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RECTIFICATION OF MARI~GUDDU GAS PIPELINE DEFICIENCIES
EXECUTIVE SUMMARY
Assignment.

Scope of work requira2a 7iz21ld 1nvestigation to assess the
deficiencies in the Mari1-Gudcu 3as Pipeline and the changes

required in the existing design. Based on fiald
investigation to prepars technical specifications, bill of
guantities and cost estimates for material, equipment and

labour for remedying n2line deficiencies.

The field investigat- s ~as zcne with followings results:

1, The pipei n< zcuting 15 delow standard for 3000
meters divicel svaer 25 s3ections along the pipeline
route.

2. The pipeline =zcover 18 insufficient over 4500
meters Tlengtr over 13 sections which 1is to be
rectified 2y =zar=<n “31311ing over the pipe.

3 Six pipeline czsings are shorted which are
proposed to oe TTied.

4, In one sectior proger culvert has to be provided
to protect the exoosea line.

5. Proper alignment, depth and route survey has to be
done to prepar: as “land laid" drawing with

correlation on 3urvey of Pakistan coordinates,

6. Pipeline marker 50
an

t ars to be installed at each
250 meters all ai :

S
g the pipeline. '

7. Three bypasses are proposed across each of the
three automatic shut-off valves.

8. Two alternatives For rectification have been
\:evaluated, one zy shut-down of gas supply and- the
other without shut-Zown.
The total cost of material and labour for without
shut down of gas supply is USD 1.59 million vs USD
1.13 million where gas supply is shut-down.

It 1is a highly specialized work and must only be
done by specialist contractors and under
supervision of pipeline engineers with knowledge
and credibility.
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SECTION NO.1

FIELD INVESTIGATION

The 20" dia Mari-Guddu pipeline construction was
started on 14th Aprii, 1985 pipeline was and
commissioned on 21st Feb.1986, It 1is supplying 100
million cubic feet of gas per day to the Guddu power
generation complex., The iength as per construction
drawing is 59 Kilometerc. One of the most important
aspect of high pressurc gas transmission pipeline is
availability of exact, ac wouilt, record of the pipeline
and its components. Consaguently even though it is not
covered in the scope of work it is necessary to , review
this important area of contirol.

1.01 Drawing Raview

Following drawings were received from Gibbs &
Hil1: h

A, Route Plan drawings ( 21 sheets ). These
drawings are dated 27th June,1985 and
show “proposed gas line”. The route plan
drawing do not show the ground
elevation and therefore the pipeline
proposad «ievation profile 1s also not
avaiiabie., "As built” drawings of Route
Plan are not available. The "as built
drawings” snould have shown the exact
final location of the "as lajd"
pipeline, =he "as built” route plan
should &isc give crossectional details
and 'L' szction at frequent intervals to
show ground crossectional profile. A
crosseciional profile and 'L' section at
100 meter interval and at locations
where there are changes 1in ground
profile ana condition would be
appropriace. The width of this profile
should cover 100 feet wide strip or 50
feet eithar side of the pipeline.

B. The "as built” drawing No.MG/001 Route
Map of 20" is "not to scale’' and cover
the whole 53 kilometers length 1in one
sheet of 18"x32" which is obviously just
a line dragram.
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1.02

The "as built” drawings of valve
assemblies, roads, canals, tube wells,
crossings etc., are given with

dimensions but without any ground
profile details, without which the
drawings are incomplete.

It 1s essential to mark the pipeline
route by permanent marking pillar post.
Pillar pcsts at say, each 250 meters
must be 1nstalled with a 5 feet offset
and recordaged on the "as built” drawing.
Presently no such posts exist. In order
tc fix the 'exact' location of the post
the exact location of the pipeline would
need to he faixed using an electronic
pipe locator. The dimensions given from
centreline of the canal to pipeline
locations 1is of noc value..

In view of the above there is a need to
carryout a detail pipeline route survey
to fix the sipeline right of way and all
the contours, levels of ground and to
check if rmipeline is in right of way of
irrigation department or private
ownership, =tc. This right of way (ROW)
would thar need to be maintained as an
essential part of securing the safety of
the pipeline as well as the safety of

1ife and jproperty along the pipeline
route. The maintenance of ROW would
require. cutting of grass and bushes,

fillinag of washed out earth cover,
securing the canal embarkments, and any
other action needed to secure the safety
of the rip=ii1ne. Presently the ROW is
not in a zatisfactory condition.

