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

2.

3.

1. Measure current densities.
2. Perform conductance survey of existing pipeline coating.

3. Make Pipe to Soi1l Potential survey on existing pipeline
installation.

4. Take measurement of i1nduced A/C voltages.

S, Check 1nsulation levels of pipeline 1nsulated flanges and
joints

6. Pearson and C-Scan survey.

>t i o i Gme e b T e

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 i1nvestigations 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.

e Tt e B Gt P e o et s

The 20 i1nch Marri-Guddu Steel pipeline conforming APl SL specifi-—
catian coated with two wraps of 1nner 3 ply polyethylene\butyl—
polyethlene coating and two layers of outer wrap of two ply
Polyethylene Butyl coating. This system of coating ensures i1nter-—
laver bonding adhesion as well as gives better cohesion as
four layers gives additional pressure on the bottpm layers. The
pipeline 1s protected against corrosion by Cathodic Protection
using impressed current system. A total of five transformer
rectifiers have been used so as to reduce the drain paoint

potential.

Insulating flanges have been i1nstalled at eirther end of the
pipeline, that 1s, at Guddu end before the gas regulators and at
Marri-end dehydration plant. No i1nsulating flanges were found at
any other location along the route.
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A: Check of pipe to soil potential and current drain of rectifier
to asertain the conductance of coating and condition of ground

beds.

By Casing and insulating flanges were checked to ascertain their
1nsulation condition.

€C: Pearson was done to ascertain coating faults.

D: C-Scan was done to counter check Pearson results and tp hayve
reference data for future.

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

As the as-buwilt drawings did not have any scale physical
reference points were used to 1dentify and faix location

of faults.

Ll P — = L e S L

Fipe to so1l potentials are given 1n Annesure A.

The minimum potential rquired to protect the pipeline against
corrosion is —-0.85V with Cu~Cu sulphate half cell as reference.
Keeping this 1n view the whole pipeline was under protection. It
1s 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 can be seen the potentials
are very high and these should be brought 1n the range of -0.90
to -1.0 wvolts. With five rectifiers available this will be no

problem. -

In view of the test of i1nsulating flanges which showed leakage at
both ends 1t was decided to conduct fresh tests by shutting off
all the five transformer rectitiers. As expected the pipeline
retained potentials between -0.70 to -0.88 which 1s partial
protection with nearly two third of the pipeline having poten-
tials of -0.80 volts which 15 very close to full protection. This
means thart over all cathodic protection 1s being achieved

wherever the current 1s reaching the pipe.

‘No 1nduced 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 i1nsulating flanges.
These can be at valve assembl:ecs.
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{c) The i1insulation of pipeline on barrage 1s doubtful. After the
installation of 1nsulating flanges this can be monitored.
However, since both sides of the barrage the pipelaine as
under full protection the situation 1s not very serious.

{(d) The fact that even after shutting down all five transformer
rectifiers on Marri-Guddu line the line sti1ll shows poten-—
tials means current 1s coming 1n from both ends. The i1nsula-
ting flanges at either end need t~ be rectified so that they
provide proper 1nsulation arnd the ability of corrosion
engineer to control potential level within reasonable limits.

6.  CONDUCTANCE DOF CDATING:

Fresently 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 1s possible that at this level of out put the
transformers at ei1ther ends are feeding the other structures. The
reason being that tre potential al both end goes down with tran-
sformers of Marri line energised. The current requirement 1s
therefore 1n the range of 10 amperes. The surface area of the
pipeline 18 1.08 milion square feet which gives density of
protection at 0.01 mA/sq. feet. This 1s a regquirement of a
polyethylene coated or polyethylene estruded pipeline which shows
that high dielectric strength of the polyethylne and the amalga-
mation of the two layers of Lhree ply butyl rubber are quite

effective.

7. COATING CONDITION

The coating condition-deterioration depends on following factors:

a) Driginal specifications of coating mterials and application
requirements. '

b) Quality control on cleaning of pipe during construction.

c) FProper storage and handling of coating material prior to 1ts
application.

-d} Quality of coating material such as primer, tape etc.
e) Damage to coating during lowering of pipe 1n trench.

f) Damage of coating due to installation of trench weight.
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Pearson survey and C-Scan survey are 1nstruments which are
used to carry out check without excavation of the pipeline and

without damaging the coating.

The survey report are extremely helpful 1n locating coating
damages, disbonding or other faults. All these faults are picked
up by the operator electronically. In case of C-Scan the fault
pieck up 1s guantified 1n form of attenuation and current values
whereas in case of Pearson the operator has to assess the sound
g1gnals and record his evaluation. Fearson has been 1n use for
more than 25 years whereas C-5can 1s an 1nstrument which has been

recently i1ptroduced.

The survey analysis 15 given 1n Annexure B attached here-
with. During the Pearson survey we had the technician of
WAFPDA 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 1dentified 1n  the
discription. Since the pipeline 1s going through open area
the possibility of i1nterference with olther structures 1is
remote. As also damage by other agencies. So whatever faults
are there are ei1ther of coating material, or 1nadequate
application of primer or tape or damage to coating at time
of lowering 1n trench or i1nstallation of trench weight. In
some 1nstances the line was e)xposed which will result 1n
faster ageing due to effect of exposure to sun and wide
variation 1n temperature besides external damage. As can bhe
noted the earth cover over the line 15 not sufficient 1n
many places as the line has not been laid deep enough. From
Marri-gas field -end the trench weight are exposed, 1i1ndica-
tipg that no packing has been placed between trench weight
and pipeline. This would resultt 1n damage to coating at
time of i1nstallation. Furthermore more damage will occur due
to so1l movements resulting 1n pipe and trench weight
differential movements. So all trench weight locations

are suspect. .

(B) 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 1s no difference this would mean the situation 1is

stable.
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The survey has been carried out from T.P. 1 to 144 meter
beyond the T.P. 58 (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 1n the vicinity of pipeline route. We have plotted the
data 1n graphical form to ease 1n the understanding. The
graphical form can be used to physically 1nvestigate the
actual condition by excavation.

There 15 a need to briefly describe the result and their
actual signifcance. The C-Scan i1nstrument displays the value
of mB per meter to indicate the conditon of the coating. The
mB reading 1s recorded against drop 1n current values. The
1ideal values for a very gcod quality coating for a 20 1ipch
pipeline has been given as 0.2 to 0.4 mB/M when new. This 1s
only the reference and for each line the standard value
should be egtablished when 1t 15 newly construcrted. Since
figures of newly constructed lines are not available for
this 1line 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 mE. Acceptable between 0.5 to
4.0 mB. Beyond the value of 4 mH detail investigation should
be done. It 15 likely that beyond 4 mB range there 18 some
damage either during construction or later while 1nstalling
trench weights. Seperate note will be given under recommen-—
dation for rectification of fautls. ‘

Here 1t maybe pointed out polyethylene coating of two ply
and three ply system with four layer glves 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 reli1abi1lity~of the coating.

One aspect which needs to be noted 1s that coating adhesion
to pipe 1s or critical i1mportance..lf the coating 1s disbon-
ded due to numerous fectors of material and construction
quality control the effectiveness of the coating i1s substan-
tially reduced. This disbonding of coating also results 1n
higher reading of mE i1n C-Scan survey. However disbonding of
coating would be on longer sections giving uniformaly higher
figures of mB and so the evaluation 1s limited to consider
this as deterioation of coating. Another factor of higher
readings would be 1nsufficient overlap resulting 1n less
number of layers and therefore reduced compression on lower
layer or higher chances of disbondment.

The C-Scan and Fearson survey results as attached should be
kept as 1mportant reference for effective contral of the
corrosion mtigetion programme of this very i1mportant pipe-
line.
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a.

Pipe 18 wusually encased i1n casing pipe of bigger diameter at
road, rairlway or other crossings i1n order to protect the main
carrier pipe. In this case 24 i1nch pipe casing bhas been used.

The pipe casing 1s to be insulated from the carrier pipe by
seperators so that the carrier pipe 1s not shorted with casing
pipe whach 1s bare unprotected pipe.

If a carrier pipe 1s shorted with casing pipe 1t results 1n
obnormal current drainage from the carrier pipe to casing pipe. A
dip can occur at shorted point resulting 1n potential drop below
protected levels. Hesides the current i1nput has to be increased
resulting 1n requirements of high potentials at drain points as
well as 1n distant locations to meet this "unplanned" drain on.
the C.P system. This short 1s generally due to poor construction
practice. Following casing are shorted as can be seen from poten-
ti1als taken froem breather vents which are welded to casing.

a) National Highway, crossing no. MG-008,
drawing no. MG/XING/Q00B by Fetrocon: -1.25v

b) Kanju Dharhki Road, crossing no. MG-003F,
drawing ro. MG/XING/Q03 by Fetrocon: —-1.25v

c) Reti1 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-011,
drawing no. MG/XING/011 by Fetrocon: -0.54v

e) Railway crossing, crossing no. ME-004,

drawing no. MG/XING/0C04 by Petrocon: -0.54v
f) Dharki/Sankhe Road, crossing no. MG-002

drawing no. MG/XING/002 by Petrocon: -0, 70v

To ‘rectify this short 1s not simple matter because the cause of
short 1s difficult to ascertain. There could be water 1i1n the
casing, the ends could be touching 1f proper i1nsulators 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) 1§ the potential presists then the casing would also
need to be protected for which cathodic system for each
shorted casing would need to be i1nvestigated, special test
performed and design i1mplemented.

INSULATING ELANBES

As far as we could ascertain from site i1nvestigatings and availa-
ble drawings there are only two i1nsulating flanges i1nstalled at
either end of this pipeline. There should be a minimum of six
flanges which include two at either end of Guddu Barrage. Insula-
ting flanges are 1deal places where current flows can be easily
moni1tored for control purpose. Not to have i1nsulating flanges for
such long lengths 185 poor cathodic protection practice. To mini-
mize drain point potential as well as maximum potential 1t should
be possible to restrict each rectifier to a controlled section.
This 1s achieved by installing i1nsulating flanges. Recomended

locations are:
a) Upstream of valve assembly near Guddu.

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

) Near C.P station 2.

d) Down stream of valve assembly near Narly Wah.

The insulating flanges are generally i1nstalled, at valve assem—
blies as this 15 conesidered convement. If no valve assembly 1s
avalilable then a pi1t would need to be constructed to maintain and
monitor the flange assembly. The esisting i1nsulating flanges are
shorted. These need to be recti:fied to enable proper control of
C.P. system. From our visual observation 1t 1s unlikely that the
sharts can be rectified without cutting out the flanges and
realligning them so that the holes of flanges are matched.

o 2t el it s e e S e g ot S S s e e e e B et

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

A:; C.P. station No.l
Output 4 Amps. at 2 volts giving a ground bed resistance of

0.5 ohm which 1s OK.
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B: C.P. station Np.2
OQutput 4 Amps at 1.5 volts giving ground bed resistance of

0.38 ohms which 1s 0OK.

C: C.P. station No.3J
This station was off as 1t was not givign the out. Our
investigation has i1ndicated that T.R. 1s 0OK and the Jlikely

(=

fault is 1n the positive cable between 5 to 20 meters +rom
the T.R.

D: C.P. station No.4 ,
Cutput af 1.0 Amps at 5 vots giving a ground bed resistance of
S ohms which 18 high and this should be i1mproved by watering.

E: C.P. station No.S5S
* Dutput of 7 Amps at &6 volts giving ground bed resistance aof:

0.8 ohm which 1s 0O.}..

As the current requirement 18 small at present due to pipeline
being practially new there 15 excess capacity available. It a1s
possible to operate the T.R. at very low level or even shutting
off some transformer rectifier altogether. As advised earlier the
drain peint 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 i1nsu-

lating flanges. ’

COATING PEEL TESTS:

C-S5can and Pearson surveys help i1n locating faults and to assess
the deterioration of coating. Peel test, which 1s & destructive
test 1s also very useful 1n assessing the condtion of coating
integrity. In short time of about 1 to 2 years all good qualaity
coating system like the T ply/2 ply polyethylene cold applied
tape system nothing should really go wrong. '

Peel tests cannot be taken at freqguent intervals as this will
upnecessi1arly create faults which will need very careful repair.

