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I. ! BODUCT I ON 

Scope of work required following site tests to be conducted on
 
20" Marri-Guddu gas pipeline:
 

1. 	Measure current densities.
 

2. 	Perform conductance Survey oF existing pipeline coating. 

3. 	Make Pipe to Soil Potential Survey on existing pipeline 
instal Iati on. 

4. 	Take measurement of induced A/C voltages.
 

5. 	Check insulation levels of pipeline insulated flanges and
 
joints
 

6. 	Pearson and C-Scan survey.
 

2. 	BAI U SE
 

The purpose of all the above tests were basically to assess the
 
condition of Cathodic Protection system as well the condition of
 
coating protection. In depth investigations and detail tests
 
were conducted on the entire length of the pipeline. Review of
 
the test results will enable accurate assessment of the external
 
pipeline corrosion possibilities and actions to reduce the rate
 
of corrosion.
 

3. 	SYSTEM DEFINED
 

The 20 inch Marri-GLiddu Steel pipeline conforming API 5L specifi
cation coated with two wraps of inner 3 ply polyethylene butyl
polyethlene coating arid two layers of outer wrap of two ply 
Polyethylene Butyl coating. This system of coating ensures inter
layer bonding adhesion as well as gives better- cohesion as 
four layers gives additional pressEute on the bottpm layers. The 
pipeline is protected against corrosion by Cathodic Protection 
using impressed current sy!Lunm. A total of five transformer 
rectifiers have been uLsed 5o as to reduce the drain point 
potential. 

Insulating flanges have been installed at either end of the
 
pipeline, that is, at Guddu end before the gas regulators and at
 
Marri-end dehydration plant. No insulating flanges were found at
 
any other location along the roLite.
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4. 	EIUHDQ9LOGY 

As 	Check of pipe to soil potential and current drain of rectifier 
to asertain the conductance of coating and condition of ground 
beds. 

B; Casing and insulating flanges were checked to ascertain their 

insulation condition. 

C: 	Pearson was done to ascertain coating faults.
 

D; 	C-Scan was done to counter check Pearson results and tp haYe 
reference data for fLture. 

E: 	Coating peel tests was done to get a physicl assessment.
 

As the as-built drawings did not have any scale physical 
reference points were Used to identify and fix location 
of faults. 

5. 	 PIPE TO SOIL POTENTIAL
 

Pipe to soil potentials are given in AnneXure A. 

The minimum potential rquired to protect the pipeline against 
corrosion is -0.85V with Cu-CLu sulphate half cell as reference. 
Keeping this in view the whole pipeline was under protection. It 
is preferred to keep the potential as close to -0.85V as possible 
and preferably betwwen 0.90 to 1.0. Too high a potential can 
result in disbonding of coating. As cdin be seen the potentials 
are very high and these bhould be brought in the range of -0.90 
to -1.0 volts. With five rectifiers available this will be no 
problem.
 

In view of the test of intuLtinc flanges which showed leakage at 
both ends it was decided to conduct fresh tests by shutting off 
all the five transformer rectifiers. As expected the pipeline 
retained potentials between -0.70 to -0.88 which is partial 
protection with nearly two third of the pipeline having poten
tials of -0.80 volts which is very close to full protection. This 
means that over all cathodic protection is being achieved 
wherever the current is reaching thLe pipe. 

No 	 induced voltage was found along the pipeline. 

Salient points: 

(a) 	 Drain point potentials are high and can be reduced. 

(b) 	 The line across the barrage should have insulating flanges. 
These can be at valve assemblies. 
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(c) The insulation of pipeline on barrage is doubtful. After the 
installation of insulating flanges this can be monitored. 
However, since both sides of the bat-rage the pipeline is 
under full protection the itLutilon is not very serious. 

(d) The fact that even after shutting down all five transformer 
rectifiers on Marri-Guddu line the line still shows poten
tials means current is coming in from both ends. The insula
ting flanges at either end need t- be rectified so that they 
provide proper inful ation and thu abi l i ty of corrosion 
engineer to control potential level within reasonable limits. 

6. CONDUCTANCE OF COATING:
 

Presently one transformer rectifier was not giving the output. 
The balance four were giving output of 1,7,4,4 amperes or a tptal 
of 16 amperes. It is possible that at this level of out put the 
transformers at either ends are feeding the other structures. The 
reason being that t1-e potential at both end goes down with tran
sformers of Marri line energised. The current r(,quirement is 
therefore in the range of 10 aimperes. The surface area of the 
pipeline is 1.08 million square feet which gives density of 
protection at 0.01 mA/sq. feet. This is a requirement of a 
polyethylene coated or polyethylene extruded pipeline which shows 
that high dielectric strength of the polyethylne and the amalga
mation of the two layers of three ply butyl rubber are qLuite 
effective.
 

7. 	COATING CONDITION
 

The coating condition-deterioration depends on following factors:
 

a) Original specifications of coating mterials and application
 
requi rements.
 

b) 	Quality control on cleaning of pipe during construction.
 

c) 	Proper storage and handling of coating material prior to its
 
application.
 

-d) Quality of coating material such as primer, tape etc. 

e) 	Damage to coating during lowering of pipe in trench.
 

f) 	Damage of coating due to installation of trench weight.
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Pearson survey and C-Scan survey are instruments which are
 
used to carry out check without excavation of the pipeline and
 
without damaging the coating.
 

The survey report are extremely helpful in locating coating
 
damages, disbonding or other faults. All these faults are picked
 
up by the operator electronically. In case of C-Scan the fault
 
picc up is quantified in form of attenuation and current values
 
whereas in case of Pearson the operator has to assess the sound
 
signals and record his eval uation. Pearson has been in use for 
more than 25 years whereas C-Scan is an instrument which has been
 
recently introduced. 

(A) PgaBSO4 SURVEY
 

The survey analysis is given in AnneXure B attached here
with. During the Pearson survey we had the technician of 
WAPDA with our team all the time. In this way he was able to 
physically mark on the ground the potential fault areas.
 
However, the fault areas are also identified in the
 
discription. Since the pipeline is going through open area
 
the possibility of interference with other structures is
 
remote. As also damage by other agencies. So whatever faults
 
are there are either of coating material, or inadequate 
application of primer or tape or damage to coating at time 
of lowering in trench or installation of trench weight. In 
some instances the line was exposed which will result in 
faster ageing due to effect of eXposure to sun and wide 
variation in temperature besides external damage. As can be 
noted the earth cover over the line is not sufficient in 
many places as the line has not been laid deep enough. From 
Marri-gas field-end the trench weight are exposed, indica
ting that no packing has been placed between trench weight 
and pipeline. This would resultt in damage to coating at 
time of installation. Furthermore more damage will occur due 
to soil movements resulting in pipe and trench weight 
differential movements. So all trench weight locations 
are suspect. 

(5) C-SCAN
 

This survey has the good feature of quantifying and recor
ding the ampere loss and attenuation which can be rechecked
 
by anyone say after two years to see the difference. If
 
there is no difference this would mean the situation is
 
stable.
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The survey has been carried out from T.P. 1 to 144 meter 
beyond the T.P. 5B (from Mari Gas Field towards Guddu). It 
was not possible to continue beyond this limit, due to the 

interference problem caused by the high tension transmission 
lines in the vicinity of pipeline route. We have plotted the 
data in graphical form to ease in the understanding. The 

graphical form can be used to physically investigate the 
actual condition by excavation. 

There is a need to briefly describe the result and their 
actual signifcance. The C-Scan instrument displays the value 
of mB per meter to indicate the conditon of the coating. The 
mB reading is recorded against drop in current values. The 
ideal values for a very gcod quality coating for a 20 inch 
pipeline has been given as 0.2 to 0.4 mB/M when new. This is 
only the reference and for each line the standard value 
should be established when it is newly construcrted. Since 
figures of newly constructed lines are not available for 
this line the current C-Scan survey will form the baseline 
for future comparison. 

In our case following parameter would be more appropriate: 
Standard between 0.2 to 0.5 mEB. Acceptable between 0.5 to 
4.0 m. Beyond the value of 4 mB detail investigation should 

be done. It is likely that beyond 4 mB range there is some 
damage either during construction or later while installing 
trench weights. Seperate note will be given under recommen

of fautl5.dation for rectification 

Here it maybe pointed out polyethylene coating of two ply 
and three ply system with four layer gives extremely tough 
long lasting protection. Polyethylene coating has very high 
dielectric resistance and extremely low water absorptions. 
All these factors provide a very good safety margin and long
 
term reliability-of the coating.
 

One aspect which needs to be noted is that coating a4hesion
 
to pipe is ot critical importance. If the coating is disbon
ded due to numerous fectors of material and construction 
quality control the effectiveness of the coating is substan
tially reduced. This disbonding of coating also results in 
higher reading of m8 in C-Scan survey. However disbonding of 
coating would be on longer sections giving uniformaly higher 
figures of mB and so the evaluation is limited to consider 
this as deterioation of coating. Another factor of higher 
readings would be insufficient overlap resulting in less
 

number of layers and therefore reduced compression on lower
 

layer or,higher chances of disbondment.
 

The C-Scan and Pearson survey results as attached should be 
kept as important reference for effective control of the 
corrosion mitigation programme of this very important pipe
line.
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Pip0 is Usually encased in casing pipe of bigger diameter at 
road, railway or other crossings in order to protect the main
 
carrier pipe. In this case 24 inch pipe casing has been used. 

The pipe casing is to be insulated from the carrier pipe by 
seperators so that the carrier pipe is not shorted with casing
 
pipe which is bare unprotected pipe. 

If a carrier pipe is shorted with casing pipe it results In
 
abnormal current drainage from the carrier pipe to casing pipe. A 
dip can occur at shorted point resulting in potential drop below 
protected levels. Besides the current input has to be increased 
resulting in requirements of high potentials at drain points as 
well as in distant locations to meet this "unplanned" drain on\ 
the C.P system. This short is generally due to poor construction 
practice. Following casing are shorted as can be seen from poten
tials taken from breather vents which are welded to casing. 

a) 	 National Highway, crossing no. MG-008,
 
drawing no. MG/XING/O0C by Petrocon: -1.25v
 

b) 	Kanju Dhari Road, crossing no. MG-003,
 
drawing i-o. MG/XING/003 by Petrocon: -1.25v
 

c) 	Reti Road, crossing no. MG-007,
 
drawing no. MG/XING/007 by Petrocon: -0.94v 

Three others have potentials which are suspect.
 

d) 	Machka Road, crossing no. MG-OIl,
 
drawing no. MG/XING/Oll by Petrocon: -0.54v
 

e) 	Railway crossing, crossing no. MG-004,
 
drawing no. MG/XING/004 by Petrocon: -0.54v
 

f) 	 Dharki/Sankhe Road, crossing no. MG-002 
drawing no. MG/XING/O02 by Petrocon: -0.70v
 

To 'rectify this short is not si mple matter because the cause of 
short is difficult to ascertain. There could be water in the 
casing, the ends could be touching i F proper- insulators were not 
used, or there could be some unwanted metallic debris between 
carrier pipe and casing. Rectification should be tried by: 

a) 	Exposing the end seals and checking for clearance 
between carrier pipe and casing. 

b) 	 Checking for water or other debris. 
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c) If the potential presists then the casing would alo 
need to be protected for which cathodic system for each 
shorted casing would need to be investigated, special test 
performed and design implemented. 

As far as we could ascertain from site investigatings and availa
ble drawings there are only two insulating flanges installed at 
either end of this pipeline. There should be a minimum of six 
flanges which include two at either end of Guddu Barrage. InsLIla
ting flanges are ideal places where current flows can be easily 
monitored for control purpose. Not to have insulating flanges for 
such long lengths is poor cathodic protection practice. To mini
mize drain point potential as, well as ma>:Imurn potential it should 
be possible to restrict each rectifier- to a controlled section. 
This is achieved by installing i Hsulating flanges. Recomended 
locations are: 

a) 	Upstream of valve assembly near GUddu. 

b) 	Upstream of valve assembly near Sahar Wah before
 
C.P. station No.3. 

c) 	Near C.P station 2.
 

d) 	Down stream of valve assembly near Narly Wah.
 