Identification of Pipeline Sections o be

Re-coated and’'or provided with extra soil

In

cover.

absence oFf proper "as built” pipeline

route drawings & visual survey has been used

‘ to assess these requirements:
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Section-1

Re-coating

The only sections that require re-coating
are the ones where pipeline has been
shallow and the farmers have ploughed
over the pipeline damaging the coating
and where C-Scan survey show abnormal
readings. These sections are not many
ana are marked on drawing
No.P/U/CP{MG/001)RC/01 and 1in Table
No.3.

Other than the above sections re-coating
of pipeline 1s not recommended. This 1is
further discussed under design
consideration.

Lowering

The pipeline has shallow cover where
there was subsoil water problem. That
probiem still exists. To Jlower an
operating pipeline which is operating at
pressure of 900 PSIG and hoop stress of
over 60 1s not advisable. It is
therefore recommended that the sections
where cover is below 30 inches earth
fiiling be done on a width of minimum of
10 feet, that 1s, 5 feet erther side of

the centrsz line. The filling to be done
so trhav cover i1s  brought up to 30
inches. The f111ing shoold  then be
secured whers necessal’y by stone

pitcning.

It maybe mantioned that ROW can only be
maintainee ancd controlled if the private
property is purchased and for public
propert. &« proper contract is made for
safety of uhe gas pipeline ROW.

The sections where the pipeline cover 1is
not sufficient are given in drawing
No.P/U/CP/MG/001)BF/01 and in Table No.4
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1.03

igh-1

Determination of Coating Condition,

Pipeline ccating plays a very 1important part
in providing primary protection against
corrosion. The secondary protection is
provided by cathodic protection. The design
of pipeline coating has a good 1margin of
safety. The two 1nner layer provide the basic
protecticn and the two outer layer provide
the mechanycal protection against soil
stresses and external damage during
construction. So even if one outer layer is
damaged there 1s still the second layer to
provide mechanical protection to the two 3
ply 1inner lavers that provide the real
separation of scil and water from the pipe.

The Third aspect of coating protection is the
consistent qguality of coating material. The
coating material comprises of primer, buty]l
rubber inner laver and polyethylene backing.
The balance between the bond of primer with
bare steel and with butyl 1is a critical
factor. If +the mechanical aspect of the
coating 1is sound and if the buty] and
polvethylene materials are OK then the final
test of a gocd coating is its bond with the
pipe. If <tz Lond is poor then there 1is a
possibility of =seeping in of moisture at
damaged locatvions, If the bond is good then
even if the coating 1s damaged the damage is
restricted tc the location/area of the damage
only and noisture will not travel along the
non-bonded coating by capillary action. The
peel test i &z good method of checking the
bond strengilh of the tape with the steel
pipe. .

The peeil test location were chosen 1in the
areas where the C-5can survey had indicated
poor coating. Results of the peel .tests are
described below. The locations of the peel
tests are marked in drawing No.
P/U/CP(MG/0Q1) PT/01 and Table No.2. .
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Peei Test No.1

"

Pipe depth was 3'-6". Scil was dry. There was
no bond between tape and pipe. Priming
application not sufficient. Pipe surface
therefore slightly rusty . Since the pipe has
been 1in ground for over three years it 1is
likely that original insufficient cleaning
and priming is showing and further
rusting/corrosion has not taken place. Though
the coating bond is poor the four layers of
.coating has effectively sealed the pipe from
surrounding soil. The wall thickness measured
at point of peel test was 7.1 mm which is
within pipe specification tolerance.

Peel Test No.2

Pipe depth was only one foot. The coating had
no bonding strength. The land was dry but 1t
is cultivated so the soil cover is exposed to
wet and dry cycle. The pipe surface showed
rusting., The wall thickness was however 7.1
mm whichk is within tolerance.

