooe'"3.te the svst::n for l~

I
I
I
I
I
I

FIgure 7 (Cont d) A svstc:nauc InvcstlgatIon of gas S\Slem allows vou to Ila..-oW OOWII thc r=.sOIl for w:ac:oUIIted-(or
gas

I J'4,(jc. !lJ{, 1993 !'ROCE-DI,\(jS
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1 IntroductIOn

"Armtransgas" SE IS founded bv the MOE order N 121 GM dated 01/31/97
~ J

".6umtransgas" SE carnes out the followmg mam functIOns,
• Natural gas transmiSSIOn by gas maInlInes
• Natural gas accumulation and storage m underground storage facIlities
• Import of lIquefied hydrocarbon gas storage m underground and overground storage faCIlIties

regasIficatlOn and supply to consumers
• Gas mamlme constructIOns GDS other gas system facIlltles, theIr operation and mamtenance
• Gas sector mdustnal production
FunctIons carned out by ".6umtransgas can be classified accordmg to the follOWIng directIOns
• Gas transmISSion
• Natural gas storage
• Liquefied gas storage and reallizatlOn
• IndustraIl productIon
• Construction

II Gas TransmISSIOn System (GTS)

The" .6umtransgas balance as at 09 0 I 97 shows
• Gas mamlmes - 1918 54k.m
• Gas dlstnbution statIOns (GDS) with metenng umts - 60 st
• Electnc protectIon statIOns - 139 facllltles
• Operators' and observers' houses - 49
Includmg

a) Abovian gas mamlme operation and gas supply branch
• Gas mamhne pipes WIth diameter 1200 - 300mm - 1027k.m
• GDS With metenng umts - 32 st
• Electnc protectIOn stations - 76
• Operators' and observers' houses - 31
b) Vanadzor gas maInline operation and gas supply branch
• Gas mamlIne pIpes with diameter 1200 - 250mm - 581 "-m
• GDS With metermg umts - 18 st
• ElectrIc protectIOn statIOns - -+ I
• Operators' and observers houses - 12

c) Gons gas mamlIne operatIOn and gas suppl) branch
• Gas maInlIne pipes \vlth diameter 700 - 300mm - 310 5k.m
• GDS WIth meterIng umts - 10 ::.t
• Electnc protectIOn ~tatlOn~ - 22
• Operators and obsef\ ers hOLl"es - 6



Vanadzor- 530 42 \000 17-18 SlIde
Alaverdl 300 21-22 Protection area

1000 I 36-37 vlOlatlon
I ,

I Vanadzor- 530 I 42 I Quarter
I alaverdl

I
Dl~mantledI

I DdiJan-.\laverdl ':;,0 .3 5 4 20000 Taron aher earthquake
I \lanadzor- I
,

I I I
I

I Gumn 530 'i8 1 c \ anadzor I

I
Vanadzor-

I
530 I 58 1

I
600 I 24-2.5 i\lechamcal II I

Gumn I 1000 I 18-19 damage~ and II I I

Name of Gas Dmmeter Length Length of LocatIon of Cause of failure I
pIpeline broken-down broken-down

I2:as plpelme !Las pIpeline
1 b...bovlan l!as mamlIne operatlOn and I!as supply branch I

Kazakh- 720
I

\38 1000
I

52-5,
I

Silde
Yerevan
Kazakh-

I
720 138 7000

I
80-87

I
CorroslOn

Yerevan
Kazakh- 720 138 17000 0-8 Slide
Yerevan 163-176 ProtectlOn area

vlOlatlOn
I CorroslOn

Yerevan- 530 534 8000 0-8 SlIde place
Armavlr ProtectIon zone

vlOlatlon
CorroslOn

Yerevan-Ararat I 377 379 7000 I 0-7 I CorrosIOn
IIYlchevsk.-

I
720

I
866 33000

I
27-60 CorrosIon

Yerevan
Sevan-Vardellls

I
525

I
99 1

I
1000 87-88

I
Sevan water level

Idrop
Sevan-Vardellls

I I
1000

I
95-96

I
CorroslOn In turfy

envIronment
Sevan-Vardellls 18000 54-72 CorrOSIon

1 Vanadzor gas mamlme operation and gas supply branch
Red Bndge- 1020

I
30

I
500

I
125-13

I
Insulation

IYerevan dISlocation

APPENDIX IX
Page4of8

DESCRIPTION OF TECHIC<\.L CONDITIONS OF GAS MAINLINES ANS
TECHNOLOGIC-\..L CONSTRUCTIONS INST -\..LLED THEREON

CorroslOn21-40\900055 \530

III

Gas mamlInes

Red Bndge­
Aiaverdl

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I I I
protection area

vIOlatIOns
Red Bndge- 720 556 9000 21-30 Technologlcavl

Alaverdl olatlOns
corrosIon

Vanadzor-
I

720
I

397 1000

I
36-37

I
ProtectIon area

Alaverdl vIolatIOns
Vanadzor-

I
720

I
54 1

I
1000

I
18-19

I
ProtectIon area

IGumn vIOlatIOns
Vanadzor-

I
720

I
60

I
11000

I
49-60

I
Mechamcal

Armavir damages
TOT-\L 1584km

2 Gas DIstnbutlOn statIon (GOS)

Amongst 60 GOS and metenng unIts m~taIIed on GTS 16 gas dl~tnbutlOn ~tatIons have unsatIsfactory
techmcal condItIOns I e
• Mlssmg control-metenng devIces and automatIOn means
• PhySIcal wear of flowmeters pressure regulators and filters
• Absence of heatmg lectnc supply and commumcatIon

3 Electnc-chemical protectIon station (ECPS)
Because of embezzlement no ECPS (amongst 139 statIons mstalled on the '0\ stem) operates

4 BUIldmgs and structures
17 houses of operators and lmear observers ( amongst 49 houses) are m emergency condItIOns Because of
heavy rams and road wash-outs access ways to GOS and tap sItes became non-passable The repaIr IS
necessary

5 VehIcles and Mechamsms

VehIcles and mechamzms provIded tor gas pIpelIne mamtenance and GOS are In e\.tremely poor conditIons
Techmcal specificatIOns of gas plpelmes GOS taps ECP umts and other structures are gIven m the
Attachments

ConclUSIOn

Takmg mto account the circumstance the ga~ mamlmes maIntamed bv -\bO\ Ian and Vanadzor branches are
underground their techmcal ~tatus can be detined onlv after recelvm!! re::,ults ot dla!!nostIc analvsls and test

~ - -
After VIsual revIew ot GTS carned out b'v Armtransgas commlSlon 090 I 97 condItIons of gas mamlmes
GOS, ECP and other structures thereon C1n be evaluated as unsatisfactory
Takmg mto conSIderatIon the abo\e-..,tated the RahabllItatlOll Pragram 1'0 propo::,ed to be Implemented m 3
phases for contInuous and ::,ate opentlon and ga::, tran::,mISSIOI1 at 111Intll1Ulll IO::''oe::, The 'ocale of works for GTS
rehabllnatlOn m 3 phases are gl\ en below



N Name of works Umt of QuantIty Amount In

IMeasure USD
1 Places of gas pipelInes to be rehabIlitated

1 gas mamlme
KazakhOYerevan 52-53km-lOOOp/m, 80-87km-7000p/m

Yerevan-Ararat gas pipeline 0-7km -7000p/m
Sevan-Vardems gas pipelIne 87-88km and 95-96km-

2000p/m
Red Bndge-Sevan gas pipelIne 12-13km - 500p/m

Vanadzor-Alaverdl gas pipelIne 171-8km, 21-22km
36-37km - 2300p/m

Red Bndge-Alaverdl gas pIPelme 21-30 - 9000p/m
2 Draftmg of desw:n-estlmate documentatIOn Km I 288 I 1200 I
...