The insulating flanges are generally installed, at valve assem
blies as this is considered convenient. If no valve assembly is 
available then a pit would need to be constructed to maintain and 
monitor the flange assembly. The existing insulating flanges are 
shorted. These need to be rectified to enable proper control of 
C.P. system. From our visual observation it is unlikely that the 
shorts can be rectified without cutting out the flanges and 
realligning them so that the holes of flanges are matched. 

10. ITRNSFORBLER RECTIFIERS
 

Each Transformer Rectifier Station was checked ,and following
 
results noted:
 

A: 	 C.P. station No.1 
Output 4 Amps. at 2 volts giving a ground bed resistance of 
0.5 ohm which is OK. 
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B: C.P. station Np.2 
Output 4 Amps at 1.5 volts giving ground bed resistance of 
0.38 ohms which is OK. 

C: 	 C.P. station No.3 
This station was off as it was not givign the out. Our 
investigation has indicated that T.R. is OK and the likely 
fault is in the positive cable between 5 to 20 meters from 
the T.R. 

D: 	 C.P. station No.4 

Output of 1.0 Amps at 5 vots giving a ground bed resistance of 
5 ohms which is high and this should be improved by watering. 

E: 	C.P. station No.5 
Output of 7 Amps at 6 volts giving ground bed resistance of, 
0.6 ohm which is O.,. 

As the current requirement is small at present due to pipeline 
being practially new there is excess capacity available. It is 
possible to operate the T.R. at very low level or even shutting 
off some transformer rectifier altogether. As advised earlier the 
drain point potentials would need to be balanced to achieve 
optimum levels of potential all along the line. This job of 
optimization can become much simpler after installation of onsu
lating flanges. 

1. 	COAI!M PEEL TESTS:
 

C-Scan and Pearson surveys help in locating faults and to assess
 
the deterioration of coating. Peel test, which is a destructive 
test is also very Ltsful in assessLng the condtion of coating 
integrity. In short time of about I to 2 years all good quality 
coating system like the - ply/2 ply polyethylene cold applied 
tape system nothing should really go wrong. 

Peel tests cannot be taken at frequent intervals as this will 
unnecessiarly create faults which will need very careful repair. 

Condequently we decided to make just one test. The test was done 
by cutting a strip of tape on three side of width 20 mm and 
length about 7 cm. The moment the cuts were made the tape lifted 
up 'and exposed the surface rusting below the tape. This meant 
that there was no bond. This could be due to many reasons. Quali
ty of primer, low primer application, quality of cleaning etc. As 
there was no bond it was decided to take another test where we 
can hopefully get a reading. 

BEST AVAILABLE DOCUMENT
 
L) 



The first test was conducted between Haji Khan Leghari Bridge and 
culvert about 3 meters from culvert. The next site was choosen 
toward Guddu about 200 meter after C.F. station No.l. At this 
point the peel test was repeated which gave much better results 
than the previoua test. At this test there was visible bond 
btween pipe and tape. The bond test machine was used to assess 

the value of the Bond and it gave reading of 3.2 N/20 mm. This 
mean a reading of 1.6 N/10 mm. The values which are considerld 
achievable and given in manufacturers literature of such tapes is 
15 N/10 mm which gives the level of bonding strength. So by and 
large the bonding of tape to pipe is below standard. 

Lack of bonding needs very careful evaluation. The various points 
are given as below: 

a) 	 Low bonding strenght but bond is present with tape through 
pr imer. 

b) 	No bond but the tape is in touch with the pipe with some 
pressure. 

c) 	 No bond, and the tape is not touching the pipe. 

d), 	No bond and the tape is damaged allowing moisture to 
travel along the pipe below the tape by capillary action. 

Under various conpitions the adverse effects will be different.
 

Where the peel test showed no bond there was visible rusting of
 
pipe which means that everi though the cathodic potentials were 
well above the minimum values and even though the tape was not 
damaged at point of test, rusting has taken place. We shall cover 
in our recomendations what further investigation is requa'red so 
as to monitor the pipline condition on-regL~lar basis. 

12. 	RECOMENDATIONS:
 

The above noted report is comprehensive enough for experienced 
_pipeline engineers with knowledge of cathodic protection to take 
planned corrective actions. However we summarize our recomend
ations below: 

A: 	 Trench weights packing to be checked by First lifting say 5 to 
10 weights. If no packing is found then all trench weights 
would need to be located and lifted and packing placed. 
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NB; Unless very tight quality inspection is used at time of 
lifting of trench weight and placing of right type of 
packing material it would be better to leave the weights in 
their place. 

B; 	Peel tests to be done at each kilometer interval. Before
 
peel tests are done proper repair materials like moulding
 
tapp primer (good quality) and outer wrap tape to be
 
available and repairs should be done immediately after
 

peel teat is checked and recorded. At point of taking peel
 
test wall thickness of pipe can be checked using ultrasonic 
method. Peel tests and wall thickness tests to be conducted 
by experts in this field. This will give a over all picture 
of coating condition. 

C; 	The existing insulating flanges at either end to be
 
rpctified and shorts eliminated.
 

D; 	 Additional insulating flanges to be installed. 

Es 	 Casing shorts to be cleared. If casing shorts cannot be 
cleared than C.P. 'hot spot' protection arrangement to be
 
properly designed alongwith other preventive measure. 

F; 	 After isolating the barrage section current drainage check 
to be done and if abnormal than isolation procedure to be 
inni ti ated. 

Ot 	Action to be taken immediately to reduce current input to 
minimum levels by balancing the outputs of the five 
transformer rectifiers. This can be done even befpre other 
steps are taken. 

H; 	 Where the C-Scan has given very high mB reading these sections 
to be excavated to check for coating damages. However ex:treme
ly tight inspection procedures must be adopted because 6xcava
tiot, can cause much £eg daMage than the original damage 
which is to be located. A shovel can easily damage the 
coating during excavaaon. All damaged areas need to be 
repaired. Proper repair procedures have to be made and 
Amplementation closely watched. 

I: 	SPECIAL NOTE
 

Pipeline engineering is a specialized field. All aspects of
 
its maintenance, repairs, monitoring require special care
 
and application of porper procedure. The pipeline is
 
supposed to last 40 years without any problem if properly 
designed constructed and maintained. Unless experienced 
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pipeline engineers are involved in this work the likelyhood 
of the situation getting worse rather than better is 
higher. In case such experts are not presently available in 
WAPDA then outside help should be taken. It would be much 
cheaper and economical in short termn as well as in long 
term. We feel that all important aspects have been covered 

in our proposal. We are ofcoUrse available to assist in. 
anyway possible. 
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Annexure I 
PIPE TO SOIL POTENTIAL SURVEY FOR 

20 DIA MARl GUDDU GAS PIPELINE, WAPDA 
GUDDU 

T/R INSPECTION - FORMAr: ON 

LOCATION OF T/R UNIT: C.P.St. no. 5 at Power Stat:on (between
 
T.P. 62 and T.P. 63)
 

TYPE: Ground Bed L[OCATION. 200M East of T/R Room
 

NO. OF ANODES: II Nob. SIZE: 5'X 3'"
 

T/R D.C. OUTPUT: 07 Amps / 06 voitt 

CIRqUIT RESISTANCE: 0.135 Ohm 

PS/P AT DRAIN POINF: 2.15 volts 

REMARKS:
 

S.NO. TEST POINT PS/P READING IN VOLTS
 
NO. T/R ON T/R OFF REMARKS
 

1. 	 063 0.90 0.82 Ini-Flang is bypassed 
at manifold (T.P.S). 

2. 	 062 1.10 0.80 Located near boundary 
wal 1 of Thermal Power 
Station located gt 
Valve assembly no. 5 

3. 	 061 - Major portion lies on 
Barrage. 

4. 060 0.90 0.80 	 Located at V.assy 'No.4 

5. 059 0.85 0.80 

6. 05S 0.90 0.80 

7. 	 057 0. 5 0. 70 Cable beems to be 
d tachh ud 

a. 056 1.10 0.80 

9. 055 1.2 0.80 

I0. 054 1 .3 0. 00 

11. 053 1.5 0.80 Broken (Test point) 

A-i 
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T/R INSPECTION - FORMAT: ON
 

LOCATION OF T/R UNIT: C.P.St. no.4 at WAPDA Grid SLation 11 kv.
 

TYPE: 6jroUnd Bed LOCATION: App. 200M West of T/R Room
 

NO. OF ANODES: 11 nos. SIZE: 5'X
 

T/R D.C. OUTPUt: 01 Amps / 05 volts
 

CIRCUIT RESISTANCE: 5 Ohims
 

PS/P AT DRAIN POINT: T.P. 52 1.45 volts 

REMARKS:
 

S.NO. TEST POINT PS/P READING IN VOLS
 
NO. T/R ON T/R OFF REMARKS
 

12. 52 	 1.45 0.80 Drain point of C.R.St No.4 

13. 51 	 1.10 -do

14. 50 	 1.00 -do

15. 49 	 1.00 -dcj

16. 48 	 0.98 -do

17. 47 	 0.90 -do-

18. 	 46 1.1-0 -do- Located at Road cropsing 
of MLlreed Shatch 

19. 45 	 1.10 .-do

20. 44 	 1.20 -do

21. 43 	 1,20 -do

22. 42 	 1.20 -do-
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T/R INSPECTION - FORMAT; OFF
 

LOCATION OF T/R UNIT: C.P.St. no. 3 located near T.P. 39 

TYPE: Ground Bed LOCATION: 200M Just behind of T/R Room 

NO. OF ANODES: 11 nos. SIZE: 5'X 3" 

T/R D.C. OUTPUT: OFF 

CIRCUIT RESISTANCE: Nil
 

PS/P AT DRAIN POINT; 1.25 (T.P. 39) 

REMARKS: 	 Positive cable wa! checl,ed and found brohen at about 5-20M 
away from T/R room toward. groundbed. 

S.NO. TEST POINT PS/P READING IN VOL]S 
NO. T/R ON T/R OFF REIARKS 

23. 	 41 1. 34 0.80 

24. 	 40 3.34 0. 80 Valve Assembly no.3 
Located between T.P 40 
and T.P 39 

25. 	 39 1.25 0.70 Drain poifit of C.P.St.no. 

26. 	 3Q 1.35 0.70 

27. 	 37 1.35 0. 70 
"6.°5: 0.70: 

28. 	 -0 1. : C.7 

29. 	 35 1. 40 0. 70 

30. 	 34 1. 40 070 

31. •33 	 1.40 0 . 70 

32. 	 32 1. 40 C).70 

33. 	 31 1. 40 0.70 

A-
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T/R INSPECTION - FORMAT: ON 

LOCATION OF T/R UNIT: C.P.St. no. 2 lo:ated near T.P. 28 

TYPE: Wround Bed LOCATION: 200M north of T/R Room. 

NO. OF ANODES: 11 NOS. SIZE: 51 X 3" 

T/R D.C. OUTPUT: 04 Amps / 1.5 volts 

CIRCUIT RESISTANCE: 0.37 Ohm 

PS/P AT DRAIN POINT: At T.P. 28 1.45 volts 

REMARKS: 

S.NO. TEST POINT PS/P READINU IN VOLTS 

NO. T/R ON T/R OFF REMARKS 

34. 30 1. 40 0.72 

35. 29 1.40 0.72 Casing of Road crossing 
is short (PS/P-0.74 
T/R-OFF) 

36. 28 1.45 0.74 Drain point (C.P.St.no.2) 

37. 27 1.35 0. 74 

38. 26 1.30 0. 74 

39. 25 1.25 0_1.74 

40. 24 1. 20 0. 74 

41. 23 1.25 0.74 

42. 22 T.P. is missing 

43. 21 1.20 0.74 

44. 20 1. 05 0. 34 Lead ,eems to be broken 
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T/R INSPECTION - FORMAT: ON
 

LOCATION OF T/R UNIT; C.P.St. no. I located at km 10
 

TYPE& Ground Bod LOCATION: North of ]/R room
 

NO. OF ANODES: 11 nos. SIZE: 5,X 3"
 

T/R D.C. OUTPUT: 04 Amps / 02 volLs 

CIRCUIT RESISTANCE: 0.5 Ohm 

PS/P AT DRAIN POINT; 1.4 volt at T.P. 10 

REMARK4S; 

S.NO. TEST POINT PS/P READINO IN VOLTS
 

NO. T/R ON T/R OFF REMARK S
 

45. 19 	 1. 10 0. 76 

46. 18 	 1.15 0.78
 

47. 17 	 1.10 0. 7B 

48. 16 	 1.10 0.60 

49. 15 	 1.05 0.80 

50. 	 14 1.05 0.80 RalIway crossing 
.... V.Absy no. I to 2 lies 

between T.P 14 & T.P 15 

51. 13 	 1.25 0.80
 

52. 12 	 1.25 0.00 

53. 11 	 1.35 0.80
 

54. 	 10 1.40 0.80 Casing of Road crossing 
bypass 1.25v. 
Dra.in point of 
C.P.St. no.1
 

55. 09 	 1.35 0.60 

56. 00 	 1.35 0.80 

57. 	 - - Test points were not 
installed from T.P.7 

5B. 	 - - to T.P.2. ThoreFor-e PS/P 
coutld not be m,-siured. 
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S.NO. TEST POINT PS/P READING IN VOLTS
 
NO. T/R ON T/R OFF REMARKS 

59.
 