Fipe depth was only one foot. The bonding
strenathh of <coating was 0.4 Kg/10 mm or
3.92N/106 mm which is within.acceptable limit.
The mode of failure was adhesive, whereas
cohesive fTailure is the preferred mode. The
surface of pipe looked slightly rusty. In
view of satisfactory bond it appears that
rusty surface ¢ due to insufficient cleaning
and priming. The wall thickness was 7.2 mm
#hich 1s within tolerance. The land was dry
but cultivated so ‘the pipe soil will be
exposed to wet and dry cycle.

Peel Test No.4

Pipe depth was only one foot. The bond
strength was 0.4 Kg/.0 mm or 3.92N/10 mm. The
bond strength is satisfactory. The failure
mode was adhesive whereas preferred failure
mode is cohesive. The pipe surface was
slightly rusty which 1is 1likely due to

peal aValLaoll DOCURENT

wm



Section-1

original poor cleaning and priming. The land
is under cultivation and wet. The wall
thickness was measured at 7.2 mm which 1is
within tolerance.

Peel Test No.5

Pipe depth was 2'-6" from groundlevel. The
bond strength was 0.4 Kg/10 mm or 3.92N/10 mm
which 1is a satisfactory value. The failure
mode was adhesive whereas a cohesive failure
is preferred. Pipe surface was slightly
rusty. In view of the acceptable ~ bond
strength the surface rust is from original
insufficient cleaning and priming of pipe.
The land was cultivated and wet. wall
thickness was measured at 7.1 mm which is
within tolerance.

Peel Test No.§

Pipe surrace was exposed without any ground
cover. The bond strength was 1.4 Kg/10 mm or
13.72 N/10 mm which 1s very high bond
strcngth. Inspite of this high bond strength
the pipe surface was found slightly rusty
which indicates i1nsufficient cleaning of pipe
surface. Lanc was cultivated but dry. This
means that pipe coating will be exposed to
dry/wet cycle. The wall thickness of pipe was

-

measured at 7.2 mm which is within tolerance.

Peel Test No.7

Pipe depth was 2'-9" from ground level. Bond
strength was 1.6 Lg/10 mm or 15,68 N/10.mm
which is very high bond strength. Inspite of
this high bond strength the failure was
adhesive whereas preferred faijlure mode is
cohesive. However at places the butyl” rubber
which has 1in previous case separated from
pipe surface has in this case separated from
polyethylene backing. Here too pipe surface
was found rusty. In view of very high bond
strength and no damage to coating the rusty
surface appears to be from original
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Sect i on-1

insufficient cleaning of pipe. The land was
cultivated but dry. The wall thickness was
measured at 7.2 mm which is within tolerance.

Peel Jest No.8

Pipe depth 1’-11" from top of ground to top
of pipe. The bonding strength of tape to pipe
was 1.2 Kg/10 mm or 11.76 N/10 mm which is
very high. The butyl rubber had separated
from polyethylene and kept sticking to the
pipe which is better than adhesive failure
where butyl rubber separates from the pipe
and remain on polyethylene backing. 'However
the preferred failure is cohesive where the
butyl rubber remains in a uniform pattern
both on the polyethylene and on pipe. The
pipe surface was slightly rusty which
indicate insufficient cleanirg of pipe. The
land was dry. The wall thickness was measured
at 7.1 mm which is within tolerance.

Peel Test No.S8

Pipe depth was 2'-4" from ground level. Bond
strength was 2.8 Kg/10 mm or 27.44 N/10 mm
which 1is abnormally high bond strength. The
butyl rubber was totally Jleft on - pipe
surface. The Jland was dry. Pipe had no
rusting at all which indicate good cleaning
and proper application of primer. The wall -
thickness of pipe was measured at 7.2 mm
which is within tolerance.

Peel Test No.10

Pipe depth was 2'-0" from ground level. The
soil was dry. Bond strength was 0.4 Kg/10 mm
or 3.2 N/10 mm which is acceptable level.
Pipe was slightly rusty. The failure mode was
adhesive. Wall thickhess was measured at
7.2 mm which is within tolerance.