Consequently 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 applicatien, quality of cleaning etc. As
there was no bond 1t was decided to take another test where we
can hopefully get a reading.
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The first test was conducted between Hajir Khan Leghar: Bridge and
culvert about I meters from culvert. The next site was choosen
toward Guddu about 2200 meter after C.F. station No.l. At this
point the peel test was repeated which gave much better results
than the previous test. At thi1s test there was visible bond
between pipe and tape. The bond test machine was used to assgess

the value of the Bond and 1t gave reading of 3.2 N/20 mm. This
mean a reading of 1.6 N/10 mm. The values which are considered
achievable and given i1n 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 1s below standard.

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

a) Low bonding strenght but bond 1s present with tape through
primer.

b) No bond but the tape 15 1n touch with the pipe with some
pressure.

£) No bond, and the tape 1s not touching the pipe.

d), No bond and the tape 15 damaged allowing mmisture to
travel along the pipe below the tape by capillary actioan.

Under various conditions the adverse effects will be different.
Where the peel test showed no bond there was visible rusting of
pipe which means that even 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 i1nvestigation 1s required so
as to monitor the paipline condition on-regular basis.

RECOMENDATIONS:

e A s et e e e e e e 4 e

The above noted report 1s comprehensive enough for experienced
pipeline engineers with knowledge of cathodic protection to take
planned corrective actions. However we summarize our recomend-—
ations below:

[—4

A: Trench weights packing to be checked by first lifting say S to
10 weights. If no packing i1s found then all trench weights
would need to be located and lifted and packing placed.
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NB: Unless very tight quality i1nspection 1s used at time of
li1fting of trench weight and placing of right type of
packing material 1t would be better to leave the weights in

their place.

Peel tests to be done at each kilometer interval. FEefore
peel tests are done proper repair materials like moulding
tape primer (good qualaity) and outer wrap tape to be
avajlable and repairs should be done J1mmediately after

peel test 18 checked and recerded. At point of taking peel
test wall thickness of pipe can be checked using ultrasonic
method. Feel tests and wall thickness tests to be conducted
by experts 1n this field. This will give a aover all picture
of roating ceondition.

The existiﬁg insulating flanges at either .end to be
rectified and shorts eliminated.

Additional 1nsulating flanges to be installed.

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

After i1solating the barrage section current drainage check
to be done and 1f abnormal than 1solation procedure to be
innitiated.

Action to be taken immediately to reduce current 1nput to
minimum levels by balancipg the outputs of the five
transformer rectifiers. This can be done even before other
steps are taken.

Where the C-~Scan has given very high mB reading these sections
to be excavated to check for coating damages. However putreme-—
ly tight 1nspection procedures must be adonted because é&xcava-

tion can cause much mopre damage than the original damage
which 18 to be located. A shovel can easily damage the
coating duwing excavaion. All damaged areas need to be
repaired. Proper repair procedures have to be made and

implementation closely watched.

SFECIAL NOTE

Pipeline engineering 1s a specialized field. All aspects of
its maintenance, repailrs, monitoring require special care
and applacation of porper procedure. The pipelipe 1s
supposed to last 40 years without any problem if properly
des:gned constructed and maintained. Unless experienced
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pipelipe 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 term as well as in lonpg
term. We feel that all i1mportant aspects have been covered
1in puwr proposal. We are ofcourse availlable to assist 1in.
anyway possible,
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Annexure 1
PIPE TO SDIL FOTENTIAL SURVEY FOR
20 DIA MARI GUDDU BAS PIFELINE, WAFDA
GUDDU

T/R INSFECTION - FORMAT:

LOCATION OF T/R UNIT:
T.F.

TYPE: Ground Eed

NO. OF ANDDES: 11 Nos.

T/R b.C, DUTPUT:
CIRCUIT RESISTANCE:

FS/F AT DRAIN POINT:

ON

C.P.5t.

62

no. 9
and T.F.
LLOCATION:

SIZE: 5

Q.83 Ohm

2.15 volte

07 Amps / 06 volts

Fower Stat.on (between
6H3)

L200M East of T/R

at
Room

gl
o)

' X

REMARKS:
S.NO. TEST FDOINT PS/F READING IN VOLTS
NO. T/R ON T/R OFF REMARKS
1. 063 Q.90 0.82 Ins-Flang 1s bypassed
at mani1fold (T.P.S).
2. Q62 1.10 0.80 Located near boundary
wall of Thermal Power
Station located at
Valve assemhly no. 5
3. 0561 = T~ Major portion lies on
Rarrage.
4. Q&0 .90 0. 80 Located at V.assy 'No.4
i
S. 059 .85 0. 80
b 058 0.90 Q.80
7. 057 0.2 0.20 Cable seems to be
- detached
8. 056 1,10 0.80
9. 055 1.2 0.80
10, Q54 1.35 0. 80
11, 053 1.5 0.80 Broken (Test point)
Ay

BEST AVAILABLE DOCUMENT



T/R INSPECTION -~ FORMAT: ON

LOCATION OF T/R UNIT: C.P.S8t. no.4 at WAPDA Giid Statian 11 kv.
TYFE: OLround Red LOCATION: App. 200M West of T/R Room
NO., OF ANDDES: 11 pos. 5I1ZE: S o

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

CIRCUIT RESISTANCE: 5 Dhms

PS/P AT DRAIN FOINT: T.F. 52 1.45 vplts

REMARKS:

e . P P o Py s S S e S T P e B e (e s et ot P W o Sy o (i e e ey o et Sy St e M R S S Y S S G e G4 B e S P S P i Sy A ot P e U S $EB S

S.NO.  TEST FOINT PS/F READING IN VOLTS

NO. T/R ON T/R OFF REMARKS
12, 02 1.45 0.80 Drain point of C.R.5t No.4
13. o1 1.10 ~da-
14. S0 1.00 ~do-
15. 49 1.00 ~do-
16. 48 0.98 -do-
17. 47 0. 98 ~do-
18. 464 1. 10 M;éo— Located at Road crossing
of Mureed Shakh
19. 45 1.10 ~do-
20. 44 1.20 . -do-
21, 43 1,20 ~co-
22. 42 1.20 ~do-

BEST AVAILASCLE DOCUMENT



T/R INSPECTIDN - FORMAT: OFF

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

TYFE: Ground Bed LOCATION: 200M Just behind of T/R Reoom
NO. OF ANDDES: 11 nos. SIZE: 5°X 3"

T/R D.C. OUTPRUT: OFF

CIRCUIT RESISTANCE: Nil

FPS/F AT DRAIN FOINT: 1.25 (T.P. 39)

REMARKS: Positive cable was cheched and found broken at about 5-20M
away from T/R room towards groundbed.

e o e T o o . Pt e ey Y S T S St b P AL Sk Sy P AR St S M (05 Pt iRt B e o1 e iy Sy iy Pobee B S e G e AL Sl ol VIS PR e ke T e et e S St T T e g S i e e e

S.NO. TEST POINT FS/F READING IN Y0OLAS

NO. T/R ON T/R OFF REMARKS
23. 41 l.34 Q.80
24, 4Q 1.34 Q.80 Valve Assembly no.3

lLocated between T.P 40
and T.P 39

25, 39 1.25 0.70 Drain poipt of C.FP.St.no. 3
26. 38 | 1.35 .70 '
27. 37 1.38 0.70
28. 34 1,238 GL70
29. 35 . 1,40 ° 0.70
30, 34 1.40Q Q.70
31. + 33 1.40 ~. 0.70
2. N . 1.40 0.70
33. . 31 1.40 0.70
A-T

BEST AVAILABLE DOCUMENT


http:C.P.St.no

T/R INSPECTION - FORMAT: ON
LOCATION OF T/R UNIT: C.P.5t. no. 2 located near T.P. 2B
TYPE: Ground Hed LOCATION: 200M north of T/R Room.
NO. OF ANODES: 11 NOS. SIZE: 5 X 3"

T/R D.C. QUTPUT: 04 Amps / 1.5 volts
CIRCUIT RESISTANCE: 0.37 Obhm

FPS/FP AT DRAIN FOINT: At T.F. 28 1.45 volts

REMARKS:

ey S e g 4 (e 0t St ey i e Bt v s g P P $0net S vt b G oy e S e A S b o RO S Sht Bt S ey My P18 b P) e S B ey Tt b Rt i St G P G AN Y P By SO S e R e e P
\

v
N

S5.NO. TEST FOINT FS/F READING IN VOLTS i
NO. T/R ON T/R OFF REMARKS

34, 30 1.40 0.72

IS. 29 1.40 .72 Casing of Road crassing
1s short (FPS/P-0.74
T/R-0OFF)

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

37. 27 1,35 .74

34. 246 1.320 0.74

39. 23 1.25 - 0.74

40, 24 1?50 0.74

41, 23 1.25 0.74

42. 22 T.F. 1s missing

43. 21 1.20 X 0.74

44, | 20 1.0%5 0.34 Lead seems to be braken

A- 4
BEST AVAILABLE DOCUMENT

171


http:PS/P-0.74

T/R INSFECTION - FORMAT: ON

LOCATION POF T/R UNMIT: C.P.S8t. no. 1 located at km 10
TYPE:s Ground HRed LOCATION: North of T/R room
NC. OF ANODES: 11 nos. S8SIZE: S'X "

T/R D.C. OUTFUT: 4 Amps /7 O volls

CIRCUIT RESISTANCE: 0.5 Dhm

FS/FP AT DRAIN FOINT: 1.4 volt at T.F. 10

REMARKS;

S.NO. TEST POINT FS/P READING IN VOLTS

NO. T/R ON _T/R OFF REMARKS
45. 19 1.10 0.76
44. 18 1.15 0.78
47. 17 1.10 0.78
48. 156 1.10 0.80
49, 15 1.05 0.80
S0. 14 1.08 0.80 Railway crossing

- V.Assy no. 1 ta 2 lies
between T.P 14 & T.P 15

S1. 13 1.25 0.80

S52. 12 1.25 0.80

53. 11 1.35 > 0.80

o4 . i 10 i 1.40 .80 Casing of Road crossing
bypass 1.25v.
Drain point of
C.P.5t. no.1

&55. a9 1.35 0. 80

56. oB 1.35 0.80

7. C - - - Test points were not

installed from T.P.7
S8. - - - to T.F.2. Therefore PS/P

could not be measured.

A= BEST AVAILABLE DOCUMENT



S.ND.

TEGT POINT FS/P READING IN VOLTS

NO. T/R ON T/R OFF
!
ol 1.10 0.88
A~

REMARKS

BEST AVAILABLE DOCUMENT
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Annexure B
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TEST
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NO.
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TP &2
T.P &3

—-do-—

03 T.P 61
to
T.P &0

_dD"'
T.P 6O

to
T.P &9

04

_'d.D —

20 DIA pARL 70 GUDDUY
DISTANCE
IN REFERENCE
METERS MARK
1)
2)
100 M from T.F 61
3)
50 M " -do-— 4)
5)
490 M ® -do—-
OO M v ~Jo-
i T.F &2 1
2)
3
asm ~do- 4)
iijom -do-
11 M T.F &1 1)
2)
27 " ~-do-
100 9 % T.P &Q 1)
450 M " -do- 2)
X)
4)
S)
1
B-1

Oscillator connected to TP 61
& moved to T.P 62 13v 0.7 Amp
70 to BOZ Bensitivity,

T.F 61 15 located at

V.Assy No.S

Travesed was made to upstream
Dry, sand loam

4 Nos. Faults are marked.

Up stream - Traversed.

> Nos faults are ‘marked.
Near T.P &3 fi1llipg is 10°
12 approdimatel y.