RehabIlitatIOn of the gas pipelIne damaged places noted In § I Km 288 17800 ,,.)

4 Purchase and InstallatIOn of ECP umts UnIts I 76 3600
5 Repair of GDS and Metenng umts StatIOn "'j 640-'-
6 Repair of Tap umts Piece I 30 I 6000 I
7 Repair ofMetenng and control-metenng deVices Set I 45 I 3000 I
8 Repair ofElectnc eqUipment and lines I 1800
9 RepaIr and InstallatIOn of commUnIcatIOn I 600 I
10 Repair of mechamsms emergency eqUipment and vehicles I I nco
11 Repair of operators' and observers' houses Piece 8 600

TOTAL 3644 000 USD

qfo

Page6of8

I Remarks2000

PHASE 1 (1997 - 1998)

APPENDIX IX

PHASE 2 (1999) PHASE 3 (2000)

Umt ot 1999

I I
mea~lIre Scale Amount In Sc lIe Amount m

USD USD
ABOVIAN BR-\NCH

1 DraftIng at de~lgn- Km 42 215 31 120
e~tlmate

documentation tor
rehab I litatlon at ga~
pipe] me damaged

M Name of Works

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I places I I I I I I I
I

2
I

Repair of gas
I

Kill
I

42
I

8115
I

3]

I
5800

I
I

PiPelme I
"'l Cleamng and hill 200 400 ]00 200~

testInU of gas
:::- -

pipeimes
4 Purchase and Set 76 222

installatIOn of fCP
umts

5 RehabIlItation Piece "'l') 1320 ... ., 1300~- 1_

renewal od GDS
gas metenng Units

and purchase of
new flowmeters

6 I Renewal of taps I PIece 30 350 I "10 I 200 I
7 Repair of metenng Set 45 80 -t" 45

and control-

~
metenng devIces

8
I

Renewal of electnc
I I I

390
I

300
Isupply eqUIpment

9 Renewal and 100 80
mstallatIOn of

commUniCatIOn
10 Renewal of 160 150

transport and
emergency
technique

I 1 Renewal of I 60 20
operators' and

Iobservers' houses
VA,l\ADZOR BR-\NCH

1 Draftma of deSI(Tn- km 20 130 18 117:::- ~

estimate
documentatIOn for

rehabIlitatIOn of gas
plpelme damaged

places
..,

I
Repair of gas

I
Kill

I
20

I
5298

I
21

I
'::;828

Iplpelme
3 Cleanmg and Kill 100 170 100

I
170

te~tmg of gas
Plpelmes I

4 Purchase and ,>et I 25 112 2" 112
installation ot ECP I

Units I
I

5 RehabJiltation Piece

I
18 1000

renewal od GDS
gas metermg umts
and purchase of
new flowmeters
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Phase I
Phac;e 2
Phase "1

PIece

Total amount by phases (1997-2000) IS 37 7'8 min LSD
Includmg

3644 mIn USD
18905 min LSD
j':; 209 mIn LSD

7 RepaIr of metenng c;et 10 50 I 50
Iand contral-
Imetenng devIces

8

I
Renewal of electnc

I 1

1':;0

I I
100

I
I

supplveqUlpment I
9 Renewal and 35 20

mstallatlon of
commUnication

10 Renewal of 21 I 10
transport and
emergency
technique

11 Renewal of 10 5
operators' and

observers' houses
I TOTA.L I 7226 I I 6662 I

GORIS BRANCH
1 Purchase and Set 18 10 45

mstallatlOn ofEer
Units

2 RehabilItatIon PIece 100
..,

160.)

renewal od GDS gas
metenng Units and
purchase of new

flowmeters
... Renewal of taps I Piece I I p- I -+ I 100 I.) -)

4 Repair of metenng Set 15 -+ 20
and control-metenng

deVices
5 Renewal and 4 ...

.)

mstallatlOn of
commUnication

6 Renewal of transport 3 ...
.)

and emergenc\
technique I

7 ReneVvalof pIece J I
operators' and

observers houses
I TOTAL I I 267 I I 332 I

I

GRAND TOT.i.L I I I 18905 I I 15209 I I

I 6 I Renewal of taps

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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GENERAL INSTRUCTIONS

1 The followmg STANDATD INSTRUCTION concernmg unplementanon of hot
operatlons on the eXIstlng plpelmes, gas collectlon systems and gas storage statlons
The illstrucnons are to develop "Mam gas plpehne mamtenance safety rules (edlnon
1963)"

2 Hot operatlons are weldmg, gas cuttmg and the other, connected With procedures
(flange heatmg and cuttmg), produced dIrectly on the operatmg plpelmes, gas
collectlon systems and gas storage statlons

3 Standard Instructlon IS obhgatory for all Gas Industry organiZatIOns, WhICh are
performmg hot operatlons on the pipehnes, gas collectlon systems and gas storage
statlons, transportmg natural gas

Note The addltlonal Instructlon (m accordance WIth specrfic condinons and features)
for hot operatlon unplementatlon on the pipehnes, gas collectlon systems and gas
storage statlons IS m the process of development and co-ordmatlon With gas mspectIon
now

4 Hot operatlons lmplementatlon on the compressor and gas tranSIll1SSIOn stations,
technolOgical facilitles must be prOVIded m accordance WIth "Gas mamhne operatlon
safety rules", "Compressor statlons eqUIpment mstallatIon on the mamhne safety
rules", "011 and gas producmg mdustnes safety rules" m force

5 Hot operations on the gas supply systems of villages, houses of lmear reparrs and
operators of gas tranSIll1SSI0n stations must be prOVide ill accordance With "Gas
economy safety rules" ill force

6 ThIS Instruction also developed for hot operatIons unplementatlon dunng pipehnes,
gas collecnon systems and gas storage stations blowmg and testmg

7 Hot operanons can be planned and emergency Planned hot operanons
unplementatIon must be prOVided ill accordance With the terms of renovanon
schedule Emergency hot operanons unplementanon must be prOVide ImmedIately
after emergency detecnon Gas mspecnon must be unmedIately Informed about the
emergenCIes on the pipelmes In the cases of aCCIdents and traumas the Trade Uillon
TechnIcal Inspector must be mformed about It

8 All hot and rehabilitanon works, connected With plpelmes, technolOgical facilities,
compressor and gas tranSIll1SSIOn stations operatlon suspenSIon must be coordmated
With General Board of Mam Gas Plpehnes and Gas Productlon Mam Board

9 Pipehnes Mamtenance General Board or Umon gives the Orders for hot operanons
(planned and emergency) performance and appomtment of supervISIon for these
works performance General Board or Umon m accordance WIth the scope and
technIcal complexIty of the works can give the perIlllSSIOn for these works
performance and appomt the superviSIon of hot operanons lmplementanon

10 Head of Lmear Operatlon Statlon, ChIef Engineers of General Boards and UnIons can
be appomted as a responSIble persons for these operanons unplementanon In all
cases, the operanons and resources use must be coordmated With the person
responSIble for hot works performance