60.
 

61.
 

62. 

63. 01 1.10 0.88
 

AVAILABLE DOCUMENT 
A-6~BEST 
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20"' DI8 

TEST DISTANCE
 
S. POINT IN 

NO. NO. METERS 


01 T.P 61 

to 


T.P 62 

-do- 100 M from 

-do- 350 M " 

-do- 490 M " 

-do- 600 11 

02 	 T.P 62 10 H " 


to 

T.P 	63 

-do- 85 M " 

-do- I 10 1 

03 T.P 61 II M " 

to 

T.P 60 


-do- 27 M " 

04 T.P 60 100 1 " 

to 
T.P 	 59 

-do- 450 M " 

PEARSON SURVEY 	 Annexure B 

I'R13_ TO GUDDIJ GA~S PIPE LINE 

REFERENCE
 
MARK REMARKS
 

1) 	Oscillator connected to TP 61 
& moved to T.P 62 15v 0.7 Amp 
70 to 80% ensitivity, 

2) 	 T.P 61 Is located at 
T.P 61 V.Assy No.5
 

3) Travesed was made to upstream
 
-do-	 4) Dry, sand loam
 

5) 4 Nos. Faults are marked.
 
--do 

-do-


T.P 	 62 1) Up stream - Traversed.
 
2) Z Nos faults are 'marked.
 
3) Near T.P 63 filling is 10' to
 

12' appruximately. 
-do- 4) T.P 63 located inside of T.P.S 

mani fol d. 

-do-

T.P 	 61 1) 2 faults are marked. 
2) Major protion of this sectlon 

- lies at Main Barrage. 

-do-

T.P 60 	 1) Oscillator connected at' 
T.P 60 located at V.assy No.4 
7.5v 1.4 Amp 30% to 70% 
sensitivity 

-do- 2) Line is running on right bank 
o Gothka Feeder at less cover 
say (Depth) 16" to 18" +rom 
top of pipe to G.level 

3) Marsha land. 
4) River-weights are also placed 

on 	 pipe line to protect from 
floating under every R.weaght
 
coating damaged indicated.
 

5) 	 H.T. line is also runnign just 
parallel to gas pipe line.
 

1b;T 	 AVAILABLE DOCUMENT 



05 T.P 59 
to 

T.P 58 

06 T. P 58 
to 

T.P 57 

07 T. P 57 
to 

T..P 56 

08 T. P 56 
tO 

T.P 55 

09 T,P 55 
to 

T.P 54 

1) Over head crossing at 8othki 
feeder. 

2) At both ends of crossing, 
coating is demaged 

3) SLIpports are insulated 

10 T.P 54 
tO 

T.P 53 

350 M from T.P 54 1) Oscillator conncted 
7.5 - 1.5Amp 40% to 
sensitivity 

2) 1 fault is marked. 

to T.P 54 
70% 

11 T.P 53 
to 

T.P 52 

-do-

125 M from 

75 1 " 

T.P 53 

-do-

1) T.P 5; is broken 
2) Traversed was made to Down 

Stream 
3) Formation -sandy & sand dunes 
4) 4 Nos faults are marked. 

-do- 500 II " - du

-do- 610 M " -do

12 T.P 52 
to 

T.P 51 

No fault 

13 T. R 51 
to 

T.P 540 

-do-

400 M 

800 P I 

T.P 51 

-do

1) 
2) 
3) 

2 faults are marked 
Sandy - sand dunes. 
Line is passing throqgh left 
bank of canal (Gothkli feeder) 

"AILABLE DOCUMENT 
B-2 
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14 T.P 50 421 M from 

to 


T.P 49 

-do- 529 M " 

-do- 5B4 M 

-do- 564 M " 

-do- b0 M " 

-do- 700 M " 

15 T.P 49 150 11 
to 

T.P 48 

-do- 285 H " 

16 T.P 48 80 1M " 


to 

T.P 47 


-do- 190 M " 

17 T.P 47 700 M " 

to 


T.P 	46 

-do- 900 M " 

16 	 T.P 46 26.5 M ; 

to 


T.P 45 


-do- 37 M 


19 T.P 45 

to 


T.P 44 


20 	T.P 44 550 P 
to 

T.P 43
 

21 T.P 43 

to 

r.P 42
 

T.P 50 


-do

-do

-do

-do

-do-


T.P 49 


-do-


T.P 48 


-do-


T.P 47 


-do-


Up 
strevi) 
vent 


Down 

streami
 

vent
 

T.P 44 


B

1) 6 Nos. faults are markced 
2) Depth is less.
 
3) Sandy formation
 
4) Traversed to Down stream
 

1), Oscillator connected to 
T.P 49 7.5v - 1.4Amp 
40% to B0% sensitivity
 

2)' 2 faults are marked.
 

1) 2 faults - marked
 
2) Sandy - sand dunes
 
3) Traversed to down stream
 

1) 2 faults marked 
2) At 2nd mark land ip cultiva

ted. Down stream 
3) Coating condition is unsa

tisfactory 

1) vent of crossing at Murid -

Shakh.
 
2) 2 Faults are marked.
 
3) Cumpated and asphalted
 

portion of road crosting
 

Oscillator shifted to T.P 45 
15v - 1.5Anp - 60% to B0% 
senitivity. No fault. 

l),,Fault - marked.
 
Sandy + sand loam
 

No faUlL 
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22 T.P 42 475 M from 

to 

T.P 41 


23 T.P 41 4B5 P) 
tO 

T.P 40 

24 T.P 40 470 1 " 

to 
T.P 39 

-do- 710 1 " 

25 T.P 39 
to 


T.P 38 


26 T.P 36 400 M 
to 


.P 37 


-do- 550 M " 

-do- 555 11 

-do- 560 M " 

27 T.P 37 950 M " 

to 
T.P 36 

28 T.P 36 90 M " 

to 

T.P 35 

-do- 610 I 

29 TP 35 150 M 
to 

TP 34 

T.P 42 


TP 41 


T.P 40 

-do-


r.P 3@ 

-do-

--do

-do-

T.P 37 
... 

-

T.P 36 

-od-

T.P 35 

1) 	 Line is running in between
 
road and left bank of Gothli
 
feeder.
 

2) 	 Mark is located infront
 
of mile post of main road
 
KM - 12
 

1) 	 Near- mnle post of main road
 
KM 10th. Fault has been
 
mar 1,ed
 

1) 	 2 faults are marked Down 
stream 15t fault located near 
HM 10th miiile post 2nd one 
located near over head
 
cross.nq. 

Located at C.P.St. No.3 TP 39
 
Oscillator connected to T.P 39
 
15v - 1.4Aimp- 60% to 807.
 
senbi ta vi ty.
 

1) Down stream 
2) _' faultts are marked 
3) Line a5 running through left 

bani, of canal and right 
curb of main road. 

1) 	Oscillator shifted to T.P 37
 
60% to 07% sensitivity 

2) Fault is marked 50 M 
from T.P 36 

1) 	 2 faults are marked It 
2) 	Travefsed to down stream
 

Sand 1oam 

1) 	 Fault is marled down stream 
T.P 35 OscllAtor shifted at 
T.P 35 

2) 	 15v - 1.3Amp - 70% to 80% 
sensi ti vi ty 

BBEST 	 AVAILABLE DOCUMENT
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30 TP 34 200 M from 

to 


T.P 33 


-do- 550 M " 


31 T.P 33 700 M " 

to 


T.P 32 

32 T.P 32 300 M " 

to 


T.P 31
 

33 TP 31 

to 


TP 30 I 


34 T.P 30 500 M 

to 


T.P 29
 

35 T.P 29 

to 
T.P 28
 

36 T.P 28 300 IMI 

to 


T.P 27 


37 T.P 27 100 M 

TO 


T.P 24 


-do- 780 H " 

-do- 980 1 " 

T.P 34 


-do-


T.P 33 


T.F. 32 


-

T.P 30 


TP 28 


T.P 27 


-do-


-do-


1) 2 faults are marked Down
 
stream of T.P 34
 

2) Sandy loam formation
 

1) Fault is marked down stream
 
2) Oscillator 7.5v - 1.4Amp
 

00% to 80% Sensitivity
 

1) Fault is marled Down stream
 
2) Sand loam
 

Oscillator shifted 1.4Amp - 7.5v
 
60% to 70% sensitivity
 
(No fault)
 

1) Cultivated land
 
2) Fault is marked
 

No fault
 

1) Oscillator shifted to T.P 28
 
2) Fault is marked
 
3) Cultivated land
 

1) 3 faults are marked
 
2) From T.P 27 200 M to end
 

T.P 26 coating condition 
is very poor say B0% coating 
is in bad shape as per \ 
signAls received on receiver
 
(Earth) cover is less at
 
some places less than 4" 

Near R.D 39
 

Between R.D. 39 to 40 

BEST AVAILABLE DOCUMENT 
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31 T.P 26 100 M from T.P 26 1) Located near R.D 40 TO 41
 

to 2) Depth it less 6" to 6"
 

T.P 25 3) Faults are marked. 
Other +eatmres are as under, of 

-do- 120 M f' -do- this partilcular section. starts 
from T.P 27 upto TP 25. 

-do- 25Q I " -do- 1) Cover 1s less than specified 
depth. 

-do- 400 M " -do- 2) At Some location it was found 
that coating is teared off 

-do- 580 M " -do- (removed) from top of pipe as 

,do- a result of plough of land by 

-do-	 600 M " -do- local farmers. 
3? Cover is hardly 4" to 6" 

from top of pipe to natural 
'I, groLindI level. 
4) Thiu particular section is 

passing thirough cultivated 
land. Needs immediate 
attention 

TRAVERSE DIRECTION 

DOWN-STREAM (GUDDU TO MARI) 

39 r.P 25 400 I1 from T.P 25 1) 5 Nos faults are marked 
to 2) Cultivated land 

T.P 24 	 3) Oscillator shifted to T.P 24
 
7.5v - 1.5Amp - 30% to 60% 

-do- 500 1 " -do- sensitivity 

-do- 600 " --do

-do- 780 M " -do

-do- 850 1 " -do-

40 TP 24 1560 N " r.P 24 1) 2 faults are marl'ed 
to 

T.P 23 	 2) T.P 22 is missing 

-do- 1900 N " -do

41 T.P 23 170 M from T.P 23 1) Oscillator connected to
 
to T.P 23 7.5v - 1.5Amp
 

T.P 22 40% to 60% sensitLivity 
2) Faults are marked. 

-do- 195 M " -do-

BBEST 	 AVAILABLE DOCUMENT
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42 T.P 21 350 M 
to 

T.P I
 

-do- 700 11 

43 T.P 19 450 M 

to 


T.P 	IS 

-do- 750 1*1 

44 	 T.P 16 490 111 
to 

T.P 	17 


-do- 600 M 


45 	 T.P 17 290 I 
to 

T.P 	16 


-do- 400 M 


-do- 710 M 


-do- 910 1' 


46 	 T.P 16 20 M 

to 


T.P 15 

47 T.P 15 11 11 
to 

T.P 14 


-do- 700 1 


4Q T.P 15 12 11 
- to 
T.P 14 


I T.P 20 

" 

-do-

T.P 19 

-do-

R.D 10 
T.P 18 

U 

-do-

T.P 17 

" 

-do-

-do

-do-

T.P 16 

-. 