T.F 63 located i1nside of T.P.S
mani1fold.

to

2 tfaults are marked.
Malor protion of this section
lies at Main Rarrage.

Oscallator connected at'

T.F 60 located at V.assy No.4
7.5v -4 Amp 304 to  707%
sensitivaty

Line 15 running on right bank
oi Gothki Feeder at less cover
say (Depth} 18" to 18" +rom
top of pipe to G.level

Marshi land.

River-weights are also placed
on pipe line to protect from

floating under every R.weight
coating damaged i1ndicated.
H.T. line 1 also runnign just

parallel to gas pipe line.

se5T AVAILABLE DOCUMENT



)

Q7

8

a9

10

11

T.P 59
to
T.FP S8

T.P S8
to
TP G7

T.P 87
to
T.P 54

T.FP 56
t0o
T.P 55

T.P 95

to
T.P 54

_du_.
T.P 52
to
T.F 51
T.F 51
to
T.P 50

~
i

200

410

400

8o

M from

M

M

M

M

T.FP 54

_dD—
-~du—

-do-—

1)

2)

»

4)

No

1)
2)

&)

Over head crossing at Gothk:
feeder.

At both ends of crossing,
coating 1s demaged

Supports are i1nsul ated

Oscillator conncted to T.F S4
7.5 — 1.5Amp 407 to 7Q%
sensi1tivity

1 fault 1s marked.

T.P 53 15 broken
Traversed was made to Down

Stream
Formation -sandy & sand dunes

4 Nos faults are.marked.

fault

2 faults are marked
Sandy - sand dunes.
Line 15 passing through left
bank of canal (Gethki feeder)

.. /WAILABLE DOCUMENT
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14 T.P 50
to
T.P 49

—do-
~da-
~do-
—do-
—do-

15 T.F 49

to
T.F 48
~do-

16 T.FP 48

to
T.FP 47

17 T.P 47
to
T.P 44

_.do_.

18 T.P 46
to
T.P 45

_do....

19 T.P 45
to
T.P 44

20 T.P 44
to
T.P 43

21 T.P 43

to
T.P 42

M from

s M v

BG4y v

190 1

700 M 0"

QO M ¥

28.5 M "

7Moo

S50 M oM

T.P S0 1)
2)
3)
4)
~do- ‘
~do- .
—-dD— l‘
-do~- ‘
{
T.FP 49 , 1Y
]
. 2)
T.FP 48 1)
2
)
"'dD“
T.P 47 1)
3)
Up 1)
stream .
vent 2)
2)
Down
stream
vent.\\

& Nos. faults are marked
Depth 1s less,

Sandy formation
Traversed to Down stream

Oscillator connected to
T.F 49 7.8v —= 1.4Amp
407 to BOAL sensitaivity
2 faults are marked.

2 taults - marked
Sandy - sand dunes
Traversed to down stream

2 faults marked

At 2nd mark land 1s cultiva-
ted. Down stream

Coating condition is unsa-
tisfactory

vent of crossing at Murid -
Shakh.

2 faults are marked.
Compacted and asphal ted
portion of road grossing

A
\

Oscaillator shifted to T.P 45
13v - 1.5Anp - &60% to BOZL
senslitivity. No fault.

T.FP 44

Np

0,

Fault — marked.
Sandy + sand loam

fault

BEST AVAILABLE DOCUMENT
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+
w

T.P 42 475 M from T.P 42 1) Line 1s running in between

4
to road and left bank of Gothli

T.FP 41 feeder.
2) Mark 1s located i1nfront
of mile post of main road

KM - 12
T.P 41 485 M " T.P 41 1) Near m}le post of main road
t0 M 10th. Fault has been
T.FP 40 mar hed
T.P 40 470 M " T.P 40 1) 2 faults are marked Down
to stream lst fault located near
T.P 39 LM 10th mle past 2nd ope
) located near over head
-do- 7iom " ~do- crossing.
T.P 39 Located at C.P.5t. No.3 T.P 39
to = Oscillator connected to T.P 39
T.P 38 1Sv ~ 1.4Amp—~ &0Z to B804
sensitivity.
T.P 38 400 M F.rPp 38 1) Down stream
to 2) & faults are marked
T.F 37 J) Line 1s running through left
bank of canal and right
~-do- =TI B ~dp- curbh of main road.
~do- s55 mMm " -do-
-do- 960 M ¢ -do-
T.P 37 950 M " T.P & 1) Oscillator shitted to T.P 37
to —— 607 to BOZL sensitivity
T.P 36 -~ v 2) Fault 1s marked S0 M
from T.P 36
T.P 36 0 M " T.F &6 1) 2 faults are marked \
to 2) Travefsed to down stream
T.P 35 . Sand loam
-do- &M v -od~-
T.FP 35 130 M " T.FP 35 1) Fault 18 marked down stream
to T.P 35 Dscillator shifted at
T.P 34 T.P 35

2) 15v ~ 1.3Amp - 70% to B8O%L
sensitivity

B-4 BEST AVAILABLE DOCUMENT


http:cross.nq

30

2
1+

-.do..

T.P 33
to
TP 32

TP 32
to
T.F 31

T.P 31
to
T,.P 30

T.P 30
to
T.P 29

T.P 29
to
T.P 28

T.FP 28
to
T.P 27
T.P 27

TO
T.P 25

-do-

—do-—.

300

200

100

780

280

M from

M

M

M

]

\]

T.F 34

A

T.P 3

]
T
i
r

R-y

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

1) Fault 1s marked down stream
2) Oscallator 7.5v -~ 1.4Amp
w07%4 to BOZ Sensitivity

1) Fault 15 marhked Down stream
2) Sand loam

Oscillator shifted 1.4Amp — 7.5v
607 to 704 sensitivity
{No fault)

1) Cultivated 1land
2) Fault 1s marked

No fault

1) UOscallator shafted to T.P 28
2) Fault 1s marked
3) Cultivated land

1) 3 faults are marked

2) From T.P 27 200 M to end
T.P 26 coating condition
1s very poor say B804 cpating
15 1n bad shape as per
signdls received on recelver
(Earth) cover 1s less at
some places less than &"

Near R.D 39

Between R.D. 39 to 40

BEST AVAILABLE DOCUMENT



38 T.P 26
to
T.P 25

100

290 M

TRAVERSE DIRECTION
DOWN-STREAM (GUDDHU TO MART)

40 T.P 24

41 T.P 23
to
T.P 22

M from

[

400 M from

2S00 M
&00 M
78Q i
850 M
1580 M
1200 M
170 M
199 ™

from

T.P 26

e
.
o
-

T-F 28

--.dD-«

~do--

Fr.Fr 24

1)
2)

3)

Located near R.D 40 TO 41
Depth 15 less &" to 8"
Faults are marked.

Other teatwres are as under. of

this particular section,

starts

from T.P 27 upto T.P 228,

1)

1)
2)

3

1)

Cover 1s less than specified
depth.

At some location 1t was found
that coating 15 teared off
(removed) from top of pipe as

©a result of plough of land hy

local farmers.

Cover 15 hardly 4" to &"
from top of pipe to natural
ground level.

Thig particular section 1s
passing through cultivated
land. Needs immediate
attention

% Nos ftanlts are marked
Cultavated land

PDscillator shifted to T.P 24
7.3v — 1.5Amp - 30% to &0%4
sensitivaty

2 faults are marked

T.P 22 18 missing

Oscillator connected to
T.P 23 7.5v — 1.3Amp
407 to 6074 sensitivity
Faulte are marked.

BEST AVAILABLE DOCUMENT



43

44

45

46

47

48

T.P 2%
to
T.FP

~do-
T.P 19

to
T.P 18

_do_
T.FP 18
to
T.P {7
—do-.
T,FP 17
to
T.P 16
"'dD"'
_do_
T.P 16

to
T.7 1

]

T.P 15
to
T.P 14

-da—~

T.FP 15
. to
T.P 14

350

600

290

600

710

910

11

700

12

M

M

M

M

M

M

--do.—-

T.P 19

"dﬂ’"
R.D 10
T.P 18

"'dD"'

T.P 17

_du-.
...dD—

-do-

Cage of
V. assy
No,2

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

Faults are marked — lenght of
fault 1s more than 300 M
R.D 7 to R.D B of Narli wah

Faults are marked
Oscillator - '7.8v ~ 1.3A
507 to BO% sensitivaty

1) 5 faults are marhed
2) Rpad 1s under constructipn
3) R.weights are also placed
Fipe coating 18 damaged
at R.welghts.

T.P 16 li1es betwwen R.D 17 to
T.D 18 of Narli Wah
Fault 1s marhed

1) Located at V.assy No.2

2) Faulils are marked \
k.D 17 to R.D 18
Oscillator was ronnected
at T.FP. 20

After crossing of Raillway
tracks. Faults has heen marked

BeST AVAILABLE DOCUMENT
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| N]

T.P 14 100 M ¥ T.P 14 S faults are marked down stream
to .

T. 13 190 M O -do- ,
-~da- JiomM v -do-
—-do— 25 M " -do-
—~do- 700 ¢ " -do-

T.P 13 25 M M T.FP 13 1) 5 faults are marked down
to stream .
T.F 12 2) Oscillalor connected

7.89v — 1.4Amf
-do- Jso0mM " ~do-
~do- 380 M " ~do-
~do- 490 1 " ~-doa-
—~da- sao M ¢ -do-
T.F 12 oo M T.P 12 4 faults are markea
ta down stream to T.P 12
T.F 41
—~do- aso M ¢ -da-
-~do- 750 M ¢ -do-
-do- go0 Mm " ~-do-
T.P 11 410M " TP 11T 1) 3 faults are marked
to 2) Cultaivated land 'coating 1s
T.F, 10 damaged.
~do- &o0 M v ~do- b
t
-do- 250 M " ~doz
!
T.P 10 122 nm " T.F 10 4 faults are marled
to oscillator was actached to
T.F 9 T.FP 10 (lpcatec C.P 1)
T/R No.1
~do— 1722 M " -0~
-do- 78 M " 2nd faulk
~da- SOM " R.D 35 of

Narli canal

BEST AVAILABLE DOCUMENT



7 M v R.D 37 A big portion shaown i1ndications

94 T.F 9 S
to of Narli of poor coating.
T,F 8 Wah
95 T.F 8 Oscillator was connected to T.P 8 and traversed to
to T.F 1 as 1n tins section Test points were not i1nstalled
R.D 50 Ffrom T.P 7 upto T7.FP 2 T,P 1 is located at
(Mar 1 -de-hydration-plant))
Faulte;~
SO M from T.F 8
AT VI R.D 40 NARLI CANAL
s M " 2nd fault T
&4 M " 3rd tault Y
oM " 4th fault located just under H.T.E line
(11 Kv)  cultiyated land
g M ov R.D 45 Down stream
Mo R.D 48 Down stream
oM " R.D 49 (Narli g¢anal)
150 M " R.D 49 (Narli canal) (Line i1s passing thraugh
R.B. of canal (Narli Wah) '
86 T.F 1
to
0, H.Crossing - 4 1M from Faults
7th R.weight 1) 6 fauls are marked.
S M from 2) Oscaillator was fixed at T.F 12
8th R,welght traversed was made to up
31 from 9th R.W stream
KiM from R.W 3) At every point where R.ware
(10th) at Nalla kept coating 15 damaged
4 M trom R.weight 4) Cover 15 alwnc less.
(12¢th)
56 0.H.Erassing 1) 167 M fram R.D._S3 '
te 2) 09 M 4rom R.D 53 towards R.D 52
R.D 500 of Up stream
Narliwah

3) 92F°M from R.D S2
4) 42 M from R.D S1

B~ 3 31 31 AVAILABLE DOCUMENT
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FROM: T.P.1
T4 ; T.P,1+820M

ON

DATE: 19-02-89
SURVEY REFERENCE:

LBCATION:

LOCATION

——— e - — o

04
a7
08
g
g

09

T.P.l

DEFPTH
(M

0.86

Q.56

0.47

Annexure C

DYNALOG C-BCAN BURVEY

001 20" DIA MARI-GUDDU GAS PIFE LINE
{MART GAS FIELD)
GEMNERATOR SETTING: 250 mA
SURVEYORS: FPAKISTAN ENGINEERING SERVICES (PVT) LTD.