2
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11 ResponsIble persons for hot operatIons performance m the process of plpehnes
blowmg and gas testmg (llquldanon of cracks, holes, eroSIons) m accordance WIth
scope and complexIty of the works Head of secnons, ChIef engmeers, Heads of
weldmg-mstallatIOn companIes can be appomted as a responsIble for mstallanon
works or blowmg and gas testmg on the same plpehne The permlSSlOn and order for
the hot works performance IS Issued by Semor weldmg-mstallanon organIZatIon

12 In accordance WIth the Plan of Works organIZatIon and performance the Head of hot
operanons proVlslOn IS responsIble for hot operatIons lffiplementanon management
and for therr safety

13 Weldmg can be performed by the electnc and gas welders, passed the exammatIons
accordmg to the "Electnc welders test rules"

14 Workers, passed the aCCIdents llquIdanon test can partICIpate m the hot works
performance Before hot works startIng Head of the hot operatIons performance must
mstruct the whole staff about aCCIdent preventIon dunng the works performance
After It, every employee, who passed the course, must SIgn In the log of InstructIons

15 Planned hot operanons are performlTIg accordmg to the plan and schedule approved
by the Head of Board, Head of Lmear Operaoon StatIon, Head and ChIef Engmeer
of Plpelmes Mamtenance Board or UnIOn In each case, when there IS a problem
(swamp, hard-to-reach, underwater and over water parts, rocks, umts of compressor
statIons, operatIons on the several parts of the pIpelIne at the same tune or
operatIons on the parallel lmes) hot works performance must be approved by
Mamlmes Mamtenance Board m CO-ordInatIon WIth Gas Inspecoon

16 The plan of emergency hot operatIons can be developed, usmg the requrrements of
the Instrucnon concernmg hot operatIons orgaruzatIon and plan of L1err
lmplementatlon, by the Head of the hot operaoons on the SIte of emergency

17 Plan of organIZatlon and hot operatIons performance mcludes

a) plpelme name, place of hot operatIon performance, date and tun~ of these
operatIon begmnmg and completIon, lIst of the works m It'S productIon
sequence, consumer gas supply problem solunon for the penod of works
performance,

b) placement of the protectIon stanons and facilitIes, communIcatIon means, lIst
of mvolved In these works personnel (name, posloon, etc),

c) order and sequence of connectIons and dIsconnectlons on the hnear part of
plpelmes, plpelmes communIcatIons, means of automatlc and electnc-chemlcal
safety,

d) Detailed scheme of the part of plpehne, where hot works must be performed
e) scope and type of the prehmmary works
f1 Reparred plpelme testmg
g) team personnel, whIch IS gomg to perform hot works on SIte, mam and

addItIonal means
h} aCCIdent preventlon and frre-fightmg means

18 SupervIsor for hot works performance, Duty DIspatcher of General Department
must have the scheme and the plan for such measures prOVIsIon Accordmg to
mutual agreement, one copy of the scheme and plan must be gIven to Gas Inspectlon

3
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Personnel, mvolved m hot operatIons performance must be fa.rmhanzed wIth
scheme and plan

19 Supel"Vlsor must receIve specIal permISSIOn before hot works performance The
followmg mformatlOn must be mcluded m such pemussion

a) date and tlme of works begmnmg and complebon
b) name of Head, responsIble for works nnplementatlon
c) team staff (specialtles, surnames, mitlals)
d) character of the work (m the case of necessity schemes and sketches must be

attached)
e) conditlons of work, safety means, mstructlons

PermISSIOn must be sIgned by the Director of the OrganIZatlon, who SIgnS the Order for
hot operatlons performance and gives It to Supel"Vlsor, who IS responsIble for such
works performance

Head of the OrganIZatloll, who SignS the Order concernmg hot operatlons performance
must have 1 copy of the PenmssIOn, and the other copy must be given to the ResponsIble
Director

~n the cases of mtroducmg modrlicatlons mto work scope and their nature or m the case
of party change m the process of the hot works performance new addItIonal permISSIOn
for further works nnplementatlon must be given and corresponamg correctIons must be
made m the scheme and plan (Attachment)

20 PreparatIon for the planned hot operatIons nnplementatIon (excavatlons,
mstallatIon umts preparatIon and their mobilizatIon to the SIte, tubes, demck­
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 opera1:lons performance, above mentIoned
preparatlons must be nnplemented accordmg to the ResponsIble Director order,
taking mto account the Emergency LIqUIdatIon Plan

21 ResponsIble Director must prOVIde required tools, equIpment, matenals,
commumcatlon, safety means, first aid lots, connectlon Wlth health ClmiCS

22 Before hot works perfonnance technIcal condItIon of block valves must be mspected
Speciallubncant must be used for sealmg system

23 In process of hot works performance valve must be opened and closed on the
mstruc1:lon of SupervIsor, responsIble for hot works performance

24 All orders from Semor organlZ3.1:lons, concernmg hot operatIons performance must be
passed Via Supel"Vlsor for hot works performance

25 Hot works on the maInlmes and gas collector systems must be performed m case of
20 - 50 mm water column, gas pressure measurement must be checked by V­
shaped manometers, mstalled on the dIsconnectIOn deVice located on the SIte The
gauge must be under con1:lnuous control to prevent gas pressure mcrease or
dIscharge m the pipelme vacuum Duty responsIble person IS appomted and
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appropnate communIcatlon means must be used near valves on the sItes, foreseen for
reparr

26 DIsconnectIon deVlces In the process of gas exhaustIng must be opened gradually
and smoothly Personnel not mvolved In the gas exhaustIng actIvIty, all transportatlon
means and mechamsms must be replaced out of the pipehne safety area, not far
from 150 m from pIpe!me axle

27 Gas exhausnon through flanges clearance IS prohIbIted
28 The SIte, foreseen for hot operanons performance must have rehable telephone and

radIO !mes Wlth duty dIspatcher of DIStnct Department and WIth all pomts, created
for pIpe!me disconnectlon deVIces mamtenance, (gas pressure, etc)

EXCAVATION WORKS

29 It IS necessary to dIg PItS to clanfy pipelme depth before excavatlon works
performance

30 PIts and dItches excavatIon by machmes on the plpehnes under the pressure, whIch
has no leakages must be performed on the dIstance of 0 5 m from plpe!me The
excavatlon works at the dIstance less than 0 5 m from pipelme must be performed by
hand, takIng mto account safety rules whIch exclude plpelme damage

Note PIts and dItches excavatlon on the plpelmes, from whIch gas IS released, must be
lIDplemented by means of excavatlon machmes, accordmg to safety rules WhICh exclude
plpe!me damage

3 1 In the case of gas leakage from the actIng pipehne, It IS required to reduce gas
pressure before excavatlon works startIng Gas pressure must be reduced dependmg
on the leakage SIZe, but not less than 30% of the max pressure, standard for tlus
part of plpehne ExcavatIon machmes use IS prohIbIted

32 ExcavatIon works on the operatIng plpelme WIth great gas leakage followmg WIth
outburst are permltted only after gas pipelme sector fully dIscharge

33 The SIZe of dItch or trench must be determmed accordmg to the hot operatIons
character Depth and Wldth of the dItch or trench must be bIg enough for performmg
electnc and gas weldmg, Isolahon works and to proVIde free access for further
weldmg Jomts exposure

34 The dItch must have two convement exItS m contrary directIons
35 In the case of ground water, flow to It IS necessary to prOVIde pumpmg works places

for water collectIon and pumpmg In the case of marsh-land and floatIng earth the
excavatlon works must be performed by pJ.1mg constructIon or other deVIces
mstallatIOn m order to prevent the water cOmIng 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 cuttmg Before rubber balloons mstallatIon IS reqUITed to
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check therr illtegnty on sIte Stoppers illstallatIon after guarantee term exprre IS
prohIbIted