T.P 15 

" -do-

Cage of 
V.assy 
No,2 

1) 	 2 nos faults are marked 
from T.P 21 to T.P 19
 

Faults are mnarlked - lenght of 
fauilt is more than 300 M 
R.D 7 	to R.D B of Narli wah 

Faults are mijrIed
 
Oscillator -7.5v - 1.3A
 
50% to 80% sensitivity
 

1) 	 5 faults are marlked 
2) 	Rpad 4s Linder constructipn
 
3) 	R.weights are also placed 

Pipe coating ip damaged 
at R.weights. 

T.P 16 lies betwwen ti.D 17 to
 
T.D 18 of Narli Wah 
Fawlt is marked 

1) 	Located at V.assy No.2
 
2) 	 Faults are marked 

R.D -17 to R.D 18
 
Os0illator was connected
 
at T,P. 20
 

After 	crossing of Railway
 
tracks. FAIlts has been marked 
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49 T.P 14 

to
 

T.P 13 

-do-

-do-

-do-

50 T.P 13 
to 

T.P 	12 


-do-


-do-


-do-

-do-

51 T.P 12 
to 

T.P 	 11 

-do-

-do-

-do-

52 	 TP 11 
to 

T.P, 10 

-do-

-do-

1 

53 T.P :10 
to 


T.P 9 


-do-

-di-

-do-

100 M 


19 M 1 

310 

395 m 

700 1 

25 PI 

350 m 


380 

490 

:550 

100 

550 

750 

800 

410 

650 

950 

122 

172 

78 

50 

M 

I 

M 

M 

1 

I 

M 

M 

M 

M 

Iv 

M 

1 

" 	 T.P 14 

-do

" -do

" -do

-do-

T.P 13 

" -do

"d-d3- 

" -do

-do

" T.P 12 

U -CI

" -do

" -do

" .T.P 1i 

" -do

" 

" T.P 10 

" -do

" 2nd fau.lt 

" R.i) 35 of 
14arl i 	 carna'l 

13- u 

5 faults are marked doyrn stream 

1) 5 fauLlt arc-. marled down 
stream
 

2) Osr-llaLor connetec
 
7.5v - 1.4AmP
 

filts are mark 
down gtream to T,P 12
 

1) 3 Faultr are marked 
2) Cultivated land'coating Ls 

damaged. 

4 faul1tS are marled 
ocillator WaF attached to
 

T.P 10 (lpcated C.P 1) 
T/R No.1 

BEST AVAILABLE DOCUMENT 



54 TP 9 75 11 R.D 37 A big portion shown indications 
to of Narli of poor coating. 

TP 8 Wah 

55 TP P Oscillator was connected to T.P 8 and traversed to 
to T.P 1 a5 in this section Test points were not installed 

R.) 50 from T.P 7 upto T.P 2 T,P I Is located at 
(Mr i-de-hydration-pl ant) ) 

FaLil ts; 

3u IvNfrom T.P B 
79 M " R.D 40 NARLI CANAL
 
15 M " 2nd fatilt
 
64 M " 3rd fault
 

100 M " 4th fawlt located Just uncer HT,E line 
(11 tV) cultiated land 

08 M " R.D 45 Down stream 
15 N " R.D 48 Down stream 
70 M " R.D 49 (Narli gan:il) 

150 ) " R.D 49 (Nar!t canal) (Line it pA~sing thFQh 
R.I. of canal (Narl Wah) 

56 T.P I 
to
 

OH.Crossinq - 4 1,1 from Faults 
7th R.woight I) 5 faLIl- are marked. 
5 N from 2) Oscillator was fixed at T-P 12 
Pth R,weight traversed was made to up 
3 11 from 9th R.W stream 
II from R.W 3) At every point 'where R.iware 
(10th) at Nal-la kept coating is damaged 
4 1 rm R.weight 4) Cover is a) c less. 
(12th)
 

56 83,H.Crossing 1) 167 M from R.D.. 53 
tip 2) 09 M irom RI) 53 towardA R.D 54 

R.D 500 of Up stream 
Narl ilwah 3) 93"II from R.D 52
 

4) 42 P from R.D 51
 

B-913 31 AVAILABLE DOCUMENT
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Annexure C 

DYNALOG C-SCAN SURVEY 

FROM: T.P.1
 
TO a T.P.1+820M
 
ON a
 
DATE: 19-02-89
 
SURVEY REFERENCE: 001 20"1 DIA MARI-GUDDU GAS PIPE L.INE
 
LOCATION: T.P.1 (MARl GAS FIELD)
 
GENERATOR SETTING; 250 mA
 
SURVEYORS: PAKISTAN ENGINEERING SERVICES (PVT) LTD.
 

DEPTH 

LOCATION (M) 


C0 0.56 


01 0.86 

02 0.56 

03 0. 60 


04 0. 47 

05 0.54 

05 0..56 

06 0,74 

07 0,64 

06S 0.51 

0i8 0.52 

09 0.P4 

09 0.54 

CURRENT 

(mA) 

t9,18 


70,46 

59. 45 

53,31 

42.97 


47.62 


47.42 


35.82 

15.59 

22.22 


22.2? 


28.14 

28.14 

I 

DISTANCE TO ATTENUATION
 
(M) (REF) (mB/M) COMMENTS 

SIJRVEY START POINT 14:41 SUNDAY
 
19TH FEBRUARY,1989
 

200 O0 1.011 00-15M U/S of T.P. I 

105 01 1.36 

100 02 0.92 (SLirvey from D/S to U/S) 

100 03 1.79
 

50 03 1.88 

50 04 -1.75 

150 05 1.64 

"- 200 04 i 3.45 

1I00 07 -2.99 

1O0 04 3.96
 

50- 08 -3.94
 

50 06 4.18 T.P.1I 20M
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PYNALa P-SCAN SURVEY
 

FROM: 0/H CROSSING OF NURLI WAH+20M 
TO ; T.P.1+620M 
ON ; 
DATE; 20-02-89 
SURVEY REFERENCE: 002 (1 of 2) 20" DIA MARI-QUDDU GAS PIPE LINP 
LOCATION: O/H CROSSINQ OF NURLI WAH 
GENERATOR SETTING: 215inA 
SURVEYORS; PAKISTAN ENGINEERING SERVICES (PVT) L.TD, 

DEPTH CURRENT DISTANCE TO' ATTENUATIPN 
LOCATION () (mA) (M) (REF),' (B/M) COMMENTS 

00 0,75 73,60 SURVEY START POINT I I; 18 MONDAY 20TH FEBRUARY 

Ul 1.13 66.42 100 00 0. 07 00-20M D/S of LOC: 00 
NURLI WAH 0/H CROSS. 
SURVEY TO D/S. 

02 0,92 58.46 200 01 0.55 

03 1 I013.96 200 02 6.21 

04 0, 95 29.69 1 0 02 5.63 

04 0,95 29,69 100 03 -6,81 

06 1.00 49,67 50 - 04 -8.64 

05 1,00 49,47 50 02 2.74 

06 0,66 21.41 li00 05 -4.91 

06 O, a 21,41 50 03 -7.58 

07 0. 4 37,50 SURVEY SIART POINT 12:15 MONDAY 20TH FEBRUARY 

0 

09 

O,68 

0.80 

15.93 

9. 333 

100 

20a 

07 

07 

7.25 

5. al 

CURRENT INCREASED 
FROM 215mA TO 516mA 
AT LOC; 07 

c09 0,60 9,333 I CIS 4. 08i 

10 0.74 0. 333 111 0 9 : 

11 0,42 7.690 54 10 1.21 T.P.1 + 820M1 
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DYNALOO C-SCAN PURVEY
 

FROM; O/H CROSIN OF NURI-I WAH60C(n 
TO ; R.D-50 (NURLI WAH) 
DATE: 20/02/f9 
GENERATOR SETTING; 354niA
 
SURVEY REFERENCE; 002 (2 of 2)
 

LOCATION; O/H CRLSSINQ OF NURLI WAH 201" -PTA MARI-GUDDU GA5 PIPE LINE
 
SURVEYORS; PAKISTAN ENOINEERING SERYQ-S ( YT) LTD.
 

DEPTH CURRENT DIS|ANCE TPI ATTENUATION 
LOCATION (M) (1A) (H1) (REF) (mO/M) qOMMENT5 

12 1.24 I159.8 SURVEY START POINT 140.5 MONDAY 20TH FEBRUARY 

13 1,60 73.9B 30 12, 22.3 12 TO 60M U/S OF 
LOC; 00 NURLIWAH O/H 
CROSSING SURVEY TO U/S 

14 1104 U,504 50 13 4,40 

15 1,09 47,43 100 14, 0,52 

16 1.12 45.63 200 15 0. IB 

17 1.12 42,15 110 16 0,43 R,D.54 

16 0,94 145,5 300 17 2.49 R, D.53 

19 1.07 27,47 200 17 1,f5 
I,,, 

19 1.07 27.47 100 .. 1 -4, ,Q 

20 3.57 12.27 200 19' 3.48 

21 1.00 10,68 10c) ,20 1,20 

21 1.04 25.94 SURVEY START POINT 15;15 MONDAY 20TH FEBRUARY 

22 1.4,2 23,69 200 21 0.39 CURRENT INCREASED 
FROM 354inA TO 849mA 
AT LOC: 21 

23 1.55 19.79 211 22 0.73 R.D.51 

24 1.04 20,06 200 23' -0.05 

25 1.24 15.61 100 24 2. 10 

26 2.73 a,812 100 25 4.79 R.D.50 TO U/S 
NURLI WAH 

C-::. BEST AVAILABLE DOCUMENT 
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DYNALOG C-QCAN SURVEY
 

FROM = R.D.50 
TO ; R.D,44 
DATE ; 21-2-89 
SURVEY REFERENCE: 003 
LOCATION: T.P.8 20" DIA MARI-6UDDU GAS PIP9LINE 
GENERATOR SETTINGs 756mA 
SURVEYORS:PAKISTAN ENOINgERINO SERVICES (PVT) LTD. 

DEPTH CURRETN DiSTANCE TO ATTENUATION
 

LOCATION (11) mA) (M) (REF) (OnB/M) COMMENTS 

C0 .1.20 117,86 SURVEY START, POINT 14;05 TUESDAY 21ST FEBRUARY 

01 	 1.48 59.W7 194 00 2.94 48-1IOOM U/S OF R.D.50 
SURVEY TO U/S 

02 1.09 65.43 I 10 O0 4,84 

02 1.09 65,63 94 0 1 -0,92 	 RECALL'
 

03 1.34 60,47 256 02 0, 25 

04 1.:0 54,12 137 03 0.71 	 R,D,48 

o5 1,14 50.05 lp0 04 0,42 

06 1,73 54,7Z- 1po :i -0, 19 	 R, 1),47 

0.04
07 1.132 51.34 150 4 0, 

CB 1.90 44,60 53 07 1,54 	 R,D.44 (NURLI WAH)
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DYNALOG Q-",AN SURVEY
 

FROM s T.P,8 (R,D,40) 
TO ; R.D,46 (NURLI WAH) 
DATE ; 21-02-89 
SURVEY REFERENCEa 004 (1 of 2) 20- DIA MARI--UDDJ GAS PIPE WINE 
LOCATION. T.P.8 
GENERATOR SETTINQ: 310mA 
SURVEYORS; PAK15TAN ENGINEERING SERVICES (PVT) LTD, 

DEPTH CURRENT DISTANCE TOT ATTENUATIPN
 
LOCATION (11) (mA) (M) (REF) (mS/nM) COMMENTS
 

00 1.33 178.2 SURVEY START'POINT 10,35 TUESDAY 21ST FEBRUARY
 

01 	 0.92 96.43 300 O0 1,49 O0-R.D.40 D/S OF T.P.8
 
SURVEY TO D/S
 

02 0.pa 82.24 200 04 0 69
 

03 1* 44 58. 45 200 02 1'.41
 

04 1.34 58.25 14 03 0,40
 

05 0.47 53.0 50 04 1.37
 

06 2.75 2G,25 213 05 2.60
 

07 0.60 31.78 110 06 -0.91
 

07 	 0160 31.78 ..03 05 4,10
 

O8 1 .G0 19.89 50 07 5,05
 

09 1.28 17. J0 183 'OB 0,71 R.D.44
 

I0 1.70 10.01 310 09 1,42 R.D.45
 

11 1.,57 10.14 210 09 2.06
 

11 1.57 10. 14 AO 10 -0.10 RECALL 

12 4,28 14.25 100 09 1. 57 

12 , 14,25 11 11 1k -2,4 RFCAL. 