CURRENT
(mA)

—— . = — oo y—

DISTANCE
(M

TO
(REF)

-y ———— - G Y

ATTENUATION
(mE/M) COMMENTS

- o 900 P o e — T e ot o g e

SURVEY START FOINT 14:41 SUNDAY
19TH FEERUARY , 1989

200

105

100

100

C-1

QG

al

Qo

04

1.01 QO-18M W/ aof T.F.1

1.36

0.92 (Swrvey from D/S ta U/S)

4.18 T«.F.1+820M

BEST AVAILABLE DOCUMENT



DYNALGS £-8CAN SURVEY

FROM: O/H CROSSING OF NURLI WAH+20M
TO : T.P.1+820M

N

DATE: 20-02-89% '

SURVEY REFERENCE: Q02 (1 of 2) 20" DIA MARI-GUDDU GAS PIPE LINE
LOCATION: O/H CROSSING OF NURLI WAH L

GENERATOR SETTING: 215mA 3

SURVEYORS: PAKISTAN ENGINEERING SERVICES (PVT) LTD.

DEFTH CURRENT DISTANCE TO + ATTENUATION

LOCATIAON (M) (mA) (M) {REF) ; (mB/M) COMMENTS
__________________ —— e v e o s o o e g e | """"‘""'"""‘"T"' e e e o e e g e
Qo 0,75 73,60 SURVEY START FOINT 11:18 MONDAY 20TH FEBRUARY
Ql 1.13 bbb, 42 100 Qo Q.87 QO-20M D/S of LOC: O

NURLI WAH O/H CROSS.
SURVEY TO D/S.

Q2 0,92 S8.46 200 Q1 0.55

0z 1,00 13.96 200 02 6.21

G4 0,95 29.469 100 02 P.eb3

04 0,95 29,69 100 o3 ~4.81

Q4 1.00 49,67 50 .. 04 -8.84

05 1,00 49,67 A 50 02 2.74

06 0,88 21.61 100 05 b.91

.

06 0,88 21,61 5Q 03 -7.58

a7 0.?4 37,58 SUKRVEY START POINT 12:15 MONDAY 20TH FEBRUARY

o8 d.BB 15,93 100 07 7.25 CURRENT INCREASED
FROM 215mA TO S1&mA
AT LOC: Q7

09 0,80 9, 333 208 07 5. 81 -

09 0,80 9,333 108 08 4,08

10 0.74 8, 533 111 0y Tt

11 0,62 7.690 56 10 1.21 T.P.1 + 820N

oz BEST AVAILABLE DOCUMENT
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DYNALDB C-SCAN SURVEY

FROM; O/H CROSSING OF NURKLT WAH+&0m
TO : R.D-50 (NURLI WAH)

DATE: 20/02/8%

GENERATOR SETTING: 3I54mA

SURVEY REFERENCE:; 002 (2 of ) '

LOCATION: 0O/H CROSSING OF NURLI WAH 20" .\pIA MARI-GUDDYU GAS PIPE LINE
SURVEYORS: FAKISTAN ENGINEERING SERVICES (AVT) LTDP.

1

DEPTH CURRENT DISTANECE TDi ATTENUAT ION

LOCATION (M) (mA? (M) (REF) (mB/M) COMMENTS
12 1,24 159.8 SURVEY START POINT 14315 MONDAY 20TH FEBRUARY
13 1,40 73.98 30 12 . @2,% ' 12 TO &0M U/S OF

o LOC; OO0 NURLIWAH O/H
CROSSING SURVEY TO u/S

14 1,04 50,84 50 13 &4, 48
Is 1,09 47,63 100 14, 0,52
16 1.12 45,63 200 15+ 0.18
17 1.12 42,15 160 lb: 0,43 R.D.54
18 0,94 16,58 300 17f 2,49  R,D,53
19 1.07 27,47 200 17 1,85
19 1.07 27,47 100 ___ 18" -4, 5Q
20 3.57 12,27 200 19 - 3.48
21 1.00 10, &8 100 20 1,20
21 1.04 265, 94 SURVEY START FOINT 15315 MONDAY 20TH FEBRUARY
22 1.42 23,69 200 21 ©.39  CURRENT INCREASED
| FROM 354mA TO B49mA
AT LOEC: 21
23 C1.85 19,79 211 22 0.73 K.D.51
24 1.04 20,06 200 23 ~0. 05
25 1.24 15, 61 100 24 2,10
24 2.73 8,812 100 25 4.79  R.D.50 TO W/S
NURLT WAH
C~Z BEST AVAILABLE DOCUMENT
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DYNALOG C-6CAN SURVEY

FROM 3 R.D.S0 ’ ‘
10 i R.D,44

DATE ; 21-2-8%9 .

SURVEY REFERENCE: QQ3 '
LOCATION: T.F.8 20" DIA MARI-GUDDU GAS FIPELINE
GENERATOR SETTING: 75&6mA

SURVEYORS: PAKISTAN ENBINEERING SERVICES (PVYT) LTD.

l

DEPTH CHRRETN  DIi8TANCE TO  ATTENUATION

LOCATION () {mA) {M) (REF)  (mB/M) COMMENTS
00 ., 1.20 117,8° sdﬁvsv START, POINT 14:08 TUESDAY 21ST FEBRUARY
o1 1.48 59.27 194 00 2,96  18-100M U/S OF R.D.S0
SURVEY TO W/8

a2 1.09 45, 63 100 Qo 4,84

02 1.09 b5, 63 94 o1 -0,92 RECALL’

03 1.34 60,47 256 02 0,25

04 1.30 54,12 137 03 0.7 R.,D,48

g 1,14 50,05 180 04 0,42

04 .73 1,73 190 03 -0,19  R.D.47

07 1.82 51.31 150 _ 04 0,04

08 1.90 46,60 sz a7 1,54 R.D.44 (NURLI WAH)
c-4 BEST AVAILABLE LOCUMENT
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PYNALOG G-RCAN BURVEY

FROM 3 T.P,8 (R,D,40)

T s R.D,44 (NURLI WAH)

DATE ; 21-02-89 o

SURVEY REFERENCE: 004 (1 of 2) 20" DIA MARI-GUDDY GAS PIPE LINE
LOCATION: T.P.8 !

GENERATOR SETTING: 310mA

SURVEYDRS:; PAKJISTAN ENGINEERING SERVICES (PYT) LTD,

DEPTH CURRENT DISTANCE  TO'{ ATTENUATIEN

LOCATION (1) (mA) (M) (REF)  (mB/M)  COMMENTS
a0 1.33 178.2 SURVEY START FOINT 10:33 TUESDAY 21T FEBRUARY
01 0.92 9,43 300 oo'ﬂj 1,69 00-R.D.4G D/S OF T.F.8

' SBURVEY TO D/S
a2 0.8 82,24 200 a1 Q.69
a3 1.44 58,65 200 a2 1.41
04 1.34  58.25 14 a3 0,40
05 0.67 53,40 50 04 f 1.37
a6 2.75 28,25 213 05 - 2, 60
07 0. 60 31,78 110° 04 -0, 91
07 0,40 31.78 403 TTog | 4,10
08 1.80 19.89 50 a7 5,05
09 1.28 17.10 183 '08 0,71  R.D.44
10 1.70 10.01 310~ 09 1,42 R.D.45
11 1,57 10.14 210 09 T 2,06
11 1.57 10.14 100 10 . -0,10 RECALL .
12 1,28 14,25 100 ag \; 1.57
12 1.8 14,25 110 11 ,; -2,68  RECALL
13 1,85 26.40 SURVEY START FOINT 12;30 TUESDAY 218T FEBRUARY
Cr & 1 AVAILABLE GOCUMENT

25


http:O0-R.D.40

FROM 3
T0 ]
DATE 3
SURVEY

LOCATION:

DYNALPR G-BGAN BURVEY

T- P-'B ‘Rl Dv 40)

R.D, 46 (NURLI WAH)
21-02-89

REFERENCE; Q04 (2 of 2)

20" DJA MARI-GURDY GAS PIPE LINE
T.F.B .

CENERATOR BETTING: 310mA :
SURVEYORS; PAKISTAN ENGINEERING GERYICES (RYT) LTD,

DEPTH CURRENT DISTANCE TP  ATTENUATION
LOCATION (M) (mA) (M) (REF  (mB/M) FOMMENTS
14 2,13 19,60 153 43 1,16  CURRENT INCREASED FROM
| 310mA TR 765mA AT
i LOGATION-14
15 1,89 b3S 150 14 £.52  ReDy4é (NURLT WAH)
16 2,04 B, 647 75 15, 3,70
16 2,08 8,667 75 14 9,24
Cré BEST AVAILAR! £ n0CUMENT

| 24



DYNALOB C-B8CAN SURVEY

FROM:; C.P, STATION NO,1

T0 & R.D,40 (NURLI WAH)

DATE: 20-02-89

SURVEY REFERENCE; 005 20" MARI-GUDDU GAS PIFPE LINE
LOCATION: €.P, BTATION NO, 1 ,
GENERATOR SETTING; 718 mA

SURVEYOR: PAKISTAN ENGINEERING SERYICES (PVT) LTD,

DEPTH  CURRENT DISTANCE T0  ATTENUATION
LOCATION (M) {mA) (M) {REF) {mE/M) x COMMENTS

. e ot e - P e o o . oy s ot e P o v et

\

! N
) 3,44 170, 9 SURVEY START POINT 16;54 MONDAY 20TH FEBRUARY
: 00-20M D/S OF €,P.
. STATION NO.1
SURVEY TR D/S

o1 1.43 49,06 131 0o } B.26  T.P,30

02 1,42 5439 B8O 0o’ 12,3 |

a2 1,42 54,34 g1 0 ~1,70

03 1,32 33,79 300 032 1,52

04 1.06 32,58 153 03, -0,3

05 1.06 30, 40 14 ——04.h 3,69  R,D,36

ab 0.94 22.48 157 05'3 1,65  T,P,9

a7 1.02 11.21 142 oé% 4,2

i 1.02 14,04 200__ o7i§ ~0,96

09 l.-f!i’Q 16,08 108 of § ~1,03 R.D, 38

1Q 2.34 16.91 150 W) f -0.28

11 1.00 14,81 155 10]; 0.74  R.D,39

12 1.24 14.29 150 il 0,20

13 1,35 13.08 155 12 0. 48 R.3.40 OF R/S
0e7 BEST AVAILABLE OCUMENT
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PYNALOR C-BGAN SURVEY

FROM ¢ T.P.11
T s C,P. BTATIAN 1
ON H
DAIE ; 21-02-89 3 ,
SURVEY REFERENCE : Q0& (1 af 2) 20" DIA MAR-GUDDU GAS FIPELINE
LOCATION: T.P.11 -
GENERATOR SETTING: 206mA o
SURVEYORS: PAKISTAN ENGINEERING SERVICES (PVT) LTD,
o ey
i
iz
DEFTH CURRENT DISTANCE TR ' ATTENUATION
LOCATION (M (mA) ) SREF) (mB/M)
' N\
Qo 0,02 130,86 SURVEY START POINT 16305 THESDAY 218T FEBRUARY
01 0,78 103, 1 153 Q0 0.39 00-15M D/S OF T.P.11
SURVEY TO D/S
02 1,09 90, 05 140 01 0.80 R.D, 31
a3 0,95 73,81 190 02 0.86
04 Q.40 31.41 200 03 3.53
05 1,00 40,90 107 a3 3.57
s 1.00 40,90 93 04 ~2.44 RECALL
06 1.18 22,29 207 Q5 2.44
Q7 1.42 16.41 - I50 04 1,70
o8 1.13 13,01 50 . 07 3,93
09 1.43 3,292 51 0B 23,1
10 1.30 9.442 31~ o8 B.74
10 4.30 9. 442 20 a9 -45.74  (RDAD CROSSING)
C.F. BTATION 1
c-8 s
BEST AVAILARLE “OCUMENT