Peel Test No. 11

Pipe depth was 2'-4"., S0il was dry. The
bonding strength was 0.4 Kg/10 mm or
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Section-1

3.92 N/10 mm. Pipe was slightly rusty.
Failure mode was adhesive. Wall thickness was
measured at 7.2 mm which is within tolerance.

Pell Jest No.12

Pipe depth was 2'-4" from ground level., The
land was cultivated but dry. The bonding
strength was 0.2 Kg/10 mm or 1.96 N/10 mm
which is 50% below acceptable standard. There
was no rust on pipe surface. The failure mode
was adhesive. The wall thickness was measured
at 7.2 mm which is within tolerance. )

Peel Test No.13

Pipe depth was 2'-6". The soil was dry and
sandy. There was no bond between tape and
pipe. The pipe was slightly rusty. The wall
thickness was measured at 7.2 mm.

Peel Test No.14

Pipe depth was 2'-2". The bond strength was
0.6 Kg/10 mm or 5.88 N/10 mm which is
satisfactory. The soil was dry. The failure
mode was adhesive with part of butyl Jlaver
remaining on pipe and part on polyethylene
backing. The pipe surface was slightly rusty
which appears to be due to 1nsufficient
cleaning of pipe. The wall thickness was
measured at 7.2 mm which is within tolerance.

Peel Test No. 15

Pipe depth was 2'-6". The so0il was dry. The
bond strength of tape to pipe was
1.4 Kg/10 mm or 13.72 N/10 mm, this is a high
bond strength much above the acceptable level
of 4.0 N/10 mm. The pipe was slightly rusty
which is likely due to insufficient cleaning
of pipe. The high bond strength indicates
proper quality of primer was applied for the
type of surface. The wall thickness was
measured at 7.2 mm which is within tolerance.
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Section-1

Following conclusion can be made from above
results:

(a) The 1level of cleaning of pipe has been
insufficient.

(b) The bond strength of tape to pipe 1is
very erratic even for similar level of
cleaning. This indicates that quality of
primer is not consistent.

(c) The wall thickness has variation within
7.1 to 7.2 which is 2.8% all along. the
60 Km pipeline. This indicates that this
pipe has not been subject to accelerated
corrosion. By and large the 3 ply/2 ply,
4 layer coating system is holding intact
~and providing the needed primary

protection. The secondary corrosion
protection by cathodic protection is
also effective ._ as no pitting or

electrolytic corrosion was observed at
peel test points,

(d) At three locations the low bond strength
and high (C-Scan MB readings had a
correlations. This is a good. In other
cases this correlation did not exist.
However <ince peel test 1s done on a
very smzil section of the pipe 1t is not
necessarry that the entire section which
1s indicated by C-Scan as having poor
coating will have poor bond. Specially
keeping in mind the erratic values of
bond strength. By and large it appears
that the section of pipe showing high MB
reading of C-Scan is most likely to have
poor bond. The sections of very high MB
reading are therzfore berng recommended
for re-coating. The total length of these
sections only 3000 meters and is marked
on drawing NG. P/U/CP/(MG/001)KC/01 and
in Table No.3
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Checking of Trench Weight/Packing,

The trench weights are generally placed over
the pipeline in areas where the water level
is low. The trench weights counters the
buoyancy force of water. In absence of trench
weights, if the earth around the pipeline
becomes soft, there is a likely hood that the
pipeline will be pushed up toward the
surface. In case of washout of earth, due to
flooding, the pipeline would flonat on water
and can fracture due to the excessive stress
that would be put on the pipeline.

The trench weight location must be marked on
"as built" drawings. However there are no
drawings available where the trench weights
have been marked, nor there 1is any data
available indicating the number of trench
weignts that have been installed.

The visual survey has however shown that
there are 58 trench weights which are exposed
due to the Jow cover of soil over the
pipeline which are marked on drawings No.
P/U/CP{MG/001)TW/01. It was therefore decided
to expose five of these trench weights in one
section near the Mari-Gas field and another

five near the Guddu Barraage side for
inspection by 11fting the trench weights of
the pipe.

The basic purpose was to check 1f the coating
under the trench weights is 1n satisfactory
conditions and if proper packing has been
provided.