13 1,55 26.40 SURVEY STARTOINT 12;30 TUESDAY 21ST FEBRUARY 
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DYNAI- P Q-PA4 PURMY
 

FROM ; T.P,'8 (R,D,40)
 
Ti ; R.D,46 (NURLI WAH)
 
DAlE s 21-02-P9
 
SURVEY REFERENCE; 004 (2 of 2) PQA"
A MARI-QUODLW QA5 ,PIPE .-Nrz
 
LOCATION: T.FF
 
OENERATOR 5ETTINQa 31001A
 
SURVEYORS; PAKIPTAN ENPINEERINQ 5ERYIQE (PIYT) LTr1
 

DEPTH CURRENT DISTANCE TO ATTENUATION
 
LOCATION (M) (mA) iN) (RqF (mB/M) QQMMENTP
 

2.13 111,40 1:54- 44, 1,14 CURRENT INCREA5ED FROM 
340MA TO 745mA AT 
I-.PCFATION- 4 

i A15 4.52 R,,44 (NWlJ WAH) 

16 2,04 8,647 75 1 ,, -3,70 

16 2.04 8,667 75 1A ,24 

BEST AVA!LA9t31 '.0,V111ENT
 



DYNALOG C-SCAN SURVEY
 

FROM: C.P, STATION NO.1
 
TO ; R.D,40 NURLI WAH)
 
DATE: 20-02-89
 
SURVEY REFERENCE; 005 20" MARI-GUDDU GAS PIPE LINE
 
LOCATION; C.P, STATION NOI
 
GENERATOR SETTING; 718 mA 
SURVEYOR:PAKISTAN ENGINEERING SERVICES (PYT) LTD.
 

DEPTH CURRENT D45TANCE TO AITENUATION 
LOCATION (M) (nA) (M) (REF) (11/81) COMMENTS 

O0 ;,44 170,9 SURVEY STAT POINT 16;54 MONDAY 20TH FEBRUARY
 

00-,20M P/S OF CP.
 

' STATION NO.1
 
SURVEY TO P/S
 

01 1.43 49,06 131 OpQt 8.26 T,P,40
 

0 2 ,4? 544 fia0 0012, 

02 142 4v 34 -1,70
 

03 1,32 31,79 30Cl 0, 1 

04 1.0? 3? - 50 453 0, -Q 13 

05 1.04 30,40 14 0-4, 3,69 RP,36 

06 0.94 22.48 157 (5 1,65 TP,9 

07 1.02 11.21 142 4,25
 

08 3.02 14,04 20Q... 7' -0.94
 

09 .pq 14,op 1o op -1.0$ R.D,3
 

10 2.34 14.91 150 09
 

I1 1.00 14,El 155 10Q, 0.74 R. D, 39 

12 1.24 14.29 150 It 0. 20
 

13 1,35 13.08 15:5 1, 0.48 R.D.40 OF P/S
 

cBEST AVAILAB!Y t(VjWXIMENT 

V. 



PYNAI-OI0 Q-PRN SURVEY
 

FROM ; T.P.11 
TO CI.P. STTIPN 1
 
ON 

DAIE ; 21-02-09 
SURVEY REFERENCE a 006 (1 of 2) 20" W A MAR-OUDDU OAS PIPELINE 
LOCATION: TP.11 
GENERATOR SETTING: 206MA 
SURVEYORS;PAKISTAN ENPINEERINO SERVICES (PVT) LTD, 

DEPTH CURRENT PISTANCE TP ATTENUATION
 
LOCAT'ION (M) OuA) (I11) ,AF) (11B/M) 

00 0,02 140,5 PURVEY STAR3T POINT 16;'05 TUESDAY 215T FEBRUARY
 

01 (, 7P 103,1 153 00 0.39 00-15M D/S OF T.P. II
 
SURVEY TO D/S
 

02 1,09 90,05 140 01 0.80 R.D,31
 

03 0,95 T5,P 190 02 0.e4
 

04 0.60 31.41 200 03 3.53
 

05 1.00 40,90 107 03 4.57
 

05 1,00 40,90 93 04 -2.44 RECALL
 

06 1.18 22,29 207 05 2.44
 

07 1.12 16.44 -. fs, 04 1,70
 

0a 1.13 13,01 50 07 3.93
 

09 1.43 3.292 51 C 23. I 

o 1. 0 9.442 31-- 08 2.76
 

0 1.30 9.442 20 09 -45.74 (ROAD CROSSING)
 
C.P. 5IATION I 

BEST AVAILA3L !DOCUMENT
 



1,IYNA1.09Q-SA,$S
 

FROlIa T,P,14
 
TO : T.P.12
 
DATE; 21/02/89
 
SURVEY REF; 006 (2 off ," PIA MARlv@4PDU QA5 PIPW -INg
 
LOCATIONs T.P.11
 
GENERATOR SETTING: 206mA 
SURVEYORS; PAKITAN 9N;N9&R1INQ 59RICYU (PYT) LT,
 

DEPTH PURRgNT DITANCE, TP ATTENUATIPN
 
LOCATION (M) (mA) (M) (RIFF), (18/M) CPOMMFNTP
 

11 . ,0:, 75,70 PURYIY PTART,PPINT ;7;47 TUEPPAY 245T FEBRWARY
 

12 0.0 64,13 54, 11 ." 2,48 11-40M U/5 OF T.P.11
 
t SURVEY TOI UIS
 

13 0.90 55.99 00 12 1.23
 

14 1,05 44.41 110 13 1, 45 RD.2 

15 0,79 f?.49 1:0 14 -0.71
 

15 0.79 52,49 260 13 0.20
 

16 0.9:5 59.54 153 15 -0.70 R.).2S 

17 0.9Q p1,92 303 16 -0.91 TP.12 

BEST AVAILABLE DOCUIENT 

31 



IRYNAI-PO C-8PANtSURVEY
 

FROM a T,P,12
 
TO a R.,D,?3 
ON a 
DATE a 22/02/89 

ARI-PUPDW (3AS PIPE
SURVEY REFERENCE; 007 ( gf 3) 20" D IMfje 	 -INF 

LOCATION; T.P,12
 
OENERATOR 59TTIN01 300MA
 
SURVEYORSPAK45TAN ENIN 8RlNQ
SERVWIES (PYT) LTD,
 

DEPTH CURRENT QfTANC9 TQOi' ATTENI-ATIPN 
LOCATION (M) (mA) (M) (REF), ) 

00 .0.77 9.77 SURVEY STARPFP0INT 

* 

Mi49 WEDNEPDAY ;.NP FEBRUARY 
00-1SM U/5 OF T.P.12 
SURVEY TO U/ 

01 0.92 99,88 570 00 -0. I 

02 0,78 31.48 300 01 [ 3.32
 

03 0,87 94.21 50 0 0,43
 

250 02 -3.98 RECALI-E0
03 0,87 94.41 

04 1,09 89149? 5 0,418 

04 1.09 89,49 	 125 02 0,74
 

05 	 1,05 90,77 145 03 0,34
 

105 -02 -8,71 RECALLED
05 1,05 90,77 


06 078 59,91 59 05 5.59
 

06 11.0 T.P,13
07 01P2 S4,54 	 50 

100 07 2.74
 

191 08 5.62 R.D.23
 

06 1.43 22.70 


09 2.40 6.574 


10 1,03 18,94 93 09 -9.89
 

10 1,03 18,94 9Q 06 1.59
 

"ENTBEST AVAILABLE I' 
lp- 4C 



PYNALOG C-SCAN SURVEY
 

FROM: T.P,14
 
TO s R.D.23
 
DATE: 22/02/89

SURVEY REFERENCE; 007 (2 	of 3) 
 20" DIA MARI-GUDDU G S PIPE LINE
 
LOCATION; TP.14
 
GENERATOR SETTING; 300mA
 
SURVEYORS; PAKISTAN ENUINEERTNG SERYME5 (PVT) LTD.
 

DEPTH 
 CURRENT P;STANCE TO ATTENUATION
 
LOCATION (M) 
 (mA) (m) (REF) (mS/m)
 

11 .0,77 118,7 
 PURYEY START POINT 13;48 	WEDNESDAY 22ND FEBRYARN
 

12 0,95 99,13 
 120 11 1.27 I 	 11-15M D/E OF T.P.14 
SURVEY TO D/S

13 0.83 91.94 89 
 12 0.73
 

14 1.04 58.4 4 9 
 10 2,0?
 

15 1,23 53,44 140 14 
 0,49 R.D.23
 

e- ii BEST AVAILA! r r OUtIMENT 



tPYNNLD6 P-SCAN1 5URVEY 

FROM: T.P.14 
TO ; R.D.16t200M 
DATE: 22/02/89
 
SURVEY REFERENCE; 007 (3 of $) 20" DIA t/P-OUDDU QAS'P~fP LINE
 

LOCATION: TP.14
 
GENERATOR SETTIN3a 3CIOmA
 
SURVEYORS: PAKISTAN ENPINFERINO SERIYFS (P T) LID. ,
 

DEPTH CURRENT DIPTANCE TO tATTENUATION 
LOCAl ION (M) (mA) (M) (REF) (gn6/M) POMMENTS 

16 1.06 120.7 SURYEY START ,ipINT 14;14 WEDNESDAY 22ND FpBRUAR) 
16-40M U/S OF T.P.1lj 

17 0,70 105,3 150 1. .,. 77 UYE TO /S 

1B 1,02 12,!94 I.. 17' 1. 70 

19 0.60 30,28 317 1S 2.6s R.1.19 

20 1.96 33.C0 111 1' -0.65 

21 0.59 38.7P 120 20 -1.13 

21 0.57 38.7a 86 1 , 7.59 

22 0.84 24,29 241 20 0.95
 

0.78 21. 04 157 22 0.79 R.).IB23 


24 0.65 16.59 100 -- 23 , . 99 T.P.15
 

25 1,15 16.44 205 24 '' 0.03 R.D.17
 

26 1.25 14.17 150 25 0. U4 

27 0.94 14.33 155 26 -0.06 .D.16
 

20 1114, 5.779 200 27 3.74 R.D.16+200M
 

29 2.07 11.18 100 20 -5.49
 

29 2,07 11.18 100 27 2.15 RECO"L
 

c- If .-T AVAILABLE DOCUMENT 



PYNALOa C-SCAN SURVEY
 

FROM 3 T.P.17 
'TO ; R.D.16+200M 
ON 
DAIE : 22/02/89 
SURVEY REFERENCE. C0 (I of 2) 20" DIA MARI-GUPDU QAS PIPE LINE
 
LOCATION; T.P.17
 
QENERATOR SETTING: 404mA
 
SURYEYORS:PAKISTAN ENINEERINP PERYTQEP (PVT) LTD.
 

DEPTH CURRENT DISTANCE TO A"f ENUA r ION 
LO.CA-rI ON (N) (mA) (m) (REF) (mB/N) COMMENTS 

00 1.24 149.2 SURVEY START pO1NT 14: I0 WEDNESDAY 22ND FEBRUARY 
, 	 ' 00-151M D/S OF T.P.17 

I ' I SURVEY TO D/S 
01 1.25 150.3 214 00 -0.03 

02 0. 82 108.0 125 01 2.26 R.D. I 

U I.4S 108.2 200 0 ,h -0.000 

04 1,50 86,01 200 03 0. 97 	 , 

05 1.00, FJO. 24 200 04 0). 30 R.D.15 

06 1.00 64.05 103 05. . 1.06 

07 1.05 72.93 53 06; -2.05 R.D. 16+200M 

07 1.05 72.93 50 05 "' 1.65 RECALL-

BEST AVAILABLE DOCUMENT 
C- 13 



DYNALOQ C-SQA, SURVEY
 

FROM. T.P.17
 
TO : T.P.1 
DATE: 22/02/89
 
SURVEY REFERENCE: 008 (2 of 2) 20" DIA MARI-GUDDU GAS PIPE JINE 
LOCATION: T.P.17 I 

GENERATOR SETTING; 404rA 
SURVEYORS: PAKISTAN ENGINEERING SERVICES (PVT) LTD.
 