3l



| RYNALOR G-SCAN, SYSTEM

FROM: T,P,1}

T0 H T.F’-IZ

DATE: 21/02/89

SURVEY REF; 0Q& (2 af 2) 9" RIA MARI~GUPPU GAS PIFE LINE
LOCATION: T.F.31% ’ '

GENERATOR SETTING: 206mA ,

SURVEYDRS: PAKIRTAN ENRINEERINR RERIYCES (FYT) LTR,

DEPTH  CURRENT  RISTANGE  T0O ° ATTENUATION

LOCATION (m {mAY (M (REF), {mB/M) COMMENTS
11 3,02 75,70 BURYVEY STHBTtPDINT 17317 TUESPAY 218T FEBRUARY
12 0,80 44,83 54 « 1;l.ﬁ 2,48  11-40M W/S OF T.P.11
, SURVEY Ta W/8
13 0.90  55.99 100 12 ° 1.23
14 1,08 46.41 110 13 7 1,45 R,D.29
15 0,79 52,49 150 14 ~0.71
15 0.79 52,49 260 13 .20
16 0.95  59.S6 153 15 ~0,70 K.D.28
17 Q.90 81,92 - 303 1b ~C, 914 T.F.12
c-7 BEST AVAILABLE DOCUMENT

31



' DYNALPG C—SCAN;SURVEY”

FROM 1 T,Py12

TO ] RODI23

oN 3

DATE § 22/02/89 Ty

SURVEY REFERENCE; Q07 (} af %) 2a" DIA MARI-GEURDY EAS FIFE LINE
LOCATION: T,.F,42 a

GENERATOR SETTING: 300mA

SURVEYORS: PAK1STAN ENGINEERING SERYICES (FV]) LTD,

PEFTH  CHURRENT  RIGTANEE TQ.a ﬁTTENUﬁTIQN

LOCATION (M (mAd ™M (REF), (mB/M
00 077 98.97 BURVEY START'FOINT 1140 WEDNEBDAY 22NR FEBRUARY
00-15M U/§ OF T.P.12
. o ' SURVEY TO W/8
01 0.92 99.688 570 o0 -0.,01
02 0,78 31,68 300 o1 - 3,32
a3 0,87 6.2} 50 ay 7 0,63
a3 0.87  F6.21 250 a2 'é ~3.98 RECALLED
4 1,09 89,49 125 03 0,48
04 1.09  B9.49 125 02 0.74
05 1,05 90,77 145 a3 0,34
05 1,08 90,77 105 _02  -8,71 RECALLED
06 0,78 59,9} T'sq 05 5,59 |
o7 0,82 31,51 50 06 11.0 T.P, 13
) 1.43  22.70 10 07 2.76
09 2,60  &.574 191 od 5. 62 R.D.23
10 1,03 18,9 93 ag -9.89
10 1,03 18,94 98 08 |, 1.59

BEST AVAILABLE nOCUMENY

C=1G



"PYNALOG C-SCAN SURVEY

FROM: T.P.14

TO : R.D.23

DATE: 22/02/8%9

SURVEY REFERENCE; 007 (2 pf 3)
LOCATION: T,.P.14

GENERATOR SETTING: 300mA '
BURVEYDRS: PAKISTAN ENGINEERING SERVIRES (?VT) LTD.

20" DIA MARI-GUDDU GAS FIFE LINE

DEFTH CURRENT RISTANCE TO  ATTENUATION
LOCATION (M) {mA) M) (HEF)' {mB/M)
11 0,77 118,7 BURVEY START .POINT 13;48 WEDNESDAY 22ND FEBRUAR)
12 0,95 99,13 120° 11 1,27 ' 11-15M D/S OF T.P.14 °
SURVEY TO D/S
13 0.83 91,94 89 12 Q.73
14 1.04 58.42 192 13 2,02
15 1,23 53, 14 160 14 0,49 R.D.23
C-11

BESTAVARAR!EHOCUMENT
2



,1-
1DYNALOG c—scauisunvav

FROM: T.F.14
TO : R.D.1&6+200M
DATE: 22/02/89
SURVEY REFERENCE; 007 (3 af I) '+ 20" DA MGRI UDDU GAS PIFE LINE
LOCATION: T.F.14 y .
GENERATOR SETTINB: 300mA
SURVEYORS: PAKISTAN ENGINEERING SERIVCES (F T) LTD. |
i

DEFTH CURRENT DIBTANCE TO ¢ ATTENUATION

LOCATION (M) (mA) (M) (REF) s (/1) | COMMENTS
16 1.06 120, 7 SURVEY STRRTAFUINF 14;14 WEDNESDAY 22ND FEBRUAR)
. L 16-40M U/S OF T.P,14
17 0,70 105,3 150 - 16.1wi 0.77 | SURVEY TO W/8
18 1,02 82,24 125 7 g0
19 0.80 30,28 317 18 :i: 2.48 R.D,19
20 1.88 33,00 111 19 S -0, &5
21 0.59 38,78 12G 20 ? ~-1.13
21 0.59 38.78 ' 84 18 7.59
22 0.84  24.29 261 20 ' 0.95
23 0.78 21,06 - 157 22t 0.78 R.D. 18
24 0.65 16,59 100 - 23 \i 1.99 T.P.15
25 1,15 14,46 '2.05 24 : Q.03 R.D.17
26 1.25 14.17 150 05 0.84
27 0.94L 14.33 155 26 ~0. 0k R-D.16
28 1,14 5.779 200 27 3.76 R.D. 16+200M
2 2.07 11.18 100 28 | -5.49
29 2,07 11.18 100 27 2.15 RECALL
C- 12 25T AVAILABLE DOCUMENT

0



PYNALOG C-SCAN SURVEY

FROM 3 T.P.17
‘TO : R.D.146+200M
ON :

DATE : 22/02/89 iy

SURVEY REFERENCE: 008 () of 2) 20" DIA MARI-GUDDY GAS PIFPE LINE
LOCATION: T.P.17 v

BENERATOR SETTING: 404mA

SURVEYORS: PAKISTAN ENGINEERING RERYICES (PVT) LTD.

DEPTH CURRENT RISTANCE T ATTENUATION
LOCATION (M) (mA) (1 (REF) . (mE/PD COMMENTS

0o 1.24 149.2 SURVEY START POINT 14:10 WEDNESDAY 22ND FEERUARY
Q0-15M D/S OF T.P.Y7

-

)

. | K . SURVEY TO D/S
a1 1.25 150, 3 214 00 "h ~0.03 .
02 0. 82 108.0 125 o ; 2,26 R.D.1%
03 1.48 108.2 200 02 1+ =0.000
04 1,50 84,01 200 031 5 Q.97 oy X
o5 1,00 B0. 24 200 04 i 0. 30 R.D.15
Qb 1.00 4. 05 103 05.. ; 1.86
a7 1,08 72,93 53 ub"‘l“:{‘ 2, 05 R.D. 16-+200M
07 1.08 72.93 50 o5 S RECALL-
oo 1x BEST AVAILABLE DOCUMENT



DYNALOB C-SCAN, SURVEY

FROM: T.P.17 )
TG4 : T.F.1B A

DATE: 22/02/89 '

SURVEY REFERENCE: 008 (2 of 2) 20" DIA MARI-GUDDU GAS PIPE LINE
LOCATION: T.P.17 oo

GENERATOR SETTING: 404mA i

SURVEYORS: PAKISTAN ENGINEERING SERVICES (PVYT) LTD.

DEPTH CURRENT DISTANCE TO . ATTENUATION
LOCATION {M) {mA) (M) {REF) (mEB/M) COMMENTS

1

08 1.67 236.2 SURVEY START PPINT 16:57 WEDNESDAY 22ND FEERUARY
" ' 0B-15M U/S OF T.P.17

v

i SURVEY TO U/S

A N
‘

a9 1,73 209. 3 244 0| ° 0.41 R.D.11

10 0. 48 b9.63, 200 09 4.55

11 1.06 67.32 300 L09 . 3.26 R.D.10

12 0.90 56.70 200 11 0.74

13 1.21 58.02 100 11 1.29

13 1.21 58.02 100 12 ; ~0.19 RECALL

14 Q.75 47.26 200 13 : 0.88

15 1.24 44.1Q 0 14 0.23 T.FP.1B~

IEST AVAILABLE copy
C-14

(-



DYNALOG C~SCAN SURVEY

FROM 3 TP.P.19
T0 s T.P.1B
ON H

DATE : 21/02/89

SURVEY REFERENCE: Q09 (1 of 2) 20" DIA MARI-GUDDL GAS FIFE %INE
LOCATION: T.P.19 '

GENERATOR SETTING: 260mA .

SURVEYORS; PAKISTAN ENGINEERING SERVICES (EVT) LTD.

DEPTH CURRENT DISTANCE TO .. ATTENUATION

LOCATION (M) (mA) (M) (REF) {mE/M) COMMENTS
QO Q.75 103,9 SURVEY START‘PDINT 11; 13 THURSDAY 2E3RD FEBRUARY

00-10M D/S QOF T.P.19
‘ ' SURVEY TO D/S

(V) 0.87 98.50 200 (IO Q.22

02 0.63 87.92 200 o1 0.48
0% 1.00 49.94 200 02 2,32
04 0.82 47.49 100 a2 5. 03
04 0.82 47.69 100 3 0.38
05 0. &7 52. 68 300 04 -0.28
06 1.14 43.83 74 05 2.05 T.P.18 -
a7 0.50 44.38 27 Y S.35
BEST AVAILABLE COPY
C-1% ,



DYNALOG C-58CAN LURVLEY

FROM: T.P.19
TO :: T.P.21
DATE: 21/02/89
SURVEY REFERENCE: Q09 (2 of 2) 20" DIA MARI-GUDDU GAS FPIPE LINE
LOCATION: T.P.19 ‘
GENERATOR GETTING: 2680mA
SURVEYORS: PAKISTAN ENGINEERING SERIVCES (PVT) LTD.
DERPTH CURRENT D1STANCEE TO 7 TENUATION
LOCAT (DN {i1) (mA) (M (REF) {mla/ M COMMENTS
g Q.72 122.4 SURVEY START FOINT 12:10 THURSDAY 23RD FEEBRRUARY
. OB-10M 11/8 OF T.F.19
SURVEY T0O U/s
09 0.90 107.86 200 Q0 Q.55
10 1.17 50.81 200 09 N
11 0.089 095.35 110 a9 4.99
i1 Q.89 959.35 R0 10 =), 80
12 0.6 &5.08 Jb 11 -2.70
13 .89 S52.71 200 12 0.91
14 0. 60 42,09 185 13 1.03% r.rp.20
15 0.69 12.77 200 14 0. 00
16 1.09 18. 49 100 1% -5, o0
14 1.09 18.4% 100 L4 Ho 7T RECALL
17 1.08 S1.87 150 15 ~ a0
17 1.08 31.87 o0 14 4. 40 RECALIL
TIME OUT AT 1J:20 THURSDAY 20RLD FEDRINARY
18 0.67 31.25 GURVEY SIART POLINT 1Z2:25 THURSDAY 23RD FEBERUARY
19 0.466 17.98 200 18 A LOC. 18B%15 ARE SAME
“~ - GEN. CURRKRENT INCREASE]
20 0. B6 14,09 200 19 1.00
21 0.72 12,90 160 0 O.44
20 1,13 10.201 &S 21 N DA
23 1.30 6.724 56 20 bl T.F.21
BEST AVAILABLE COPY
C-14



DYNALOG C-50aN SUBNEY

FROM : 'l P.21
TO : R.D.S5Q (DHARWAKD
0N :

DATE : 25/02/89

SURVEY REFERENCE: Q10 20" DIA MARI-GULDNY BAS FIFELINE
LOCATION: T.F.22

GENERATOR SETTING: Z00mA

SURVEYORS: PAKISTAN ENGINEERING SERVICEL (MVT) LTD.