Investigation showed that on the side of the
Guddu Barrage there was extra layers of
coating provided under the trench weights and
the <coating was not damaged. This situation
is considered satisfactory, as far as packing
is concerned.

In the second section near Mari~-Gas Tield no
additional layers of coating was provided.
The tape coating was however found in good
condition below the trench weights. However
as WAPDA had supplied good polyethylene tape,

10 e N
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additional layers were provided under the
trench weights that were lifted - for
observation.

Investigation of Pipeline Casing Faults for
i1 ion.

The pipeline casings that are shorted are
given in Table 5.

A1l these casings are in close proximity of
the irrigation canals. It 1is  therefore
expected that the casing is exposed to water
during the summer seasons and are dry during
the winter season. If the end seals are not
of proper guality or damaged or not installed
properly then water will seep into the
annulus between carrier pipe and casing,
resulting in short c¢ircuit and current
drainage to the uncoated casing.

The cathodic potentials were again taken to
check the shift in the potential after WAPDA
had optimized the potential levels on the
entire pipeline.

a) National Highway Crossing
MG~008 -1.25 to -1.0V

b) Khanju Dharki Road Crossing
MG-00Z2 -1.25 to -1.,1V

c) Reti Road Crossing
MG-007 -0.%4 to -0.70V

d) Machka Road Crossing
MG-011 -0.54 TG -0.6V

e) Railway CZrossing
MG~-004 -0.54 to 0.60V

f) Dharki/Sankhe Road Crossing
MG-002 -0.70 to 0.65V

The field investigation shows that the casing
crossing are such that will require
considerable .excavation and dewatering if
work is carried out in summer. It would be
appropriate if the rectification is carried
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out 1in months of Dectember to March so that
focus is on rectification rather . on
dewatering and excavation problems.

The above refers to properly designed and
installed casing. During the investigation of
route, casing was found which have not been
designed properly. This refers to the Drawing
NO. MG/MISC/003/6 (sheet NO.6 of 21) where
the pipeline is crossing Nehal wWah and Dahar
Wah. Although the crossings of the canals are
standard above ground crossings the portions
inbetween has been put in a casing wijithout
any end seals or separators. The casing and
pipe ends are exposed. There 1is pedestrian
traffic over these two sections. To give a
better understanding photograph No. 1,2,3,4
and 5 show this section alongwith the growth
of grass 1into the tape coating. This s
¢xtremely undesirable. Continued growth would
result 1in disbonding the coating and root
penetration to the pipe surface. The next
phase would be severe crossing due to
chemical action of the roots and effect due
to exposure to atmospheric elements.

At other locations exposed pipeline is
crossing minor water channel 1in exposed
position shown in Photograph No.6. There is
no casing protection nor there is any special
barrier. A high pressure carrier pipe shouild
not be easily accessible to general public.
Besides all exposed pipe needs to be
inspected regularily for checking the
condition of coating. Presently the coating
in these sections appears undamaged.

Casing at Mac(Oka Road, Machka Minor was found
to have only one vent pipe at the road side
end. No vent pipe is seen on the other side
of Machka Minor as shown 1in the drawing

NO., MG/XING/011. This needs to be checked by.

excavation and installation of pipe vent as
per standard practice.

“Investigation of Bond Box at Guddu end.

The bond box was investigated. It appears
that this bond box was installed to connect
to a nearby water drainage pipeline. However

12 BLST AVAILAGLE DUCUtaES
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this pipeline 1is totally above ground and
therefore the question of interference with
the gas pipeline does not arise.

The voltage potential of the wires 1in the
bond box was checked and voltage value was
zero. Similarly the water drainage line
voltage potential with respect to ground was
checked and no interference was observed with
the gas pipeline.

The bond box is therefore superfluous ang can
be dispensed with, :

Investigate Reguirements for Installation of
Bypass and S$Shutoff Valves Around  Each

Automatic Shutoff valves,

The three locations were visited and
investigated. The two auto - shut - off
valves at either side of the Guddu Barrage
can be provided bypass by hot tapping or by
gas shut-off. Similarly the by-pass across
the shut - off valve at Mari-Gas field can
be provided by hot tapping or by shut - off.
The detail 1is covered under design and
technical specification.