DEPTH CURRENT PISTANCE TO i ATTENUATION
 
LOCATION (M) i(PA) (M) (REF) (mB/M) COMMENTS
 

Oa ,.67 236.2 SURVEY START ,PINT 16:57 WEDNESDAY 22ND FEBRUARY
 
08-15M U/S OF T.P.17
 
SURVEY TO U/S
 

09 4.73 209.1 244 0 0.41 R.D.11
 

10 0.68 69.63, 200 09 4.55
 

11 1.06 67.32 300 09 3.26 R. D. 10
 

12 0.90 56.70 200 11 0.74
 

13 1.21 5a.02 100 11 1.29
 

13 1.21 58.02 100 12 -0.19 RECALL
 

14 0.75 47.26 200 13 0. 8
 

15 1.24 46.10 90 14 0.23 T.P.I48
 

IESTAVAILABLE COPY 

C- 14 

HL 



DYNALOG C-SCAN SURVEY
 

FROM a TP.P.19 
TO a T.P.1B 
ON 
DATE : 21/02/69 
SURVEY REFERENCE: 009 (1 Qf 2) 20" DI(O MORI-GUDDLJ GAS PIPE LINE 
LQCATION: T.P.19
 
GENERATOR SET1 ING: 260mA
 
SURVEYORS;PAKISTAN ENGINEERING SERVICES (PVT) LTD.
 

DEPTH CURRENT DISTANCE TO ATTENUATION
 
LOCATION (M) (mA) (N) (REF) (mB/M) COMMENTS
 

00 0.75 10319 SURVEY START POINT 11;13 THURSDAY 23RD FEBRU6RY
 
00-10M D/S PF T.P.19 
SURVEY TO D/S
 

01 0.87 98.50 200 00 0.22 

02 0.63 07.92 200 01 0.48 

03 1.00 49.94 200 02 2. 32 

04 0.82 47.69 100 02 5.07 

04 0.82 47.69 100 03 0. 38 

05 0.67 52.68 300 04 -0.28 

06 1.14 43.83 74 05 2.05 T.P. 18

07 0.90 44.38 27 05 5.35 

BEST AVAILABLE COPY 
C-15 



DYNALOG C-CAN IjU-VLY 

FROM: T.P.19
 
TO : T.P.21
 
DATE: 21/02/69
 
SURVEY REFERENCE: 009 (2 of 2) 20" DIA MARI-GUDDU GAS PIPE LINE 
LOCATION: T.P.19
 
GENERATOR GETTING: 260mA 
SURVEYORS" PAKISTAN ENGINEERING SERIVCES (PVT) LTD.
 

DEPTH CURRENT D1 5TANCE TO (i IL-NUAT ION 
LOCATION (1) (nA) (M) (REF) (m.1/M) COMMENTS 

08 	 0. 7Z 122.4 SLIRVEY S7 ART rO IN'l 12: 10 THURSDAY 23RD FEBRUAR 
00-10M IJ/S OF T.F. 19 
SURVEY TO U/S
 

09 O. 9, 107.6 20)0 00 0,5 

10 1,17 50.81 200 0z?9 L. '-15 

11 O.9 55.35 110 09 4.99 

11 0.89 55.35 90 10 -0. 00
 

12 0. 62 65. 08 36) 11 -1. /0 

13 0.89 52.71 200 12 0. 91 

14 0. 60 42.08 105 13 i.03 r. P. 20 

15 0.69 12.77 20() 14 O.00
 

16 I. 09 18.69 100 1 5 -Z. -'0
 

16 1.09 10.69 1-00 14 6. 7-	 RECALL 

17 1.08 31. [07 150C. 5 .u 

17 1.06 31.37 bC) 11 4.66 RECALL
 

TIME OUT AT I: 20 THURSDAY 2"R Fr--LRIMRY
 
18 0.67 31.25 SURVEY LiIART PLU-N 13:25 THURSDAY 23RD FEBRUARY 

19 0.66 17.98 20Q0 L8 2.4 	 LOC. 1B&15 ARE SAME 
GEN. QURRENT INCREASE] 

20 O.86 14.09 200 19 1. 00 

21 0.72 12.90 160 20 (. 1J 

22 1.13 10.21 65 21 3. .12 

23 1.30 6. 724 56 22 6.,i , .21 

BEST AVAILABLE COPY 

c-16 

q4
 



DYNALC]G C ' N '(>'JH.V:EY 

FROM : T.P.21
 
TO : R. D. 50 (DHARWAH)
 

DATE : 23/02/89
 
SURVEY REFERENCE: 010 2)" DIA MARI-GLD3tJF1)LU Gt')S F'If'ELINE
 
LOCATION: T.P. 22
 
GENERATOR SETTING: 00nW(A
 
SURVEYORS: PAKISTAN ENGINEERING £ERVIC~h (F'VT) Lt'D.
 

DEPTIH CURRENI D 1' C I 1T r Irv- ',,') I UN 
LO'AT I ON (M) (Oilt') (H) I F (1i COMMENT S 

CIO .0.69 64 ' , 11N1 III J-:DAY 23RD37. "IJI.,VT , .- L.501 FEBRUAI(Y 

01 0.70 47.69 1Or) U- I F 21 OF D/SP. -.
SURVI.:Y U U/S 

1I7.97 01
02 1. 14 0:). 0'.01'.
 

03 1. 09 17. 22 .rj. -)."Uk 

04 1.6B 52.97 70 Uj. - . ,12 

05 0.99 53.54 2.17 I -u. u42 

06 1 .36 64. 42 20U C3 C0.05, 


07 0. 80 92.67 200 06 -0C. b R. D. 50 OF DHAR WAH 

c- i,' BEST AVAILABLE COPY 

/ 



FROM : T.P.25
 
TO : R.D.50 (DHAR W0H-1)
 
ON
 
DATE 27/02/89 
SURVEY REFERENCE: 011 (I of 2) 2W' DIV 
LOCATION: f.P.25 
GENEFATOR SEITING: 44 6int) 
SURVEYORS: PAKISTAN ENGINEERING SERVICE:3 

DEPTH CURRENT DI i:'Nt): 
LOCATION (M) (mA) (11) 

00 1,3 15 6. 7 L,:1 

M(0RI-0UDDLJ GAS PIPE LINE 

"PVT) Ll D. 

A') I [NU ) 11I\ON COMMENTS 
k:1111-(N) 

IIi W1:21 HUNDAY 27TH FEBRUARY 

01 0.98 156. 6 129 UU -,.Hkj 0-.O D/S OF T.P.25 

SLJIVEY TO D/S 

(12 0. 90 1212. 2 u'2I I. /t 

t 0.78 120. LU ) 0. 12 

04 0.87 124. 6 I, 'J, --U. 

05 1.06 1C6.5 _" 1. 1 

U6 1. 7Z 05. W) 151'1,u. . 

0/ 0. 50 LiO. 15 7D 0. '6 1 P. 24 

u18 0. 0 53.47 10 ) U. . ,9 

09 1. 16 47.-0 '1.6 

10 0.99 71.o6 112 ,:..19 R.D.46 

11 0. 96 72.05 1C0) 1 --0. 10 

12 0. 77, 19. 11 IU: 11 4. l 5 

0 . 82" 18.91 Iu) 1'.' . R.D. 47 

14 1.20 16.97 10., , -1-.1 

15 2.09 17.50 175 Li,. 0o R. D.48 

16 1.06 10.79 1410 L 2. 02 

17 1.29 12.47 200 -0.61 

BEST AVAILABLE COPY
 



DYNAJG0[] C-SCA1N SURVEY 

FROM : T.P.25
 
TO : R.D.50 (DIJAR WAI-I)
 
ON 
DATE 27/02/89
 
SURVEY REFERENCE: 011 t2 of 2) 20" DIA HATI-GUDDU GAS PIPE LINE
 
LOCATION: 1'.P. 2t5
 
GENERATOR SETTING: 446)m
 
SURVEYORS: PAKISTAN ENGINEERINU [ YIL7N-! (F'V) LTD.
 

DEPTH CURREN I" D I !)I 01 'L' I Ui Al ' F. IIJ "0I ON COMMENTS 
LOCATION (M) (mC) (H) "1:i1 ) (mlD/M) 

18 1.43 12.46 Cm 1-' A. ()I 

18 1.4L 12.46 l0G 16 -- 1 .20 RECALL 

19 0. 95 12. 775 I .6 I / Ci. 

20 0.99 12.81 19 -0.21 R.D.50 (DHAR WAIH) 

tc- t BEST AVAILABLE COPY 

A1 



DYNALCY r- C'N SU,,VEY 

FROM : T.P.25 
TO - T.P.25 + 2551M 
ON 
DATE : 27/02/89 
SURVEY REFERENCE: 012 2C)" DIA MAR'-LJDDLJ GAS PIPE LINE 
LOCATION: T.P. 25 
GENERATOR SETTING: 160mt 
SURVEYORS: PAKI STAN ENGINEERING SElR, .1 1CESUi) LTD. 

DEPTH CUR '-ENI Io IL.) 1I iUN])I,) I, , -
LOCATION (M) (mA) ,M) L - , 'IIl) COMMENTS 

95.56 " 171;20 MONDAY 27TH00 1.23 9-. 56 I I:l I FEBRUARY 

01 1. 23 97. (.)5 -0. 00 C0--0M U/S OF T.P. 22 
SURVEY TO U/S
 

02 0. 74 90.5 50 t 1. 11 

03 0.92 134. 1 .1c,] 02 1. 26 

04 0.57 86.56 u 01; --c0. 0 T.P.25 + 255M 

BESTAVAILABLE COPY
 



DYNALOJ (--U C ,N F'URVEY 

FROM ; T.P.28 
TO : T.P.25 + 255M 
ON 
DATE ; 27/02/89 
SURVEY REFERENCE: 01' (1 cf 2) 20" DiA Ih'RI-GUDDU GAS PIPE LINE 
LUCATION: T.P.2H 
GENERAFOR SET'f ING: 4'19rrdA 
SURVEYORS: PAKISTAN ENGINEERING3 SERVICE., PVT) LTD. 

DEPTH LU1.1[LI4 1- 1)f l It,!-'ITI 11.I1 I ON [-iI 

LOCATI ON (N) (mA) ,II) ;1 1 (ntH) COMMENTS 

00 	 1.29 110. "Jf-.YLr l' 01- 1I (-:Cj4- MONDAY 27TH FEBRUARY 
00-45M D/S OF T.P.21 
SURVEY TO D/S
 

0 1 1. 06 101-. H3 .) 	 Q'.5t., 

02 1.20 107. ,3 -C.1 I" -0. Io 

03 1.57 11".0 11j 	 T.P.27"alO --0.18 


04 I. 4 101.: i0u i.
0..I)
 

05 1. 05 09. 20 1C5 0,I 2. 21 

06 1. 20 02. V9 	 015 1. 21 

07 1.57 1.. 17 60 	 1.72 

08 1.35 67.29 "X) 07 1.111 

09 1 .0 60. 7 I O00 ) 3 u. 87 

0 )
10 1.12 .57L3 	 0.96 

11 1.22 '15.Z 1r' 10 1.121 

12 0.82 29.2.iu 10 	 3.70 

13 0.99 18.51 ''C) 	 '.17 
14 0.60 17.72 9. " 0., 	 T.P.26 

15 0.68 14.96 00 1 , I. 43 

16 0. 60 1it.-7 I05,") 1.,.).04 

17 1 . 00 12.0.)9 Lu 15 1.7 

BEST AVAILABLE COPY C-21
 



DYNALO C-SCAN SURVEY
 

FROM : T.P.28
 
TO : T.P.25 + 2551"I 
ON
 
DATE : 27/02/89 
SURVEY REFERENCE: 012. (2 ul 2) 20" DIA HARI-GUDDU GAS PIPE LINE
 
LOCATION: T.P.28
 
GENERATOR SETTING: 41911d)
 
SURVEYORS: PAKISTAN ENGINCERINL) SE]'VI['ES (WWI) LTD.
 