37 Stoppers must be illstalled on the dIstance not less than 6 m on the both sIdes of
the sIte, foreseen for hot works performance

38 Before stoppers illstallatIon gas pressure ill the pipelme must be checked by V­
shaped gauge, IDstalled on the dIsconnectIon devIce and on the SIte of works
performance V-shaped gauge IS connected to the pipelme by means of rubber
tube With the help of special cone mpple, compressed ill the hole (dIameter of 6 - 8
nun), dnlled ill the upper part of the pipelme

39 After V-shaped gauge IDstallatIon and gas pressure checkIng, It IS necessary to cut
two oval shaped holes for stoppers IDstallatIon Hole SIZe must be not more than 250
x 350 mm and the hole Width must not exceed the half of pipelme d1ameter Hole
mmunum SIZe must be 100 x 150 mm

40 Stoppers must be protected by frreproof matenal and must be mstalled on the
pipelme released from condensate, between the hole for stopper illstallatIon and SIte
for hot operatIons performance

41 Stopper, placed m the pipelme must be pumped to aclueve the pressure 400-500
mm of water column Stopper must be snug to the pIpe Dunng hot works
performance stopper state must be under contmuous control

42 It IS allowed to use permanent clay plugs (WhICh are used With stoppers) where hot
works are performed on the pipehnes With d1ameter up to 300 mm

43 In case of pipelme emergency, when gas pipehne IS fully d1scharged, It IS necessary
to blow arr (pressure 1 atm) mto dIsconnected sector before holes cuttmg and
stoppers mstallanon AIr mIXture IS drrected from two SIdes of the blow-out pomt
Content of oxygen must be not more than 2%, accordmg to the gas analyzer readmg

WELDING-ASSEMBLAGE WORKS

44 Only prefabncated connectIOn detal1s (T-jomts, elbows and reducers) should be generally applIed durmg
planned and emergency hot works
WhIle emergency hquldatlon It IS allowed to apply connection details manufactured m repalI" bases or
m field conditIOns In accordance With the actmg norms defined by MImstry of Gas Industry
400mm (and more) connectIOn detal1s, made by weldmg m reparr bases or m field conditions, should
be made ofpipes With wall thIckness, applIed for I and II category gas plpelme sectIOns
Connection detaIls' welds should have Internal back-up weld and be gamma-rayed and X-rayed
Assemblage umts should be made m accordance Wit the norms defined by Mmlstry ofGas Industry

45 Before works, related to gas pipelIne disconnectIOn, It IS necessary to Install Jumpers with sectIOn not
less than 25mm2 at the disconnectIOn POInt ThIs pursues the aim ofpreventmg spark formatIOn because
of stray current CathodiC protection stations and draInage faclhties are SWItched off

46 In case gas plpelme hot works are performed at a close dIstance from a dlsconnectmg devIce, precautlons
should be taken for a contmgent gas heatmg by flame

47 Welded pomt must be protected from atmosphenc preCIpItatIOns and wmd
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48 Dunng hot works It IS permItted to weld Jomt by several welders sImultaneously, and each welder
should Impress Its own brand, on DU-40 pIpelInes - WIth non-washable paInt

49 PIpe Jomts weldmg and assemblage should be done m accordance wIth the technology, specIfied m the
ratIfied nonnatIve documents wluch take mto account the type of steel, arr temperature

50 PIpes WIth one or two precast longtitudmal seams are assembled m such a way that longtitudmal seams
of each pIpe wIll be dIslocated m respect to the seams ofadjacent pipes no more than by 100mm

51 Wlule pIpe assemblIng the clearance between edges should be even throughout all the penmeter of the
seam For pIpes whose walls have tluckness up to 8mm the clearance SIze should be 20 - 3 Omm, for
pIpes WIth tluckness 8- 10 mm - 25-3 5, for walls WIth tluckness Ilmm and more - 3 0-3 5 The
dIslocatIOn of edges IS allowed not more than by 25% ofpIpe wall tluckness (the tmmmum ofthe
weldable ones) on the locatIOn ofnot more than1/4 of the CIrcle length The pIpe assemblage should be
done With applIcatIOn of surface alIgners

52 Wlule pIpes' Jomt assemblIng dIslocatIon ofedges on the bottom ceIlmg part of the Jomt IS not allowed
CorrectIon of pipe edges or spacmg of "lIps" IS allowed to be done by means of paddmg only m the
upper half ofJomt The pIpe paddmg IS done m hot condItIOns With heating not less than 3000C

53 Wmter weldmg works at the arr temperature less than OOC should be perfor med WIth the prelImmary
heatmg of the edges to be welded up to IOO-I500C The temperature IS defined by a thermal pencIl or
thermal pamt
54 Weldmg seams should have no cracks, burn-throughs, cuts With depth more than O,5mm and

mIsalignments Seam remforcement should be even WIth heIght Within I-3mm
55 Upon fimslung ofweldmg the seam should be closed by an asbestos belt for gradual coolIng
56 Weldmg Jomts on tacks or first layer weldmg seams are not allowed to be left unfimshed
57 All the weldmg connectIOns, mcludmg "patch" m-weldmg seams, made In the process of pipelIne

repaIr-rehabIlItatIOn works, are subject to mspection by gamma-raYing or X-raYing

IN-WELDING OF BOBBINS AND VALYES

58 Bobbms and valves are allowed to be welded mto pipehne only usmg backmg nngs made of steel stnpe
With WIdth 40-50mm and thIckness 3-4mm

59 The length of bobbms should be not more than 500mm for pIpes WIth diameter up to 500mm, and for
pIpes With large dIameter - not less than pIpe dIameter

60 Wlule replacmg lmear valve a lugh-tluckness wall branch pIpe (length - not more than speCIfied m
artIcle 59) IS m-welded between valve and pipeime

TAP ASSEMBLY

61 Tap assembly mto the functIOmng pIpelIne IS done m the follOWing ways
a) a prefabncated or technologically made (m accordance WIth artIcle 44) t-Jomt tn-weldmg
b) cuttmg an opemng and branch pIpe weldmg msertmg the latter mSIde the pIpelIne for 3-5mm
500 mm branch pipe should be tn-welded WIth seam root tnternal back-up weld Edges of pipe opemng
should be cut at the angle 600 The clerance SIze should not exceed 3mm After branch pIpe tn-weldmg a
reInforcement strap is Inc;talled The branch pipe should be made of pIpes WIth wall thIckness not more
than tluckness of pipeime wall The vanance of the pIpelIne dIameter and tn-welded branch pIpe
dIameter should be not less than 200mm In case of less vanance a T-:JoInt should be tn-welded
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62 Branch pIpe and T-Jomt weldmg for branclungs on curve parts of the pipelme and crrcumferential
and longtitudmal prefabncated weldmg seams locatIons IS forbIdden DIstance between cIrcumferentIal and
longtitudmal weld and branch pIpe weld should be not less than 100mm

Remarks m exclusIve cases branch pIpe m-weldmg IS allowed on sprrale welds wIth further
gamma-raymg The length of prefabncated weld sectlOn to be gamma-rayed should be not
less than 300mm from each SIde ofexternal wall ofthe m-welded branch pIpe

The eXlstence of cracks of any SIze and mcomplete root penetratIon by more than 10% of the wall thIckness
m controllable locatlOns IS not allowed