Rectification of Exposed Carrier Pipe and
Casing.

The pipe crossing Dahar Wah and Nehal Wwah
crosses a portion inbetween Nehal Wah and
Dahar Wah which is unsafe. In this case a
portion of the pipe going under the dirt road
has been encased but the casing 1is without
end Seals or vent pipes. Besides the carrier
pie is lying exposed in pedestrian pathway.

- This 1s an extremely unsafe and dangerous

situation. The pictures of this portion are
shown at the end of this report.

Similarly at one location the carrier pipe
without any protection is passing through a
culvert which is easily accessible to public.
This needs to be protected also.

BEST AVAILABLE DOCUMENT
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SECTION NO.2

2.0 DESIGN CONSIDERATION

The technical specifications for inclusion in the
tender documents are based on certain design criteria.
The design criteria of each aspect is discussed in
this section.

2.01 Lowering of Pipeline

The detail investigation, C-Scan survey, peel
tests, visual route survey have been taken
into consideration in determining the action
to be taken to correct the fault of
insufficient soil cover.

In the absence of ground elevation profile
and as-laid elevation _profile of pipeline the
exact position is uncertain. However the data
of C-Scan survey, visual route survey has
been wused to determine the Jlocation with
insufficient cover. A minimum cover of 30
inches from ground level is an acceptable
cover. Additional cover has to be provided
where the cover 1s less than 30 inches.

This cover can be provided either by lowering
of pipeline or.by adding additional cover of
earth. The Jlowering of pipeline is not
recommended as it is a high pressure gasline
with hoop stress of over 60 percent. The
lowering can add additional stresses which
can pass the yield limit of the steel. To
lower the pipeline would require a shut. down
of gas supply and cutting the sections to
eliminate any accumulated stress of lowering.
It is not a practical solution. Conseaquently
the next best solution is to add additional
cover to the pipeline to increase the cover
to minimum of 30 inches. The width of this
additional earth filling to be a minimum of
five feet either side of the centre line of
the pipeline.

As advised earlier it is necessary that
proper survey of the pipeline route should be
done to establish the ground profile along
the pipeline on a 30 meter wide strip. All

1 BEST AVAILABLE DOCUMENT
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salient features like culverts, trees, bunds,
roads, railways, embankments, huts, canals,
etc. must be marked. The exact location of
pipeline with reference to these structures

must also be marked. The pipeline depth
survey can then be done using electronic
depth measuring instrument.

The sections of pipeline which require
backfilling has been given in Table 4 on the
basis of limited information available. After
the above survey more accurate picture will
emerge, .

i

Re-coating decision criteria.

Oour “investigation shows a clear positive
correlation between Jlow bond strength of
coating with pipe and high C-Scan attenuation
reading. in three location. In other cases
this correlation is not there. However this
could be because of nonuniform behaviour of
tape bond strength which has a abnormally
high variation of bonding strength.
Furthermore the peel test 1s done on only a
10 mm section and basically represents only
that point. The analvsis shows that section
of high attenuation above 5 MB are very

" 1ikely to have low bond strength between the

tape and steel surface. These sections are
marked on the .drawing NO.P/U/CP(MG/001)PT/01
as well as in Table 3. .

The section of 1low bond have not shown
pitting or accelerated corrosion but only
slight rust. The rusty surface is likely to
be from original poor cleaning of the pipe.

However since the total length of these
sections 1is small and a project 1s being
started to rectify the faults it is
recommended that these sections be re-coated.

It 1is however very strongly emphasized that
unless materials of proven high quality
are used under very tight quality control of
cleaning, priming and coating, it would be
better to leave the existing coating. This is

because to re-coat the 20 inch pipeline in
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trench 1is much more difficult then above
ground. It 1is quite possible that the
re-coating Jjob may end up to be of lower
quality in material and workmanship.

The section where the coating is totally
removed . or damaged ofcourse has to be
re-coated immediately. This refers to section
20C meters after T-P 25 towards Guddu which
is also shown in photograph No.7 at end of
this report. Length 1is approximately 150
meters.

The coating material specifications and

application procedure s covered ¢ under
Technical Specifications.