DEFTH CIJRREN 1' 1) 1' d!( L I U tY]1 ENUA ]'I ON 
LOCAT ION (M1) (111A) (n)D/ 1M1) COMMENTS 

18 1.20 11./L' ./:0 0. R.D.41 

' 11. ] 119 1. 22 .If 0. 

20 0.50 10. .,7. 11.1 

21 1. 10 -6u , 20 L0. 7 T. P.25 + 2551"I 

BEST AVAILABLE COPY
 

C-'22
 



DYi11ALOG C-5CON 1iURVEY 

FROM : T.P.28
 
TO : O/H CROSSING (DHAk' WAIl)
 
ON 
DATE 27/2/69 
SURVEY REFERENCE: 014 20" DIA Hi),RI-GUDDIJ GAS PIPE LINE 
LOCATION: T.P.28 
GENERATOR SETTING: 250 
SURVEYORS: PAKISTAN ENGINEERING SENVICES (F'V) LID. 

DEPTH CULI.RENI'T 1)[ I3lrI I.Ht h'Yi 1ON 
LOCATI ON (M) (IA) (l,) (1D/II) 

10 	 1.23 112.11 I"II. ,'Hl I 17:6 MONDAY 27TH FEBRUARY 
00-20M U/S OF r. P. 21. 
SURVEY TO U/S
 

01 1 . 19 714. 150 4j CO U. U2 

02 1.18 74. :72 ' 1 0.C1 

03 1.05 57.11 '-'17 0'2 1.05 

04 1.77 13.74 , 	 49.4 (ROAD CROSSING) 

05 1.90 8.154 c) (.)Il 7.23 T. P. 29 

06 0. 55 6. 64 1 	 C0)'5 'S56 

07 1. 39 6. L889 , 06 - . 43
 

O 2.89 6 1,C 07 0.,17
 

09 2.40 4. 755 175 i [.Z9 R.D.29 

I C) 0. 5 2.310 1. 09 '1.07 

I1 0. 95 1.999 167 10 C.72 O/H CROSSING OF DIIAR 
WAH (MARl BUNGALOW) 

BEST AVAILABLE COPY 
C- 23 



DYNf'd.1D( C'K--U " IURVEY 

FROM: T.P.31 
TO : T.P.30 
ON 
DATE: 28/02/89 
SURVEY REFERENCE: 015 20 " DI 0 HR I -GJUDDt J U13 P I fE LI NE 
LOCATION: T.P.72 
GENERATOR SETTING: 208mnA 
SURVEYORS: F'AISTAN ENIGNEER!rNb S1RVI 'EIL (PYT) LTD. 

DEPTH CURRENT DISTANCF TO TrFEINUAT ION 
LOCATION (N) (mA) (Ht) ( .[! ) (m(/M) COMMENTS 

O0 1.15 73.42 ISURVEY SII t l'1 01 09:46 TUESDAY 28TH FEBRUARY 
00-T.P.31 OF D/S 
SURVEY TO D/S
 

01 1.10 68.77 20u C 0. 27 

02 0. 86 79.63 200 01 -. 62 

03 0. 82 85.60 1200 02 0. 1 

04 0.83 88.06 20c 0: -u.1 1 

05 2.52 83.31 "17 o4 0.27 T.P.30 (O/H CROSSING 

BEST AVAILABLE COPY 

C-24 

http:00-T.P.31
http:DYNf'd.1D


DYNALO(] C-5U,i SURVEY 

FROM: T.P. :6 
r"o T.P. 31 
ON 
DA~TE: 27/2/89 
SURVEY REFERENCE: 016 (1 of 2) 20" D.[) MARI-GUDDLI GAS PIFE LINE 
LOCATION: T.P.36 
GENERATOR SETTING: 316aiA 
SURVEYORS: PAKISTAN ENGINEERING SEFVICES (PVT) LTD. 

DEPTH CUIREN-T 1 I I-LlNiLJi)DlU 1I IL I- [ I ON 
LOCATIO (MO) (aAi) ,(ro/M) COMMENTS 

00 1 .03 159. 4 5IUJIL('V, IN-U,-i U:45 MONDAY 27TH FEBRUARY 
00-20H 

SUR-%VEY 
D/S OF 
TO D/S 

T.P. . 

1. I30112. 1 1 (1 V2.9 

02 0.90 S.56 I,1 01 . 

03 1. 05 79. 99 1uO uQ U.-. 7 

04 0. 97 76.06 L- (l) 0.2-' 

05 0. 86 7(). 'F4 0. 02 

06 1.38 62. 20] C - 0. 5C 

07 1.45 51.79 200 6 0. 79 T.P. 35 

08 1.90 51.34 - 110 07 0. 

09 1. 03 -'r"5.1 . 1 L).4 

10 1 .20 41. 2' "200 U -,).60 

11 1,.36 30.J6 1 . ) 0.40 

12 1.23 1.4-'. I -0.131KM 5 OF MAIN ROAD 

10 .75 44.0 2UU 12 -0. 14 

14 1.18 49. 12 ; 13 -0.,13 T.P. 34 

15 1.36 '"...5c)0 4 -0 3 

16 1. 17 4". 0)(.) -). t - ." 

17 1.32 53. "15 10 1,-. Ul.? 

BEST AVAILABLE COPY 
C-25 



DYNAILOGJ C-SDCAN SURVEY
 

FROM : T.P. 36 
10 : T. P.31 
ON 
DATE : 27/C)2/89 
SURVEY REFERENCE: 016 (2 of.) 20" DIA 
LOCATION: T.P.20 
GENERATOR SETTING: 316rnA 
SURVEYORS: PAKISTAN ENGINEERING SERVICES 

ARI-GUDDLJ 

(PVF) LTD. 

GAS PIPE LINE 

LOCAT1ON 
DEPTH 

(M) 
CJRRIN r 

0(mA ) 
)[I; IIFl: 

1) 
I fI 

k] , 1 I 
t1 1 1 EHLJ 1 

(mD /l1) 
fIN 

COMMENTS 

18 0. 90 53. 3-:6 17 U. 000 

19 0.64 50.00 1 tulb 0. 54 KM 4 OF MAIN ROAD 

20 0. 90 32. 02 19.) 17.6 

21 1.20 "2L. ()0 "1. 79 

22 1. 37 21. 1:0I (U 21 -0. 00 T. P. 33 

23 1. 12 17. 2o 2uc' 22 u. 09 

24 1. 30 17.11 20 2 0. 02 

25 0.79 16,-7 2iL1 24 0. 05 KM 3 OF MAIN ROAD 

26 0.09 17.11 2C.- -0.24 

27 0. 70 15 .00 2 26 5. 19 

2B 1 . 23 11 . 61 23) . "174 T. P. 32 \ 

29 0. 90 10.56 20C)l 213 0. 11 

30 1 . 09 6. 304 200 "9 2.21 

3%1 1.18 5915 0 '(.). 12 

32 0.92 5. fl 0 "1 0.47 I,M 2 OF MAIN ROAD 

• 1 . 35 :.. 956 1 1 2 1 .9,1 

34 1.64 ,-., 07 30 -- 1.51 T. F'. 31 

C-26 BEST AVAILABLE COPY
 



DYNALOG C-SCAN SURVEY
 

FROM: T.P.36 
TO : iM 6 OF MAIN ROAD 
ON 	 : 
DATE: 27/02/89
 
SURVEY REFERENCE: C) 1 20" DIA MARI-GUDDU bfGU PIPE LINE 
LOCATION: 1.P.36 20" DIA IiARI--UUDIDJ GAS F'IELINE 
GENERATOR SETTINR: 313rnA 
SURVEYORS: PAK[ISTAN ENGINEERING SL-RVICES (PVT) LTD. 

DEPTH 
LOCATION (N) 

O0 0). 83 

010. 89 

02 1.03 

03 1. 37 

04 2.30 

04 2.30 

U5 0. F1C) 

06 1. 34 

07 1.03 

00 0.90 

09 0.89 

10 1. 10 

I1 , 1.20 

12 1.29 

S13 0.94 

14 U.00 

CUR[RENT-" 
(n)A) 

121.9 

125.7 

125.5 

4. 25 

99. 

99. 44 

116.0 

47. :21 

14829 

5.)tJG. 0' 

5 7. 51-

62.31 

65.96 

66.77 

19.59 

13.05 

D I 1	tjIIFL 
iM) 

LLJ."Y 

2...0 

,' 

10" 

2 

-. 	 IO 

'0 

100 

2LC' 

2.u 

9u 

I (i 
I 

7- ".: I 

uC 

cC0! 

C) 

0) 

0-1 

0,1 

06 

ul j 

09 

1 1 

1. 

1,-, 

OTT UI' 11 UN 
(oll/M1) 

PUINI 11: 00 

--0.75 

U. I3 

4 . 43 

-7.00 


'2.02 


--'2.49
 

:. 7 

-0.19 

-O. 7U 

u. 07 

- 0. ,1 

-.. 21
 

-0. 05
 

17.1 

3.21 

COJMMENTS 

I'IONDAY 27TH FEER UAlY 
00-2011 U/S OF T.F'. :% 
SURVEY TO U/S
 

RECALL 

RECALL 

T. F'. 	 :7 

, OF MAIN ROAD 

BEST AVAILABLE COPY 
C-27 



DYNALCJG C-SCAN SURVEY
 

FROM: T.P.39
 
ro : KM 8 OF MILE POST (HAINI ld.)AD)
 
ON 
DATE: 27/02/89 
SURVEY REFERENCE: C)IH 20" DIA HARI-GUDDU 130S PIPE LINE 
LOCATION: T.P.39 
GENERATOR SETTING: 307mA 
SURVEYRS:PAKISTAN ENGINEERING SERVICES (PVT) LTD. 

DEPTH CURRENT D I SI,]L I i) I ILNUA fION 
LOCATI ON (M) (1mA ) 1) R[:[- ) ( mDI/M) COMMENTS 

ou I . 95 33. 77 'SIJRYV i (',F F'C I N 10: 2L, SUNDAY 26TH FEDRUARY 
00-30M D/S OF T.P.-9
SURVEY TO D/S
 

l1 1.40 28. 07 1) 0 10.4 

02 1.40 32. 18 [00 , -1.17 

03 1.34 37.42 "C0c) -C.0.67 

04 1.09 42.97 2) 03 . 0 

05 1. 13 40. 68 2u 04 --0. 54 

06 0.60 50.05 IUh --0. 12 1.P.38 

07 1. 00 50. 08 '.2u' 06 D. OWu) 

0.8) 50.93 -- :50.Z 07 0. 07 1,1I 8 OF MILE POST 
(1,10114 ROAD) 

p5/
 

BEST AVAILABLE u:OPY 
C-28 



DYNALOG C-SCAN SURVEY
 

FROM: T.P.44 
TO T.P.39 
ON 
DATE: 26/2/89 
SURVEY REFERENCE: 019 (1 of 2) 20" DIA MARI-GUDDLJ GAS PIPE LINE" 
LOCATION: T.P.44 
GENERATOR SETTING: 280mA 
SURVEYORS: PAK,ISTAN 17;NGI N1TE1I- N[ I I ; ',LI (WV ) L 11). 