REPAffi OF WELDING JOINTS

63 Reparr ofweldmg Jomts by means ofcuttlng and weldmg-up defectIve pomts IS allowed m the followmg
cases

a) Ifsummary length of defectIve pomts does not exceed 1/4 of the Jomt length
b) Iflength of cracks revealed m the Jomt does not exceed 50mm

64 Cracks WIth length 50mm are dnlled by a 5mm dnll on the ends, the metal along the crack IS cut out
fOnnIng a bevel, cleaned thoroughly and welded by severa1layers Wlule cuttmg It IS necessary to go
belund crack edges not less than by 30mm from each SIde

65 All the repaired Jomt 10catlOns should be tested by gamma-raymg or X-raYIng
66 In case the summary length of defectIve pomts exceeds 1/4 of the Jomt length Jomts are to be removed
67 The pIpe sectIon WIth a crack on longtitudmal prefabncated weld, facmg the cIrcumferentIal weld,

should be replaced by means ofbobbm mstallatIOn
68 In case ofoiscovenng a lap or delammation m pIpe the whole pIpe IS to be replaced

IN-WELDING OF PATCH

69 Reparr ofgas pIpelIne by means ofpatch m-weldmg IS allowed for pIpes WIth dIameter more than
219 mm Patch SIZes should not exceed 250x350mm, hereWIth patch WIdth should not exceed half of
pIpelme dIameter The nummum SIZe ofpatch should bel00x150mm The vanance ofWIdth and length
of patches should be not less than 50mm The cut opemng made for a patch should have oval form The
patch should be made of the same metal as the pIpe to be reparred The preparatIon ofpatch should be
done accordmg to sampler, patch edges should be cleaned m mechanIcal way WIth a bevel of25-300

70 Patch should be m-welded on a backmg nng The backIng nng In the form ofa sheet metal stnpe WIth
thIckness 3-4mm IS fastened to the pIpe or the patch so as backIng plate edge overlaps the opemng edge
and patch edge by 10-12mm HereWith 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, mstalled in pIpe opemng, should be welded m three layers m 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 Jomt seam should be welded by a reverse-stepWise method, In 3-4 steps Patch IS forbIdden to
put m overlap

WELDING OF STOPPERS

8

I
"'),

) -_0
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73 It IS allowed to mstall only sphencal stoppers on gas pipelmes, they should be welded together by theIr
protruding part drrected towards outsIde

74 Home-made stoppers are forbIdden to be Installed
75 In case a prefabncated sphencal stopper ofthe requrred dIameter IS mISSing, It IS allowed to use

analogous stoppers With less dIameter WIth a come reducer The comc reducer IS manufactured of not
less than 5-8 tabs on condItion that ffilrumum wIdth ofthe tab should be 100mm Welds, connectmg the
tabs, should be double-sIded WIth full penetratIOn ofthe whole wall thIckness, they should be controlled
by gamma-raymg or X-raymg

PIPE REPAIR ON OPERATING GAS PIPELINE

76 Steel pIpe (WIth bottom ultimate strength up to S4kglm.m2
) reparr

a) scratches, scores and holes (WIth depth to 30% ofwa11 thIckness) dIscovered on pIpes are allowed to
be reparred by means ofreparr 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 reparred The
on-welding ffilnImUm length should be not less than 70mm PIpes, haVIng scores With depth not more
than 0,5mm, do not have to be reparred

b) Separate holes or caVItIes are fixed by on-welding and ground flush WIth the the pIpe surface
c) Ifholes or cavtles have depth more than 50% ofwall thIckness such pIpes or therr sectIons are to be

cut out or replaced
77 Steel pIpe (With ultImate strength above 54kglm.m2

) reparr
a) pIpe surface reparr by welding IS not allowed
b) defects m the form ofscratches, scores and separate holes WIth depth not more tham O,Smm are

allowed to be left unfixed
c) speCIfied defects With depth to 1,Smm and length not more than 200mm are allowed to be fixed by

gnndmg
d) Ifdefect depth exceeds 1,5mm defectIve parts should be cut out and replaced With bobbms

78 PIpe sectIons whIch have cumulus ofholes m the form ofa entrre net should be cut out and replaced With
bobbms, IrreSpectIve oftherr 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 m any dIrectIon should not exceed the halfof pIpe dIameter
81 PIpe sectIOns, haVIng holes, scratches or scores at hollow places, IrrespectIve ofdepth and length, should

be cut out or replaced WIth bobbms
82 Emergency store pIpes, used dunng hot works, should have no defects, exceedmg requrrements and are

not to be reparred

INSULATION, COVERING AND TESTING

83 After pOSItIve results ofweldmg connectIOns mspectIOn the reparred gas pIpelIne sectIon IS cleaned and
Insulated
The antIcorrOSIon inSUlatIOn, speCIfied by the project for the sectIon to be reparred, IS apphed

84 After msulatIon IS apphed soIl under pIpe IS padded and rammed PIpeline covenng With fine sand wmch
excludes damage of inSUlatIOn coating After covenng there should be a roller over gas pIpelIne
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85 After hot, msulation and dIggmg works gas-arr nuxture IS dIsplaced from the sWItched gas pipelme
sectIon by gas WIth pressure not more than Ikg/cm2 at the place of ItS mJectIOn The dIsplacement IS
consIdered to be fimshed when oxygen content m outgOUIng gas IS not more than 2% accordIng to gas­
analyser

86 After covenng the reparred sectIon IS tested for Il13Xlmum operatIng passage pressure for the given
sectIon (for 2 hours) dunng gas pipeime se~IOns

87 The reparr works are presented m the act wruch reflects steel type and range of mstalled pIpes, weldmg
and InSUlatIOn qualIty, test results, welders' surnames, person who authonzed pIpelme operatIOn after reparr
and test

SAFETY ENGINEERlNG

88 Hot works are to be started only after order by Head ofWorks and confinnatIOn of gas release from the
reparred part

89 WhIle repamng It IS forbIdden to Increase pressure m lInes parallel to the reparred one, and also m
adjacent sectIOns of the reparred pipeime In case valves for sWItchIng out the reparred 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 dunng reparr or hot works,
parallellmes should be completely released ofgas and pressure should be reduced not more than by 30%
by the first moment of adjacent lme repair

90 Emergency veluc1es, mechanisms and commumctalon should be located from non-WInd SIde Velucles
and mechamsms should be located m such a way that there should be an opportunIty of speedy
movement and manouvres ofall the transportatIon deVIces Simultaneously and separately

91 All the technIcal deVIces, velucles, mechamsms and staffwhIch takes no part In works should be SItuated
out of the forbidden zone Before startIng hot works posts should be establIshed WIthIn the radIUS of the
forbIdden zone

92 Gas pIpelIne hot works are allowed to perform round-day WhIle performmg hot works at dusky tIme
the SIte should be 1llurmnated m accordance WIth requrrements SN 245-65

93 In case of thunderstorm gas release, weldIng-assemblage works, location of people nearby lInear valves,
gas vents and open gas pIpelIne IS forbIdden

94 WInle perfonrung works the foundatIon pIt may be occupIed only by those employees who are
partIcularly engaged m repaIr at the gIven tIme Unnecessary tools, matenals and deVIces are forbIdden
to keep m the foundatIOn pIt

95 Workers partIcipatIng m hot works should wear correspondmg worlang clothes Repair Without working
clothes and boots IS stnctly banned

96 Acetylene generator or hquefied gas balloons, as well as oxygen balloons are placed outsIde the
foundatIon pIt at the distance not less than 10m from It towards hIghway

97 Before and penodlcally m the course of hot works arr gas saturatIon m the foundatIOn pIt should be
mspected TIus IS done by gas-analyser Gas content m arr should not exceed 1% by volume