DEFTH CURRENT DI1STNANCTEH I ATTE AT LN
LOLCATION () (mA) (SED] REYN DS TR COMMENTS
00 0. 69 7.8 SURVE Y SraiT POLENT 1501 THURSDAY 2T3RD FERBRUAKY
Q1 a.70 47 .69 100 I PR T wa-1.F. 210 OF D/S

SURVEZY 10 /S

Q2 1.14 47.97 IR 2l 0Ll

Q3 1.09 R AN ~0n0 Ll L e

Q4 1.68 S2.97 70 (U R A

Q5 0.99 S99, 94 217 w4 =L L2

Qb 1.356 64,42 200 0o UL 10

Qa7 Q.80 2.867 201 0b -0l R.D.50 OF DHAR WAH

C-1/ BEST AVAILABLE COPY

14



DYNALOG C-80n SURVEY

FROIM 3 T.P.25

TO : R.D.5S0 (DHAR WAM)

ON :

DATE : 27/02/89

SURVEY REFERENCE: 011 (1 of 29 20" DIN MARI-CUDDU GAS FIPE LINE

LOCATION: [.P.25
CENERATOR SETTING: 44&46mA
SURVEYORS: PAKISTAN ENGINEERING SERVICICSE (FYT) LD,

DEFPTH CURRENT DI TANLE 1) AT HTNUNT TON COMMENTS
LOCATIDON (M) {mA) (I CRUED WAV AN D)
QQ 1.:3 1534, 7 SUITVLEY Londed PO Lo 21 PIONDAY 27TH FEBRUARY
0l 0.98 156.6 129 RIW) P INID} 0020 D/S OF T.P.25

SURVLY TO D/S

Q2 Q.90 120,22 1700 ul 1./1
03 0.78 120.4 L) 02 Gun
04 0.87 124, 6 e L —0. 0
0% 1.06 105,45 L7 04 111
g 1.748 5.0l 1350 W L.ouy
a7 0.50 HO. 15 7% Lt Q. 0ds 1.F.24
ug 0. 80 550, 47 100 0y 549
a9 1.16 47.94 0 il 4,65
10 0.99 T1.04 11 e .19 R.D.4b
11 0.96 32,05 100 Y -0, 10
12 0.77, 19.11 L Il 445
1z 0. 82 18. 94 LOu P 0.0 R.D.47
14 1.28 18.97 104 Loe -0, 01
15 2.09 17.50 175 L4 0. [.D.48
16 1.06 10.79 144 LLy 2.2
17 1.29 12.47 200 1o 0. b1

- BEST AVAILABLE COPY

b



DYNAL DG C-5CAN SURVEY

FROM : T.P.25

TO : R.D.SO (DHAR WAKHD

ON :

DATE : 27/02/89

SURVEY REFERENCE: 011 2 of 20" DIN MARI-GUDLDU GAS PIFE LINE

LOCATION: T.P.25
GENERATOR SETTING: 44&4mA
SURVEYORS: PAKISTAN ENGINEERINLG SERVICEHS (PV) LTD.

DEFTH  CURRENT  DIGIALCE 10 ATTENUATION COMMENTS
LOCATION (M) () () TR Tt/
18 1.43 12, 46 L v (.01
18 1.4% 12, a8 Lo 16 1,20 RECALL
19 0. 95 12,37 s 17 o, oS
20 0. 99 12. 81 5 19 =001 K.D.50 (DHAR WAID)

C-1e BEST AVAILABLE COPY

1



DYNALOGL 2-50AN QURVEY

FROM : T.P.Z25S

10 s T.R.29 + 238M
ON :

DATE : 27/02/89

SURVEY REFERENCE: 012 20" DIA MARI-GUDRY GAS PIFE LINE
LOCATION: T.FP.25

GENERATOR SETTING: 1460mA

SURVEYORS: PAKISTAN ENGINEERING SERIVEZS (PVT) LTD.

DEFTH CURREN DISfreit 7 H) SETLLNUN T TON
LOCATIDN {M) {mA) VM) tloLae vtz COMMENTS
Qo 1.2 Q6,58 SHEVL Yy O] FUOINT 17520 MONDAY 27TH FEEBRUARY
Q1 1.23 Q7.05 V] 0 =L 08 QO-0M U/8 0OF T.RP.25
SURVEY TO U/s
Q2 G.74 20, 65 e (G 1.14
03 0.92 34,11 T¥) Ol 1.2
04 .57 Bb. 66 s Q3 -Cr. S0 T.P.25 + 253M

BEST AVAILABLE COPY



DYNALOL - SEAN SURVEY

FROM ; T.F.28

T s T.R.25 + 258M

ON :

DATE : 27/02/89

SURVEY REFERENCE: 012 (1 of ) 20" DIA MARI-GUDDYU GAS FIPE LINE

LUCATION: T.P.20
GENERATOR SETTING: 44%wA
SURVEYORS: PAKISTAN ENGINEERING SERVICES (FVTY LTD.

DEFTH CURIRENT DIt 1 TP IY LON

LOCATION (M) (i) g R Lt/ FD COMMENTS

00 1.09 110. 5 GURML Y S0t FOINT 1Z: O MONDAY 27TH FEBRUARY
C0-45M D/S OF T.F.2C
SURVEY TO D/S

01 1.06 103.8 ud 0 .S/
a2 1.28 107.¢ 200 a1 ~0. 1o
Q3 1.57 112.8 240 o —0. 19 T.F.27
04 1.74 101.7 RO uo 0. 50
05 1.05 89. 20 50 04l oL
06 1.20 8. 4% 50 Qs 1.21
a7 1.57 7317 &0 D 1.72
o8 1.35 67.20  ~ 50 o7 1.41
09 1,20 50.73 100 e, u. 67
10 1.12 57. T8 0 0y 0.96
11 1.22 45,30 Lo Lo 1.94
12 © 0.82 29,70 LGO 1t Z.70

. 13 0.99 18. 51 0 1o 4,17
14 0. 60 17,70 Yo Lo 0. 40 T.IP. 26
15 0. 68 14,96 LOO 14 1.4%
16 0. 60 14.87 1Gié 1 0
17 1.00 12,09 Lo Lo 1,79

BEST AVAILABLE COPY ool



DYNALQOEL £-5CAN SURVEY

FROM : T.P.28

TO : T.P.25 + 25510

ON :

DATE : 27/02/89

SURVEY REFERENCE: 013 (2 of 2 20" DIA MARI-GEUDDU GAS PIPE LINE

LOCATION: T.P.2H
GENERATOR SETTING: 44%m#
SURVEYORS: PAKISTAN ENGINCERING SERVICES (FVT)Y LTD.

DEFTH CURRENT DILTAN L B8] ATTENUATION
LOCATION (M) {mA) v SAIEIRD (mlx/ M) COMMENTS
18 .20 11,42 FANS 1/ Q.28 R.D.41
19 1,22 11,352 T 10 0.10%
20 0. 350 O. 147 W 14 11.1
21 1.10 S bl / Zu LG.7 ' T.P.25 + 2255M

BEST AVAILABLE COPY



DYNALOG C-SUAN LURVIEEY

FROM = T.P.28
TO : O/H CROSSING (DHAR WAlD
ON :

DATE : 27/2/8%9

SURVEY REFERENCE: 014 20" DIA MARI-GUDRDL GAS FIPE LINE
LOCATION: T.P.28

GENERATOR SETTING: I350mA

SURVEYORS: PAKISTAN ENGINEERING GERVICESDS (V1) LTD.

DEFPTH CURRENT DLSTrhCLE- Y O EENEINT TON
LOCATION (M) {mA) I vivlld Cinlt/1h)

Qa 1.23 112.8 SUly STEAkE FOTHE 17255 MONDAY 27TH FEBRUNARY
0O~-20M U/S 0OF T.F.M
SURVEY TO U/s

0l 1.19 74,50 SYRIN O 0.y

Qa2 1.18 74,252 200 0l 0.01

Q3 1.05 57.11 4 Wl 1.035

Q4 1.77 13.74 W (O 49 .4 (ROAD CROSSING)

03 1.90 B8.154 L0 04 7,20 T.P.29

(1) 0.55 bh.b4] L0 O AT

07 1.39 6. 889 Ao ) - 43

g 2.89 b6~ ] 07 Q.47

a9 2.40 4.755 175 110 L. 39 R.D.Z29

10 0.85 2.310 150 Gt 4,07

11 9.95 1.999 187 Y Q.70 0/H CROSSING OF DHAR

WAH (MARI EBUNGALOW)

BEST AVAILABLE COPY
C- 23



DYNAL QG C-00NT SURVEY

FROM: T.P.31

TO 3 T.P.Z0

ON

DATE: 2B8/702/89

SURVEY REFERENCE: 015 20" DIA MNARIT -GUDDL 6BNAS PIFE LLINE
LOCATION: T.P.T2

GENERATOR SETTING: 208mA

SURVEYDRS: FANISTAN EMNIGNEERING SERVILES (FVT)Y LLTD.

DEPTH CURRENT DISTANCE T ATTENUATION
LOCATION (M) (mA) (i) (R0 (mEt/MD COMMENTS
oo 1.15 75.42 SURVEY S1TalR7T POIND O9:446 TUESDAY 2BTH FERRUARY

QO-T.P.31 OF D/S
SURVEY TO D/S

Q1 1,10 68.77 200 0 Q.27
oz 0.86 79.63 200 01 -, &2
03 0.82 85. 68 a0 (0 -0. 21
04 .83 B8. 04 200 0 -, 11
05 2.52 83.31 217 w4 Q0.27 T.F.20 (D/H CROSSING
BEST AVAILABLE COPY
C-24


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

DYNALOG C-50Cnl SURVEY

FROM: T.P.36
o : T.F.31

ON
DATE: 27/2/8%9
SURVEY REFERENCE: 014 (1 of 20" DIA MARI-GUDDU GAS PIFE LINE

LOCATION: T.P.386
GENERATOR SETTING: ZlbmA
SURVEYORS: PAKISTAN ENGINEERING SERVICES (PVT) LTD.

DEFTH CURRENT DYISEANCL 1 A TENLUATTON
LOCATIO (M) (infA) (M) SV Lt/ 1) COMMENTS
(T 1.05 159.4 SURMIDY S Tadad 1FOINT 08:45 MONDAY 27TH FERRUARY

QO-20M D/S OF T.P. S
SURVEY T0O D/S

01 1.0 112201 Lo (1Y) LLU9

Q2 .90 83,586 IR ] —

Oz 1.05 79.99 Tuh oLt .07

Q4 .97 74.0b8 10 07 Q.25

05 0.856 70. 44 20 014 L0

04 1.38 625 200 Ch 0.50

Q7 1.45 51.79 200 O Q.78 T.F.35
0B 1.90 S1.34 ~ 110 a7 Q. 0d

v 1.03 I5. 18 AW Oy 1o, 4

10 1.28 41,228 200 wy -, &0

11 L.Zb “8.54 150 1u Q.40

12 1,23 4. 446 D 11 -0, 43 KM S OF MAIN ROAD
132 0,75 44, O 200 12 ~Q. 14

14 1.18 49,12 170 1% QL T.P.24
15 1.26 G5l Se 00 L4 -0, 07

16 1.17 S54.00 24 I & RRLY A

17 1.32 9345 1O 1o 0.y

BEST AVAILABLE COPY

£



DYNALOG C-GEAN

FROM : T.P.36
10 : T.PL3I
ON :

DATE : 27/02/89

SURVEY REFERENCE: 01& (2 wf
LDCATIDN: T.P.28
GENERATOR SETTING: "l1é&mA

SURVEYORS: PAKISTAN ENGINEERING OERVICES

-y (‘) "

DEFTH CURRENT DR ORE AT

LOCAT10N (1) (i)
18 Q.90 53.38
19 0.64 50, 00
20 d. 90 3200
21 1.20 S 08
20 1.7 0158
23 1.12 17.00
24 1.20 17.11
25 a.79 16.87
26 0. 89 17.11
27 0. 70 15.08
28 1,23 11.64
29 0. 90 10, 56
30 "1.09 b TO4

:
31 BREURT: 5. 998
32 0.92 5. 500
33 1.35 L. 958
34 1.54 4. 487

b

0N
JYEIN]

R
2O
Lo
200
200
AR

o0

20

200

200
OO

L

C-26

SURVEY

DIA MARI-GUDDU GAS FIFE LINE

v

(FVT) LTD.