DEPTH CURRENI D STANCE TO ATTENUATION 
LOCAT ION (M) (1iA) (M) ( ) 003/l( m /) 

00 1.53 101.9 SURVEI ST0RT PO[NT 12:13 SUNDAY 26TH 
00-20M D/S 

FEBRUAR' 
OF T.P., 

SURVEY TO D/S 

0)1 1.29 89.26 200 00 0. 57 

02 0. 83 93.73 200 01 -0.20 

03 0.87 108. 1 205 02 -0.61 

04 1.07 109.3 VO 03 -0. 10 T.P.43 

05 1.04 124.9 210 04 -0.53 

06 1.29 123.7 20 05 0. 39 

07 1.46 129.5 200 06 -0. 20 

0 1.29 114.7 200 07 0. 50 

09 1.50 95.13 200 08 0.79 

10 1.29 81.76 100 09 1.31 T.P.42 

11 1.78 68.82 200 10 0. 72 

12 1.43 50.87 20() 11 1.31 

13 1.72 36.84 20u 12 I.32 

14 1.37 28.70 100 13 2.12 

15 0. 90 25.68 100 14 .089 

1o 1.44 18.52 60 15 4.68 T.P.41 

17 1.34 23.89 30 16 -7.36 

17 1.34 23.89 32 15 2.26 

LL-S-l AVAILABLE COPY 
C-29 



DYNAL.L C- SCAN SURVEY
 

FROM ; T.P.44 
TO ; T.P.39 
ON : 
DATE : 26/02/89 
SURVEY REFERENCE: 
LOCATION: T.P.44 
GENERATOR SETTING: 
SURVEYORS: PAKISTAN 

019 (2 oF 

280mA 
ENI31NFEUR

2) 

INCI 

-'lo 

'3FRV[

DIA N0RI 

;i.; kF'VT) 

-GUDDLJ 

LIrD. 

GAS PIPE LINE 

LOCATION 
)EPTH 
(M) 

CURRENT 
(mA) 

DIES FANCE 
(M) 

TO 
(REF) 

ATTENUA
(mB/NI) 

TION 
COMMENTS 

18 0.90 10.27 2u 16 2. 5 

19 1.129 12.83 :0 18 2.51 

20 1.17 14.50 20 19 -0.51 

21 1.99 1B.03 200 20 -0.994 

22 1.50 19.67 115 21 -0.67 

23 1.63 21.29 200 22 -0. 3 

24 1.16 22.32 188 23 -0.20 

25 1.29 22.92 20 24 -0.78 

26 1.30 23:..5 0C 2) -0. 11 

27 1.25 17.14 200 26 1.33 

28 1.58 12.50 01 27 3.16 T.P.39 

BEST AVAIL' /L COPY 
C-30 Cp 



FROM; T.P.44
 
TO ; T.P.46 
ON
 
DATE: 26/02/89
 
SURVEY REFERENCE: 020 20" DIA MARI-GLJI)DU GAS FIPE LINE 
LOCATION: T.P.44 
GENERATOR SETTING: 283%mA 
SURVEYORS: FAKISTAN ENGINEERING SERVICE[] (f"V[) LTD. 

DEPTH CURRENT DISIANCE TO ATTENUATION 
LOCATION (M) (mA) (M) (REF) (o1/M) COMMENTS 

O0 1.23 175.2 SURVEY STAR] FOINT 16:30 SUNDAY 26TH FEBRUARY
 
00-40M U/S OF T.p.44 
SURVEY TO U/S
 

01 1.43 173.8 200 00 0. 03 

02 1.55 100.8 200 01 1.99 

03 1. 014 108.3 40 02 0. 11 T.P.45 

04 2.17 121.3 200 0: -0.48 

05 0.97 125.0 200 04 --0. 15 

06 2. 00 132.3 200 05 -0.21 

07 1. 70 118.8 200 06 0. 45 

0 2.96 85.82 40 07 6.86 

09 3.20 47.29 60 08 8.39 T.P.46 

C-31 BEST AVAIL Ar.m, ICOpy
 



DYNAL '] U--SCN SURVEY
 

FROM: T.P.48
 
TO : T.P.46 
ON ; 
DATE: 25/02/S9 
SURVEY REFERENCE: 021 2C)" 1)1I) I-MkII3t-JDU GAS PIPE L[INE 
LOCATION: T.P.48 
GENERATOR SETTING: 267mA 
SURVEYORS: PAKISTAN ENGINE[ERING LERVICUS (I-VIr LI D. 

DEPTH CURRENT DISTANCE TO ATTENUATION
 
LOCATION (M) (mA) (H) (REF) (mB/M) COMMENTS
 

C0 0.80 104.6 SURVEY 51ART POIN"[ 15:28 SATURDAY 25TH FESRUARr 
00-20M D/S OF T.P.48 
SURVEY TO D/S
 

01 0.57 91.02 200 00 0.5B 

02 1.19 73.10 200 01 0.94 

03 0. 89 84.41 I O0 02 -1.24
 

03 O.89 84.41 100 0 1. 65
 

04 1.38 61.56 200 02 -0.47 

05 1.19 93. 17 200 04 -0. 56 

06 1.C0 114.0 200 05 -0.87 

07 0.96 134.7 - 200 06 -0.72 

08 1.22 150.9 200 u)7 -0.48
 

TIME OUT AT 16:26 SATURDAY 25TH FEBRUARY
 

09 1.29 152.2 150 08 -0.04
 

I0 ' 1;. 20 139.8 100 09 0. 73
 

11 1.39 166.0 125 10 -1.15
 

12 1.35 168.0 2 5 11 -0.41 

13 1.32 188.0 225 12 -0.44 

14 1.28 187.0 200 13 0. 02 

15 2.14 139.0 120 14 2. 12 T.P.46 

BEST AVAILAIBLL COPY
C-32 


rs' )(. 



DYNALOU C -SCtAN OIJRVEY
 

FROM: F.P.54
 
TO ; T.P. 46 
ON : 
DATE: 25/02/89
 
SURVEY REFERENCE: 022 (1 of 2) 2u" DIA HrAR1 --OLJDDIJ (]AS PIPE LINE 
LOCATION: T.P.54
 
GENERATOR SETTING: 208mA
 
SURVEYORS: PAKISTAN ENGINEER ING SERVI (.13 (F"VI) LI D.
 

DEPTH CURRENT DISTANCE TO ATTENUATION 
LOCATION (M) (mA) (M) (REF) (mBIM) COMMENTS 

00 1.30 86.91 SURVEY START POINT 09:21 SATURDAY 25TH FEBRUARY 
00-20M D/S OF T.P.54 
SURVEY TO D/S 

l1 1.45 86.96 200 00 -0. 000 

02 1.15 89.39 200 01 -0. 11 

03 1.35 83.94 200 02 0. 25
 

04 1.28 63.34 200 03 0. 03 T.P.53 

05 0. E8 77.66 200 04 0. 29
 

06 0.88 72.76 300 05 0. 18
 

07 0.63 71.55 200 06 0. 06 

08 0.96 66.52 200 07 0. 30
 

09 1.C6 60.23 120 08 0.66 T.P.52
 

10 0.60 55.64 150 09 0.45 

11 1.12 49.87 300 10 0. 31 

12 1.,20 46.58 150 11 0. 38 T.P.51 

13 1.03 49.82 200 12 -0.29 

14 1.54 50.50 200 13 -0.05 

15 0. 92 53.65 200 14 -0.26 

16 1.22 50.44 300 15 0.17
 

17 1.36 52.91 200 16 -0.20
 

BEST AVAILAi,P, COPY 
0-33 



DYNIALU]G [C-SCAN SLJRVEY
 

FROM : T.P.54 
TO : T.P.48 
ON
 
DATE : 25/02/89 
SURVEY REFERENCE: 022 (2 of 2) 20" DIA NARI-GUDDIJ GAS PIPE LINE 
LOCATION: T.P.54 
GENERATOR SETTING: 208mA 
SURVEYORS: PAKISTAN ENIGINERING SERV1IES3 (F'VT) LTD. 

DEPTH CURRENT DISTANCE TO ATTENUATION
 
LOCATION (M) (MA) (M) (REF) (mB/) COMMENTS 

I 

18 1.00 54.15 200 17 -0.09 

19 0. 80 46.44 200 18 0. 62 

20 1.OQ 38.08 200 1 Q. 8.3 

21 1.39 38.29 200 20 -0. 1
 

22 1,52 36.57 200 21 0. 18
 

23 1.22 30.87 200 22 0. 71 

24 1.13 27.15 200 23 0.55 

25 1. 02 22.87 200 24 C. 72 

26 1.15 19.21 -200 25 0. 73 

27 0. 82 15.87 100 26 1.65 T.P.48 

C-34 BEST AVAlt-K,,JiLL COPY
 



IDYNg 1L(JJ L'-SCAN UIJkVIYI 

FROM; T.P.54
 
TO ; T. P. 55 
ON
 
DATE; 28/02/89
 
SURVEY REFERENCE: 023 20"1 DIA MARI-GLJDI)J GAS P1PE LINE 
LOCATION: T.P.53
 
GENERATOR SETTING: 300mnA
 
SURVEYORS: PAK I STAN EN(- INEEIRIN11 OL RI.t:F:3j r) l ID.
.	 (I' 

DEPTH CURRENT DISTANCE TO ATTENUATION 
LOCATION (M) (mA) (M) (REF) (nB/N) COMMENTS 

00 	 1.43 102.7 SURVEY START POINT 13:59 TUESDAY 26TH FEBRUAR 
U/S OF T.P.54 
SURVEY TO U/S
 

01 1.30 101.1 50 00 0. 25 

02 1.64 100.5 200 1 0. 02 

03 0. 73 94.94 390 02 0. 12 

04 0.63 59.16 50 03 8.21 	 O/H CROSSING T.P.55 

BEST AVAi,,LL - CoPY 

f 



FROM: T.P.55 
TO : 144M SHORT OF TRANSMISSION "cWi 
ON : 
DATE: 28/02/89 
SURVEY REFERENCE: 024 (1 of 2) 'J 1)" L-AS PIPE LINE1 1"1 10kI1 -1 Il)DIJ 
LOCATION: T.P.56 
GENERATOR SETTING: 258mA 
SURVEYORS: PAKIS'iAN ENGINEL N it lK., (-VI) L.D.I{41'&U 

DEPTH CURRENT DI STANCC -11 ATTEI JIUAT I ON 
LOCATION (M) (mA) (M) khL F) (ml/M) COMMENTS 

O0 0.72 6YI ';IAITPOINT 15:20 ]UESDAY 28TH FEBRUARY83,63 %,,'EI' 
00-2811 U/S OF T.:.55 
SURVEY TO U/S
 

0l 1.18 83.97 200 00 --0. 01
 

02 1.36 75.56 200 01 0.45
 

03 1.32 74.81 200 02 0.04 

04 1.34 74.9B 2 L) 03 -0. 000
 

05 1.25 78.65 160 04 -0.26 T.P.56
 

06 1.57 79.91 15 01 -0.8B
 

u7 1.54 85.32 200 06 --0. 28
 

08 0. 86 83.07 - u00 07 0. 07 

09 1.06 69.22 200 0 - 26 

10 0. 94 94.28 20C u9 -0.23 T.P.57 

II I.20 90.19 190 10 0. 19 

12 0.88 91.36 I I1 --0.73 

13 1.06 76.67 "200 12 0. 74 

14 0.80 87. 13 100 13 -1.11
 

14 0.88 87.13 100 12 0.1-)
 

15 1.08 93.27 50 13 -3.32
 

C- BEST AVAIfLiLL COPY
 



bJi I i I j 1. W ll I\'L)W 


FROM ; T.P.55 
TO : 144M SHORT OF H. T. TAOISI o;iiON rOWER 
ON 
DATE 28/02/89 
SURVEY REFERENCE: 024 (2 of 2) .,)" 1)1 f I 1-dGIJDDIJ UAS PIPE LINE 
LOCATION: T.P.55 
GENERATOR SETTING: 258mA 
SURVEYORS: F'tI IAN1 Pi' ENI[II :IJ(F ',.IYLL~b I' ) I. lI). 

DEPTH CUF RENT 1)I fINCE TO ATT[EI\IUA1 I ON 
LOCATION (M) (IrIA) (II) (F<EF) (mri/M) COMMENTS 

15 1.08 9Z.27 	 il -1.14 

16 0. 95 6'.3 '20, 13 0.73 

17 0.93 66.1-M "I.)() 16 -0. 17 

18 0. 94 68. 52 0' 17 -0. I0 

19 0.86 60.Ib /1t 10 C0..b 	 T.P.58 

20 0.03 68.42 10 19 -0. 

21 	 1.44 56.96 150 25 1.05 END: 144M SIIOwr 
TRANS. TOWER 

BEST AVAI!,-,LE COpy
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