98 InsulatIon coatIng IS removed to prevent burmng of pIpelIne InSUlatIon coatIng at the sectIons adJoImng
the hot works SIte

99 WInle cutting pIpelIne, combustIble gas should be ceased (by means of coatmg slot With wet clay) as
cutter moves along the cuttIng lme Upon completIOn of cuttIng burmng gas flame should be completely
extIngUIshed

100 In all cases before startIng hot works on operatIng pipelInes and gas collectIOn facl1ltles and after gas
release the pIpelme IS mspected for condensate or petroleum products content and the contmgency of
theIr reaclung the SIte of hot works Dunng planned hot works (crack, pocket lIqUIdatIOn, JOImng up cf

10
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tabs, 1OstallatlOn of additional stop valves) an opernng IS dnlled 10 the upper part of pIpe by an arm-dnll
at the scheduled hot works site and water eXistence IS checked by a dip stick In case gas condensate IS
discovered 10 gas plpehne or petroleum products an opemng IS cut 10 the upper part of pIpe for 10take
pump hose by wmch hqUld IS 10Jected 1Oto a separate tank A small amount of hqUld IS allowed to
remove from plpebne by buckets, ladles The requrred fire extIngUIsmng means should be brought 10
cormmsslon dunng the mentIOned works After condensate removal rubber Inflatable balloons (stopper)
are Inserted 10 accordance With article 37 of the present InstructIOn In case of hIgh condensate or
petroleum content In plpehne that sectIon IS to be blown by gas pnor to hot works untll the hquld IS
completely removed from the pipe

101 If dunng weldIng or gas cuttlng gas Igmtes InSide the pipe (flame skIp) or gas burns With hIgh
flamewhIch prevents hot works, the works should be ceased, workers - evacuated from the pit, burmng
gas - ext10gUlshed by felt or other matenal Gas Igmtlon InSide the pipe or mgh flame at the hot works
site are pOSSible In case of damage or non-arr-proofhess of stoppers, as well as therr blow-out In case of
plpehne hIgh pressure or as a result of gas leakage out of lmear sWltcmng valve WeldIng and cuttIng
works may be re-started only after hqUldatlOn of discovered troubles and recovery of the Imtlal gas
pressure 10 the pIpe (20-50 mm) If manometer shows discharge, the reparred section should be blown
by gas for gas-arr mIxture formatton preventIOn and dIsplacement of already formed gas-arr mixture from
the pipehne Anyway, before hot works the reparred sectIOn should be blown by gas for dIsplacement of
gas-arr mIxture whIch can be formed as at the moment ofblow-out so 10 the course ofpreparatIon 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 lIqUlds from the Pit

103 In case gas plpehne has prerequIsites for pyrophore tron formatlon on the Internal surface, measures
should be observed agamst ItS seif-igmtion resulted from arr contact or gas-arr nuxture The hole formed
dunng 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 contamed pyrophore trOD, should be collected
and booed

104 WhIle testIng the reparred part all the staff: mechanIsms and vemcles are evacuated from the site out of
forbidden zone, dependent upon plpehne diameter Posts should be establIshed wItmn the radIUS of the
forbIdden zone for the test penod

105 Dunng gas dangerous works In wells, PitS and trenches, where there IS a suffocatIon and pOlsomng
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 techmcal documentatIOn and charts are made
WIthIn 3 days The technical department ofthe Regional Board uses that documentatIon

107 A tecbmcal act on hqUIdatlon of defect not related to emergency (holes, cracks) IS drawn by RegIOnal
Board and sent to the above orgarnzatton and Dlstnct Gas Inspectorate WithIn 5 days

108 In case ofemergency cause 1OvestlgatlOn and hquidation act IS drawn by the commission aSSigned by
the Mtmstry dependent upon the compleXity of the emergency A representative of the State Gas
Inspectorate IS appOInted the Chelrman of the CommISSion

11
, I') 11
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AccIdents WIth numerous fatalItIes and senous Injures are InvestIgated by a trade umon techmcal Inspector
JOIntly wIth State Gas Inspectorate employees

i \° 12
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ResponsIble Head ofWorks receIved the AuthonzatlOn _
(SIgnature)

ResponsIble Head ofworks. _
(POSItlOfi, surname, IIDtIalS)

Authonzation Issued by ~~-------------
(POSItlOfi, fanuly, lIDtlals)

13

(SIgnature)

Ifnecessary a sketch or drawmg IS attached CondItIons ofwork performance and precautlons
(to mentIon the CondItIons on whIch the work shall be perfonned, speCIfic precautIOns,
protectIon means and mstructions to be governed by)

" 199

LIst ofTeam (professlOfi, surname and ImtIals of each team member)

APPENDIX X

Remarks

Guarantees to perfonn the followmg works

AUTHORIZATION
for gas dangerous (hot) works

(SIte of hot works)

MINISTRY OF GAS INDUSTRY

Works start " " hour " "mm" " 199--------
Works end " " hour " "mm" " 199--------

"

" " 199----

Name ofReglOnal Board _

Name of ResponsIble DepartmentJEnterpnse _

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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ACT

"'APPROVED"
"'ARMTRANSGAS" SClSC

DEPUTY EXECUTIVE DIRECTOR
____ Yu lILAVIAN

1998------

R Stlntro~lan

S Tumaman

Total ga~ loss IS

2236,...347=2583000m'

G ;'vlkrtchIan

-\ P1plklan

A. BaJramlan

We the undersIgned Head of ProductIOn-OperatIOn Department of' A.rmtransgas G Mkrtchlan I-~t

grade engIneer A PaplkIan, Head of DIspatch Department A Balramlan DIrector of DIlIJan LOB R

SantrosIan Deputy DIrector A Tumaman 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 A.ugust

4 1998 and contmued 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 "alve 0=491 mm2
) and rupture

occurred from fire (D=887mm2
)

Gas loss accordmg to the attached methodology IS 2236 000 m'

DIlIJan LOB closed 14-th km valve of IJevan-Berd-Sevan 1020 mm plpelme and 93-rd km valve of

Khazakh-Yerevan 1020mm plpelme (41-st and 71-st km valves leak-proofness IS not ensured) By

USIng the amount of gas eXlstmg In IJevan-Berd-Sevan 1020mm gas pIpelIne for Hrazdan TPP the

pressure was reduced from 146 kg/cm2 to 52 kg/cm2 Aftemards 121-st km valve of Khazakh­

Yerevan 1020 mm gas plpelme was closed

From the restncted segment wlthm the 14-th and 71-st km (57km) ofIJevan-Berd-Sevan gas pIpelIne

and lImIted segment wlthm the 93-rd - 121-st (28km) gas was released mto atmosphere at the

pressure of P=5 :2 kg/cm2

The amount of the released ga~ IS

85km x a 785 x 5 2 = 347 000 m3
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Plan for orgamzanon and performance of hot works on the eXIstIng
operatIng plpelme

1 Narne of the sector Khazakh- Yerevan
2 ResponsIble supervIsor Head of Gas mamtenance department(LOB)

Halrapetlan
3 SIte for hot works prOVISIOn Khazakh-Yerevan PIPehne 109 km
4 Type ofhot works, foreseen for Metenng eqUIpment mstallatlon

performance
5 TIme for works performance 800 2200

Begm--- . end
6 Gas supply m the process ofworks Gas supply IS not termmated

performance
7 Lme valves are blocked m the process Khazakh- Yerevan 93 kmN7,141lan,

ofworks performance NIO,121km N59and 60,
Sevan-Vardems 0 kmNlll

8 Gas IS released from plpelme gas Khazakh-Yerevan
vents 93,96,121,141km,Khazakh-Berd-Sevan

41and 71km
9 Sector dIagram IS attached Khazakh-Yerevan D=1020 Technology

dIagram for meter, Installed on 109 km ,IS
attached
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'Prelzmznary works performance