1{1

27

24

-
Pery)

W

Py s

PE]

g
e L))

ST TEMUAT TON

(mEt/ 1)

0000

0. 54

1704

1.79

-0, 080

G, QR

0.0z

Q.05

—-Q. 4

9.19

.94

0.41

2,201

.42

.47

1.4

-1.a3l

COMMENTS

b9 4 OF MAIN RDAD

T.FP.3T

KM S OF MAIN ROAD

\

T.F.E2

WM 2 OF MAIN ROAD

T.F.31

BEST AVAILABLE COPY



DYNALOG C-56AN SURVEY

FROM: T.P.34

TO : KM B8 OF MAIN ROAD

ON

DATE: 27/02/89

SURVEY REFERENCE: 017 20" DIA MARI-GBUDDU 6AY FIFE LLINE
LOCATION: 1.P.C65 20" DIA MARI-GUDDU GAS FIFELINE
GENERATOR SETTING: 3JI1TmA

SURVEYORS: PARISTAM ENGINEERING SERVICES (FVUT)Y LTD.

DEFPTH CURRENT DEGT AR Ny ATTENUATION
LOCATION an {mNR) L) R Gl /M) COMMENTS
a0 0.83 121.9 GURVEIZY START MOTNT 11:00 [MONDAY 27TH FEERRUARY

01 (.89 125.7 i W0 0. 75
02 1.03 125.5 LG 01 0. 1o
0z 1.37 45,05 20 Or PN
04 2,320 P9, 44 110 Q7 7. 08
04 2.30 Q. 44 1ou 0o .02
05 0. 80 114.0 0 (1] L
0& 1.24 47.21 200 Ol WY
07 1.03 48,00 L Luw Ob -0, 19
08 Q.90 58,07 200 07 ~0.70
09 0.89 57 .5 100 Lt T 0.07
10 1.10 62.21 L4 D) -0.11
|
11 L 1.20 65.96 A Lo -0, 2
12 1.29 bb.77 AR 11 -0, 0%
13 0. 94 19.549 ) I 17.1
iq V.80 Lo, 05 Qu L NPRAY/

QO-20M U/S OF T.F.Zo
SURVEY TO UW/S

RECALL

RECALL

T.F.37

M8 OF MAIN ROAD

EST AVAILABLE COPY

4
9



DYNALOG C-SCAN SURVEY

FROM: T.F.39

o : KM B OF MILE FOST (MAIN UAD)

ON

DATE: 27/02/89

SURVEY REFERENCE: 01Y 20" D1IA MARI-GUDDU GAS FIFE LINE
LOCATION: T.F.29

GENERATOR SETTING: J07mA

SURVEYORS: PAKISTAN ENGINEERING SERVICES (FVT) LTD.

DEPTH CURRENT D1& AR J O AT TEMUATION
LOCATION (M) (mey) oD VRLI-D (mlt/ M) COMMENTS

QU ‘ 1.95 35.77 GURVE Y (7017 FPOINT 18:23 SUNDAY D6TH FEERRUARY
QO-30M D/S OF T.P.T9
SURVEY TO D/S

01 1.40 28,07 LY W] 1004

Q2 1.40 l2.18 LOO w1l -1.17

(4} 1.34 S7.42 200 QL ~0. 47

Q4 1,09 42.97 p W 03 =02 40

a5 1.13 48. 58 200 04 ==, G4

046 0. 80 50.04 Lo Q¥ -0, 10 1.F.3

Q7 1.00 S0.08 AN Qb . 000

08 Q.80 H50.95 ~ :Ooa Q7 0.07 LM B OF MILE POST

(FIATW ROAD)

BEST AVAILABLE COPY
C-28

3



DYNALOG C—-5CAN SURVEY

FROM: T.F.44

TO : T.P.39

ON

DATE: 26/2/89

SURVEY REFERENCE: 019 (1 of 2) 20" DIA MARI-GUDDU GAS PIPE LINE"

LOCATION: T.F.44
GENERATOR SETTING: 280mA
SLURVEYORS: FALISTAN ENGINEEIRINDG SLIIWPCRG vy LD,

DEFTH CURRENT DISTANCE T0O ATTENUATION

LOCATION (M) (mA) (M) (REF) (mt/ M)

aQ 1.53 101.9 SURVEY START FOINT 12:13 SUNDAY 26TH FEBRUAR'
00~20M D/S OF T.P.:
SURVEY TO D/S

o1 1.29 89.246 200 QO 0. 57

0z 0.83 93.75 200 01 ~0.20

03 0.87 108.1 205 an ~0. 41

04 1.07 109.3 Q0 0z -0.10 T.P.43

Qg 1.04 124.9 210 Q4 ~0.33

046 1.29 123.7 20 Q5 0.39

07 1.46 129.5 200 Q8 ~0.20

(2] 1.29 114.7 200 a7 Q.50

a9 1.50 95.13.\ 200 (¢]5] Q.79

10 1.29 81.76& 100 0% 1.3l T.P.42 "

11 . 1.78 6B8.8%2 200 10 0.72

12 i1.43 50.87 200 11 1.351

13 | ,1.72 36.84 200 12 1.32

14 1.37 28.7qQ 100 13 2.12

15 Q, 90 25.88 100 14 0.8%

1o 1.44 18.52 &HO 15 4.48 T.P.41

17 1.34 23.89 =0 14 ~7.34

17 1.34 25.89 U 15 2.2



DYNALOL C- SCAN SURVEY

T.F.44
T..Pl 39

FROM
TO
ON
DATE : 26/02/89

SURVEY REFERENCE: 019 (2 of ) 20" DIA FARI-GUDDY GAS PIPE LINE
LOCATION: T.P.44 .
GENERATOR SETTING: 2IBOmA

SURVEYORS: PAKISTAN LENGINEENRING SERVICES FVTY LD,

NEPTH CURRENT DISTANCE D ATTENUATION

LOCATION (M) (mA) (M (IRIEF) (mE/M) COMMENTS
18 0.90 16.27 200 16 2.53
i9 1.29 12.80 20 18 2.31
20 1.17 14,50 200 19 -0.51
21 1.99 18.03 200 20 -0.94
22 1,350 19.467 115 21 -0. 67
23 1.63 21.29 200 22 -0, 33
24 1.16 22.32 188 23 -0.20
25 1.29 22,92 i3 24 -0.78
26 1.38 23.55 230 29 -, 11
27 1.25 17.14 200 26 1.33
28 1.58 12.50 a1 27 3.18 T.P.39

30 BEST AVAILARLE COPY



DYRALOG G- BUEAN SURVEY

FROM:; T.P.44

TG ; T.P.46

ON

DATE: 26/02/89

SURVEY REFERENCE: 0220 20" DIA MARI-GUDDY GAS FIFE LINE
LOCATION: T.P.44

GENERATOR SETTING: 283mA

SURVEYORS: FAKISTAN ENGINEERING SERVICYS ('VT) LLTD.

DEPTH CURRENT DISTANCE TO ATTENUATION
LOCATION (M) (mA) M (REF) {mix/M) COMMENTS

Qo 1.23 175.2 SURVEY START FOINT 146:30 SUNDAY 26TH FEBRUARY
00-40M U/S DOF T.P.44
SURVEY TO U/Ss

01 1.43 173.8 200 Q0 Q.03

Q2 1.55 108.8 200 Q1 1.99

03 1.04 108.3 40 Q2 0.11 T.F.45

04 2.17 121.3 200 0% -0. 48

05 0.97 125.8 200 Q4 -Q.15

0b 2,00 132.2 200 05 ~0.21

07 1.70 118.8 200 Qb 0.45

08 2.96 BS.82 . 40 07 6. 86

Q9 3. 20 47.29 HO Q8 8.39 T.P.46 ‘
c-31 BEST AVAIL ARL COPY



DYNALLIL C-SENAN SURVEY

FROM: T.P.48
TO : T.P.46

ON
DATE: 25/02/89
SURVEY REFERENCE: 021 20" DI MARE-GUDDU GAY PIRPE L INE

LOCATICN: T.P.48
GENERATOR SETTING: 267mA
SURVEYDRS: PAKISTAN ENGINEERING SERVICUS (VT LTD.

DEPTH CURRENT DISTANCIE T0 ATTENUAT ION

LOCATION (M) (mA) (Mb (REF) (mB/M) COMMENTS
oo 0.80 104.6 SURVEY START POINT 15:28 SATURDAY 25TH FEBRRUARY

00-20M D/S OF T.P.48
SURVEY TO D/S

a1 0.57 921.02 200 QaQ 0.58
02 1.19 73.10 20Q 01 Q.94
03 0.89 84.41 100 02 -1.24
Q3 0.89 84.41 100 ol 0.65
Q4 1.38 81.56 200 02 -0.47
05 1.19 3.17 200 04 -0.56
06 1.00 114.0Q 200 Q5 -Q.37
07 Q.96 134.7 - 200. b -0,.72
08 1,22 150.9 200 Q7 -0.48

TIME OUT AT 16:26 SATURDAY 25TH FERRUARY

09 1;29 152.2 150 o8 -0.04
10 ‘1L 20 139.8 100 a9 0.73
11 ~- 1.39 166.0 175 10 -1.15
12 1.35 168. 0 25 11 ~0. 41
13 1.32 188. 0 205 12 —0.44
14 1.283 187.0 200 17 0. 02
15 2.14 139.0 170 14 2.1 T.P. 46



DYNALODG C-0CAN SURVEY

FROM: T.P.
0 : T.P.
ON 3

DATE: 25/02/89 ’

SURVEY REFERENCE: 022 (1 of 2) 20" DIA HMARI-GCUDDL GAS PIFE LINE
LOCATION: T.P.S54

GENERATOR SETTING: 208mA

SURVEYDRS: PAKISTAN ENGINECRING SERVICESG "Vi) LD,

DEFTH CURRENT DISTANCE TO ATTENUATION
LOCATION (M) {mA) (M) (REF) (mE/M) COMMENTS

Qo . 1.30 B86.91 SURVEY START POINT 09:21 SATURDAY 25TH FEBRUARY
O00-20M D/S OF T.P.S4
SURVEY TO D/S

a1 1.45 Bb6.96 200 QQ -0. 000

02 1.15 89.39 200 Q1 -0.11

03 1.35 83.94 200 o Q.25

04 1.28 83. 34 200 O3 0.03 T.P.S3

Qs ¢.88 77.48 200 04 0,29

04 88 72.76 Q0 05 18

a7 Q.63 71.85 200 Ob 0.06

o8 0,956 66.52 ~ 200 a7 0.20

a9 1.08 60.23 1220 08 Q.48 T.P.52

10 0.80 55.64 150 09 0.48

11 1412 49.87 IQ0 10 0.31

12 1.20 44.58 150 11 0.38 T.P.51
13 1.03 49.82 200 12 -0. 29

14 1.54 50.50 200 > ~-0.05

15 0.92 S53.65 200 14 -

16 1.2? S0.44 J0QQ0 15 .17

17 1.34 52.91 200 16 -0, 20

C-33 BEST AVAILABI = COPY



DYNAL.UG C-SCAN SURVEY

FROM : T.P.54

T0 : T.P.48B

ON :

DATE : 25/02/89

SURVEY REFERENCE: 022 (2 of 2) ~0" DIA FMNRI-GUDDL GAS FPIFE LINE

LOCATION: T.P.S54
GENERATOR SETTING: 208mA
SURVEYORS: PALISTAN ENGINEERING SERVICES (FVT) LTD.