N Works type Works Works Quan Used PosItIOn Name, Respon
begm end tity eqUlpment and surname sIble

deVIces superns
or

1 2 3 4 5 6 7 8 9

1 To present the 800 830 Accordmgto Gas Tadevosslan HaJrape
InformatIOn regulatlons mamtenance tian
about peIformed department BalasanJan
scope ofworks deputy

drrector
Engmeer

2 Mechamsms, 900 10 00 Trucks LOB deputy Tadevosslan HaJrape
eqUlpment, drrector tlan
mstruments Semor master Vardaman
loadmg on Personm Tenan
trucks for theIr charge
mobilizatIon

3 Works 900 1030 Trucks Dnvers Marganan HaJrape
dIsplacement to MovslsJan +lan
drfferent Tadevosslan
Place
pomtNl

pomtN2
pomtN3
Mechamzms, 1030 1200 Trucks Personm Tenan HaJrape

4 eqUlpment charge Antoman tutlan
mobilizatIOn, "-,, Tadevosslan
unloadmgm "-,, MOVSISSlan
correspondmg "-,, Hovhamsslan
pomts



Works type Works Works QuantIty Used PosItIon Name, Respon
begm end eqUIpment surname sIble

and deVIces supern
sor

5 To orgaruze and 1130 1230 Trucks and Dnver Sargtsslan
proVIde commUnlca " " MOvsIssian Hajrape
connectIon With tIon means " " HovnamssI nan
dIspatch center Head of an
and pomts Nl, commumcatIon ManukIan
N2,N3,N 4 department

Commumcatlon
dep engmeer
operator DalakIan

Gngonan
6 To close valves 13 00 13 30 LOB deputy Tadevossl

on the pomts Nl, dIrector an Hajrape
N2, N3 on Plpehne nan
mstruction of construstor
operators or " " ManukIan
heaas ofdIfferent " "
servIces mvolved SenIor master
m the work Damehan

Vardaman
7 To proVIde valves Oll Plpehne Khachatna

lubncation on the 2 manometer constructor n Hajrape
pomtsNl, N3 wrench ' " Damehan tian

Semor master Vardaman

8 Pipehne gas 13 30 1400 " "
release to Hajrape
atmosphere tlan

9 To proVIde first 830 2230 1 Doctors, tel 2-
aId, fire fightmg FIreman 54,01(fire Hajrape

man) 03 tIan
(first aId)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Actmg LOB dIrector

APPENDIX XII

Hajrapetlan A.
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N Type ofperformed SectIOn Positlon Name, EqUipment Qua
works surname , ntlty

mecharnzm
S

1 2 3 4 5 6 7
Valves a) pomtNl Yerevan LOB Tadevosslan Trucks,mst 1
openmg,closmg, plpelme drrector ruments,m
pipelIne gas release, Kazakh- PipelIne atenals,co
gas filling, proVltlon of Yerevan constructor Damehan mmumcatl
commurucatIOn 93 Ian Commumcatl Gngonan on means
between pomts onengmeer

HovharussIan
b)poIDt LOB deputy Tadevosslan Trucks,mst 1
N2Kazakh- drrector ruments,m
Yerevan Head of Manuktan atenals,co
plpelene Commurucatl mmurucatl
I09km on center on means

Dnver Sargssian
c)PomtN3 YrevanLOB Tadevosslan Trucks,mst 1
Kazakh- deputy ruments,m
Yerevan drrector atenals,co
plpelene PipelIne Dameban mmurucatl

constructor Gngonan on means
Commumcatl
on technICIan HovharusSlan
Dnver

d)PomtN4 Yerevan LOB Tadevosslan Trucks,IDSt
Khazakh- deputy ruments,m
Yerevan dIrector atenals,co
pIpelIne 141 Head of Damehan mmurucatl
Ian Commumcatl Gngonan on means

on technICIan
Dnver Hovharusslan

2 Hot works are pomtN2Kha LOB deputy
perfonned zakh- dIrector

Yerevan Works
pipehne109 supernsor
Ian Excavator

operator
Welder
" "

Team leader
Metal worker



Mechamc
operator
" "
" "-
Auto lIft
Dnver
" "
" "

PIpelIne
constructor
Head of
Commumcatl
on Center

3 Persons partIcIpated m PomtN2 Yerevan LOB Tadevosslan
the works performance lO9km deputy Balasaruan

Khazakh- drrector
Yerevan Engmeer
PIpelIne

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Yerevan GDP Drrector
Engmeer

APPENDIX XII

M Hajrapetlan
A. Balasaruan

(name, surname, SIgnature, date)
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Tadevossmn

APPENDIX XII

" Haltrans2as " JOInt comnanv

(POSItIOn, name,

Yerevan LOB denutv

Agreed

(sIgnature)

AboVlan LOB enterpnse
( subdIViSIOn, object, equipment)

1020 nun pmehne 109 kIn mete"

"--"June---l998

Head of AboVIan LOB ProduetIOn­
n1all1tenance depanr.nent

Khazakh-Yerevan (2)

4 ResponsIble person for prehmmary works performance
dIrector

3) 3 Works SuperVIsor Yerevan LOB DIrector, HaJrapetian
(POSIttOn, name, surname)

Agreed

surname)
5 ResponsIble person for hot works secure performance_

Yrevan LOB deputy dIrector TadevoSSIan
(POSItIOn, name, surname)

Order-permIssion
Hot works performance

2) Name ofworks
mstallatIOn

1) SIte of works performance

" ------"June----1998

(posItIOn) (posItIOn)
Actmg DIrector
Arsernan

(SIgnature)

(enterpnse, orgaruzatIon)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



(N shop name, dIrector, name, surname)

(SIgnature, month. date)

65 (sentence IS trussmg)

Head of LOB HaJrapetian

Page 7 of9

Gas metenng statIOn

(name, eqUIpment N, quantIty)

eqUIpment for pIpe ahgnment ,weldmg

RadIO eqUIpment

spade,pIck. hammer,dIfferent spanners

Oxygen -acetylene cutter _

EqIpment

6 8 FIre fightmg eqUIpment

6 6 DIsconnect electncal protectIon eqIpment

6 7 ComrnumcatlOn means

6 3 Metenng statIon eqUIpment , analyzer

62

8 To prOVide measures to Improve secunty condItIOns -To close valves on pIpelIne
Khazakh -Yerevan 93 Ian N7 and 141Ian N10, Sevan-Vardems OIan 16 It IS NIll.
121Ian and all valves on N 59, 60 To dIsconnect valves from gas vents on pomt
GagarN2 ( plpeltne Khazakh -Yerevan 93 , 96. 141Ian ),to dIsconnect the valves from gas
vents on plpeltne Khazakh- Yerevan
9 Works regtme Works begm at 8 00-22 00

12 Measures. foreseen for oomts N6,7,8,9, 10, 11 prOVide works secuntv and effiCIency It

a) LIft umt, truck, water .!:.!:tank~ _

APPENDIX XII

64 MatenaIs OIL vaIves,msulatlOn matenals, carbIde, oxygen

6 1EqUIpment , mechanIsms, mstruments
umt

6)It IS requrred

10 AppendIX -Technology dIagram for metenng umt mstallation on pIpelIne Khazakh ­
Yerevan 0 1020mm 109 kIn
11 Agreed WIth Interconnected shops and objects - acttng LOB-s (whtch are located

close to the SIte ,where works are planned to be performed) are not dIsconnected, gas
supplv IS not termmated

6 9 MedIcal eqUIpment first aId lots, first aId car WIth Its personnel
7 ProViSIon of measures to prepare the object for works performance. to mtroduce team

members WIth type ofworks.foreseen for performance, WIth regulatIons reaUIred for works
unplementatIon. To create connectIon between pomtsNl. N2, N3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



N Name Type ofwork, Employee SIgnature of
employee pOSItIOn, IS fanultar person
SIgnature With the responsible

conditIons for
ofworks mstructm~

1 2 3 4
1 Khachatnan :rvIicael Plpelme constructor

Anaman Hracluk Ploehne constructor
Damehan IOacluk ComrnumcatIon center
Manulaan Mher engmeer
Dalaklan Hakob Works supervIsor
Gngonan Agasl Lead ofthe team
Tenan Arshak Wedmg operator
SarkiSSian Gngor Wedmg operator
Gngonan EdIk Excavator operator
Atabelaan Spartak Excavator operator
Bagdasarian Mehrab Bullozer opertor
Avanesslan Zanbek Metal worker
SarkiSSIan Andrantk Dnver
Arakehan Levon Dnver
SaroJan Mnatsakan Dnver
AntomanOmk Dnver
Tadevossian Andramk Dnver
MOvsIssian Nanbek Foreman
SarkiSSian Anama ComrnurucatlOn center
Sahaklan SlavIk operator
Mnatsakaman Martun Lmemaster

13 3 PrelImInary works are performed . sIte IS ready for works performance

(name, surname. sIgnature. date)

FollOWIng persons are mstructed

Page 80f9

end
Head ofthe

Balasaman A. July 1998

WIth
(name, surname.sIgnature. date)

APPENDIX XII

(date. responsIble person SIgnature)
Head ofYerevan LOB Halrapetian June 1998

14 InstructIOns are mtroduced m 1998

" "July 1998

13 2 Head of secunty seTVlce

131
13 Agreed

shop . Yerevan LOB dIrector Ha]rapetIan June 1998

IS allowed to begIn works after these works performance begtn-.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I

APPENDIX XII

Page 9 of9

16 It IS accepted by the department and corresponds to mecharnzms, eqUIpment,
mstruments matenals metenng reqUirements

LOB Deputy drrector _Tadevosslan. (l,::d~a:.::.:te::o..,~sl~gn=atu~re~of~pl¢..:e~r~so~n.~r~es~p~o~n:::!.!sl~lb~Ie

for hot works secure perfonnance

17 Atmosphere condItIon control on the Site, before works and after works perfonnance

Control Conrol Atmosph Allowed Control Name of Signature
date, SIte er consentr results person
hour composit anon responsIble

lOn for control

18 Hot works performance begm -----hour---mm"---"-----July-­
1998

Works supervtsor Head of AboYlan LOB Khachatnan M
(name, date, surname)

19 Works are performed ,order-pemnsslon IS fulfilled
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PHOTOGRAPH LEGEND

#1 SAlIAK CllILONGARIAN, BURNS AND ROE INTERPRCTOR

AT "PIPELINE INTEGRITY AND EMERGEVCY

ACTION" MEETING

#2 PARTICIPANTS AT "PIPELINE INTEGRITY AND

EMERGENCY ACTION" MEETING
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PHOTOGRAPH LEGEND

I
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#3 SAME AS #2

~---,

I
#4 ClIlEF DlSPATClIER BAIRAMIAN ARTION AND

D1SP,lTCHER AT ARNTRANSGAS OFfiCE

)2/-/



I
PHOTOGRAPH LEGEND

I
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I
I #5 lEREVAN LINEAR OPERATION BRANCIl DISPATCHER

I
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IYo

#8 fiAMEAS#6

1 ..........j

PHOTOGRAPH LEGEND

#7 ARMTRANSG,I fi l1r,wQU,WTCRS DlSP,1 TCllh.R'S LOG SllrFT
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PHOTOGRAPH LEGEND

#9 ILLEGAL GAS CONNECTION NEAR KAZHAE YEREVAN

1020 MM (40" PIPE)

#10530 MM (21") PIPE NEAR MADINSIIOE
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PHOTOGRAPH LEGEND

#11 530 MM (21") PIPE CORROSION NEAR TORFAVIN

#12 EXPOSED CORRODED 530 MM (21") PIPE NE,1R VARDEN/A
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PHOTOGRAPH LEGEND
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#13 CORRODED 720 MM (28") PIPE NEAR

IUCHEVSE
#14 GAS LEAKING FROM WELD 720MM (28")

PIPE NEllR ILlCHEVSE



PHOTOGRAPH LEGEND

-
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I #/6

I

#15 FLANGE CORROSION LEAK 1020 MM (40") PIPE
NEAR BERD-SEVAN
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#17 CORRODED 720 MM (28") PIPE

NEAR RICHEVSK - YERIVAN
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PHOTOGRAPH LEGEND
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PHOTOGRAPH LEGEND

#19 CORROSION LEAK IN WATER (NOTE BUBBLES)
377 MM (IS") PIPE

I i F
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#20 CORROSION 530 MM (21 ") PIPE

NEAR SEVAN - JEZMUK



PHOTOGRAPH LEGEND

Sit

#22 CORROSION 720 MM (28") PIPE

NEAR RED BRIDGE - ALAVERDI

1M P

#21 VALVE BODY GAS LEAK 1020 MM (40") PIPE

NEAR BERN SEVAN
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I PHOTOGRAPH LEGEND

I
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I #23 CORROSION 720 NM (28") PIPE

NEAR RED BRIDGE - ALAVERDI

I
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I

#24 CORRO')lON 500 MM (20") PIPE

I
NE,lR SPITAll- GUMRI

,'1)V
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PHOTOGRAPH LEGEND

1""... --
#25 lILAVIAN YURI, DEPUTY DIRECTOR

WITH INTERPRETOR
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#26 C/lS/NG VENT AT ROAD CROSSING

I
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PHOTOGRAPH LEGEND

#27 SAME AS #26
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#28 DZORAAliBlUR TRANSMISSION METER STATION

YEREVAN LOB
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PHOTOGRAPH LEGEND

#29 COMMUNICATION WITH DISPATCHER, DZORAKHBJURMETER STATION

#30 ORIFICE FITTING, DZORAAlIBIUR
METER STATION
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PHOTOGRAPH LEGEND

------------- - "" -- -

#31 DISTRIBUTION PIPE ABOVE GROUND BECAUSE OF ROCK

#32 CONSTRUCTION PIPE STORED liT YEREVAN LOB



PHOTOGRAPH LEGEND

~ X

1133 SAME AS 1132

~-'l

L~!' rl'

113.J SMv/E I\S #32
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PHOTOGRAPH LEGEND

1/35 ENCAL CHROM,tTOGRAPH FURNISHED

BY USA I D - INSTMLEDAT YEREVAN NO 1
Will BE MOVED TO BEKTONIT DISTRIBUTION

M&R STATION CLOSE TO THE GEORGIA BORDER
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I PHOTOGRAPH LEGEND

I
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I #37 SAME AS #36

I
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I
I #38 SAME AS #36

I
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PHOTOGRAPH LEGEND

#39 SAME AS #36