DEPTH CURRENT DISTANCE TO ATTENUATION -

LOCATION (M (mA) (M) (REF) (mB/M) COMMENTS
£B 1.00 S4.15 200 17 -0, 09
19 0.80 446.44 200 18 0.62
20 1.0Q 38. 08 200 18 Q.83
21 1,39 38.29 200 20 ~0. 01
22 1,352 Sh.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 0.72
26 1,15 19.21 =200 25 .73
27 Q.82 15.87 100 26 1.65 T.P.48

BEST AvVAli «1Li: COPY

¥

C-34



DYRALOG L-SCAN SURVEY

FROM: T.P.S4
TO T.P. 55
ON
DATE: 28/02/89

SURVEY REFERENCE: 023 20" DIA MARI-GUDD GAS FIPE LINE
LOCATION: T.P.53

GENERATOR SETTING: 300mA

SURVEYORS: PAKISTAN ENGINEERING SLRVICES (PVT) L ID.

DEPTH CURRENT DISTANCE T0 ATTENUATION

LDCATION (M (mA) (M) (REF) (mE/M) COMMENTS
0aQ 1.43 102.7 SURVEY START FOINT 13:89 TUESDAY 2BTH FEERUARY

Uss OF T.P.S4
SURVEY TO U/S

Q1 1.38 101,11 S50 QQ 0.25

Q2 1.64 100.5 200 a1 0.02

03 0.73 94.94 290 0z Q.12

04 0.83 59.16 50 s 8.21 0/H CROSSING T.F.55
C- iy BEST AVAIL A BLL COPY

k2



DY BN

T.P.SS
144 SHORT OF TRANSMISSION TOWER

FROM:
TO
ON
DATE: 28/02/89
SURVEY REFERENCE:
LOCATION: T.P.56
GENERATOR SETTING: 25B8BnmA
SURVEYORS: PARISTAN ENGINELIRING

<) o

024 (1 of

HERWIL L

DEPTH CURRENT DISTANCE
LOCATION (M) {mA) (M

QQ 0.72 83,6C SYRVET
al 1.18 3.97 200
Q2 1.36 75.56 200
a3 1.32 74.81 200
04 1.54 74.98 200
05 1.25 78.65 150
ab 1.57 79.91 15
w7/ 1.54 85.352 200
o8 0.86 B3.087 200
9 1.06 89.22 200
10 0.94 94.28 200
11 1.20 90.19 190
12 0. 88 91,34 1o
13 1.06 76.67 200
14 0.806 B87.13 100
14 0.88 87.13 100
15 1.08 3.27 S50

C-

&.\

{

4

GEed )l LHIFVIEZY

DEA MART -GHLDL EAS

5

-y Lo,

1 ATTENUATION
W) Cld/ M)
TART FOINT 15:20

00 ~-0,01

1 0. 45

(M Q.04

(W) —Q. 000

Q4 ~0.26

QL ~0.88

0L -~(1.28

07 0.07

03 -0.26

Qe -0, 23

10 .19

11 -0.73

2 0.74

13 -1.11

12 Q.40

13 ~8.32

FIFE LINE

COMMENTS

TUESDAY 28TH FEBRUANARY
QO-28M U/S OF T.£.55
SURVEY TO u/ss

BEST AVAll ALt COPY

el



Lot Ul 0 S0AM HURVLEDY

FROM : T.P.55

T0O : 144M SHORT OF H.T. TRANSIIISSTON TOWER

ON :

DATE : 28/02/89

SURVEY REFERENCE: 024 (2 of S0 DA DARI-GUDDL BGAS FIFE LINE

LOCATION: T.P.S5S5
GENERATOR SETTING: 258mA
SURVEYORS: PFPALIG AN ENGIMEZRHTHG GLITLLS vy L.

DEFPTH CURRENT DISTNANCE TO ATTENUATION

LOCATION (M) (mA) (n (IRER) Cmld /1) COMMENTS

15 1.08 9. 27 O 14 ~1.14

16 0.95 &350 20w 12 0. 73

17 0.93 bH&5.94 Ja 14 -Q.17

18 Q.94 68348 20 17 -0.10

19 0.86 68.1% AY 18 Q.08 T.F.58

20 Q.83 68. 42 1Q 19 ~-Q. 35

21 1.44 96.96 150 20 1.05 END: 144M SHORT

TRANS. TOWER

BEST AVAIL.ABLE COPY



{(mA)

CURRENT

N

150 1+ +10
120 + ) T8
|
00
90 T +~ 6
01
02 —
60 + Y - 4
0 r
05 R Rt ey 1
Is7A ; .
\06
30 + ‘\309 -2
D = I | \ 08
| :
* |
o+ ; ; —+ - . ; + — : 0
? 100 200 300 400 500 600 700 800 ? 900
TP-1
. . -1+ 820M
Bl . ABLE COPY DISTANCE ( M) T P-1+ 620
WAPDA’'S 20 IN DIAMETER PLOT NO.
C SCAN SURVEY PLOT MARRI — GUDDU GAS PIPELINE 001
PAKISTAN ENGINEERING SERVICES DATE
KARACH! 13-2-89

(mB/M)

ATTCNUATION



(mA)

CURRENT

180 +

150 T 110
120 + ig
90 T S D C T T T6

i ~--r—-A
§ |
[
! l o
! | o1
« I
60 T ‘ 0 T4
B ]
05 ,
{
07
30 + 04 5
06 /
08 /
[
19—__/_‘)09/‘ 03] L
1>lL'/
0 + ; + ; : % + ; 0
900 800 700 600 500 400 300 200 100 0
? BES - AN = 3 ? f
) vt AR E COPY DISTANCE (M)
TP-1+ 820M O/H CROSSING
CURRENT INCREASED (NURL] WAH)
WAPDA’S 20 IN DIAMETER PLOT NO
MARR! — GUDDU GAS PIPELINE 002 (1)
— C-SCAN SURVEY PLOT
N PAKISTAN ENGINEERING SERVICES DATE
KARACH! 20-2-89

(mB/M)

ATTENUATION



A

180 T ~-= Ti2
i .
I 124 :
150 + +i0
120 + 18
S0 T+ _—! : +6
—_ ; BEST AVAILABLE COPY
< ey
c 1 ——}
= P |
i f '
= 60 T \ E T4
g " §
P . : 15 {
S| e |
} |
P
30 4 i E ; —J| +2
Lo 23 2
Pl | L
P E— f | 25
L0 I — ! *
O T = it 4 : H ! O
0 200 400 600 800 1000 1200 1400 1600 1800 1500
1“7-0 53 ?CURRENT INCREASED f
O/H CROSSING OF R-D 54 DISTANCE ( M) RD-50
NURLI WA H NURL! WA H
WAPDA’S 20 IN DIAMETER PLOT NO
C - SCAN SURVEY PLOT MARRI — GUDDU GAS PIPELINE 002 (I1)
PAKISTAN ENGINEERING SERVICES DATE
KARACH]! 20-2-89

(mB/M)

ATTENUATION



180 +

150 - 410
L
120 + oo +8
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<
£
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—
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MARRI — GUDDU GAS PIPELIN
- C-SCAN SURVEY PLOT - 003
= PAKISTAN ENGINEERING SERVICES DATE
KARACHI 21-2-89

(mB/M)

ATTENUATION



(mA)

CURRENT

1I0J 3 1 v‘, \
150 + +10
120 + T8
———f — o] 01
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1 02
{
!
i
{
]
<~ ! S 04 -~
60 1 j A 4
A05
T nEST AVAILABLE DOCURENT
o- v 1 Laad —_—— —— lOI 07 - 2
_/.13 \ \
S R e N\
3 V4 '
1 10 1 I, PN
o ¢ I
o : ‘ , ] ; + —+ —~+ o
180G 1600 1400 1200 1000 800 600 400 200 o
R-D - 46 CURRENT INCREASED DISTANCE ( M) R-D - 40
WAPDA'S 20 IN DIAMETER PLOT NO:
MARRI — GUDDU GAS PIPELINE 004
C-SCAN SURVEY PLOT
PAXISTAN ENGINEERING SERVICES DATE 21 7- 89

KARACHI

(mB/M)

ATTENUATION
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CURRENT
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C-SCAN SURVEY PLOT MARR| ~ GUDDU GAS PIPELINE 005
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KARACH] 20-2- 89




(mA)

CURRENT

L5 7¢
- 23
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(mA)

CUPRENT

180 + 12
150 + T'°
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{(mB/M)

ATTENUATION
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DATE

WAPDA’S 20 IN DIAMETER
MARR! — GUDDU GAS PIPELINE

PAKISTAN ENGINEERING SERVICES
KARACH!

C-SCAN SURVEY PLOT
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(mB/M)

ATTENUATION



(mA)

CURRENT

LL

180 -

- he ¥4
ST AVAILAPLE DOCUMEL
[']]
lso T Pl £° q..lo
120 + +8
03 02
90 - 0‘ 4 6
s
a7
0
60 -+ - <4
30 + —__. - 2
0 : : ; : . + - - 0
1200 1050 900 750 600 450 300 150 0
! !
R D-16 + 200M DISTANCE ( M) TP 17
WAPDA'S 20 IN DIAMETER PLOT NO
C - SCAN SURVEY PLOT MARR| — GUDDU GAS PIPELINE 008 (1)
PAKISTAN ENGINEERING SERVICES DATE
KARACHI 22 -2-89

{mB/M)

ATTENUATION



AU

{mAa)

CURRENT

23¢ 2 Ol\
-1 -
182 BEST AVAILABLE DOCURENT 2
]
‘ |
150 < -10
|
120 + -8
!
|
50 + -6
60 + -4
e 15
[}
i
|
30 + i - 2
|
L b
SR S -
1) 1
o ; | I Y B 0
150 300 450 §00 750 500 1050 1200 1350
Toe-17 TP-18
DISTANCE ( M)
WAPDA'S 20 IN DIAMETER PLOT NO
MARR! — GUDDU GAS PIPELINE 008 (11)
C-SCAN SURVEY PLOT
PAKISTAN ENGINEERING SERVICTS DATE

KARACH!

22-272-89

(B /M)

ATTENUATION



180 -

i
150 + T10
REST AVAILABLE DOCUEN]
120 + T8
0 i
(1]}
90 + 02 1
< _
3
= 60T la
g 0S _03
[ ‘ \ 04
3 06* 97
30 + = ,r. 2
[ |
! i
i |
] |
i e ]
o] : t [¢ — ; 1 ' ; + ! -0
1000 f 800 600 400 200 0
TP-18 tT P-19
DISTANCE ( M)
WAPDA'S 20 IN DIAMETER PLOT NO.
MARRI — GUDDU GAS PIPELINE 009 (1)
D C-SCAN SURVEY PLOT
N FAKISTAN ENGINEERING SERVICES DATE
KARACH! 21-2-89 ]

(mB/M)

ATTENUATION



(mA)

CURRENT

&

;
150 + +10
i—_;:LST AVAth&LE i/'ul'\..k.;lth;{'i
12G - +8
M= -n
l l
\ |
90 . ' i -~ 6
1 by
B ek k|
N B
R I
| ]
! !
60 + : 1 44
, I
14
17
\ 18
30 + ! - 2
16 o)
\\\\ﬁ — o 21
22
\\23
0] L } } : ; " + + 0
o 2C7% 400 600 3001 1000 1200 1400 1600 1800
CURRENT INCREASE D
TP-19 T P-20 DISTANCE (M) TP- 21
WAPDA’S 20 IN DIAMETER PLGT NO.
C SCAN SURVEY PLOT MARR! — GUDDU GAS PIPELINE 009 (I1)
PAKISTAN ENGINEERING SERVICES DATE
KARACH! 21- 2- 89

(mB/M)

ATTENUATION
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