Trench Weight Packing Rectification.

A total of EB trench weights have been
located as these are exposed to the surface.
In view of the investigation all these
trench weights must be Tifted and additional
packing material put under the weights.
Although additional packing 1n form of more
layers of poulyvethylene tape has been provided
it would be even better 1if more suitable
material is used as provided for in the
specifications. '

Need of Metal Loss Survey

Although the peel test survey and wall
thickness survey has given a good indication
of the condition of the pipe but it s
Timited to the locations at which these tests
were done. The C(C-Scan sulvey gives the
condition of the coating only and not of the
pipe. The cathodic protection survey gives
the condition of Cathodic Protection
effectiveness but not the pipe. A1l these
survey are a reference to the condition of
the pipe. The wall thickness tests are real
measurements but only a point measurement.
This aspect has been recognized by pipeline
companies., Over the years substantial
developments have been done to measure the
real condition of pipeline both 1inside and
outside. The most realistic method is to
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check the metal izss (wall thickness) all
along the pipeline and for the full
circumference. Brit:sh Gas Corporation of
United Kingdom hzs coveloped what they caliled
the "On-Line¢ Inspeziion”™ for metal loss. This
inspection can be wone while the gasline is
in operation. Tho ovatem has been tested and
proven over miny ‘s and 1is now considered
to be the g .=t ¢ wm2st accurate systeoem,
The On-Lins .2 o Tor metal loss will
locate corriy o 4t oany  point in the
pipeline. IT v ve ex<act location of this
corroded arez e - Lent of corrosion and  if
the corrozic: ¢ . "wrnal or external: The
"pig” Lhat 1¢ Lun .. wne pipeline is, called
"intelligent ; 4L 3t has  an inbuilt
computer pacioa’ mensdre and  record  the
metal loss o . “nis data is  then put
through a axg.r L. . ...cr program for printing
out. A m=tal Lol =y thought somewhat
expensive 1S . v tool to assess

the exact po.- 130 ° pipeline condition

in a ver,
becomes avea i
the future pro:.
e)1sting Rl
decision.

It 1s recomm::aul
done on Mari-Lac
mobilization i3 it
has to be mi. .

economical
1ike Khandkc: -
alsc consiage: oL
approximate
the recion
not 1nclude :
that woulc nes
in Pakistan. 17
inspected at U
a saving

conditions.
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By-pass Installa*.on at Automatic Shut-off

vValves.

Two alternatives .r'¢ p2ing specified in the
documents fTor ths installation of the by-
pass.

Alternative 1

This alternative o  Tor' 1nstallation of
bypass and inusuiat o Tilanges by shut down of
the gas sup; .. i LJdrging of all gas from
the pipeiine. 7o carn be done. A1l  the
fittings wou.Z r.-. Lo be prefabricated and
ready. From ne . e of  shut down and
immediately &: 1.0 r.o2ing of all gas from the
pipeline the JuTi 1. anc welding operation
would star: . a0 five locations
simultaneous™.. 2. . cstimated that the shut
would be recu: o @ o+ cbout 18 hours to be on
safe side. I° L oI 2o Gone earlier so much
the better. ., ..:.ructors with required
experience o7 s me operations should be
used to avoio Ious ons.,

Alrernate =

~

In this atozrnet The pipeline will
continue to O« 5 oeration. Hot tap  and
stopple Tt : sopropriate tapping  and
Stopple IERINTS . ..Z n=2ec to be used for
performing thni. .. - ant function. In  order
to 1Timit numier ~apping and drilling
operations L-..o .2 rave been proposed.
Thus for eac ©-.-: « ¢ only two tees have to

be used. S nct L

“szuing fittings on  this

line are ANS. liase .. rutec. The valves and

fitting propcaea & 7 ANEI 400 Class.

For the maini.ne T4  zore ball valve have
been proposec. Ho. 2 Tor by-pass plug
valves are specifiet wn1ch are more suitable
for by-pass applticat:on
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Insulating 7~

Where
most
insulating
flanges arec
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will be shut

ever e
apprco:

-

is being .-

welded
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insulating -~
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Exposed P1o
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is being
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needs to oe
and provio:
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Special Noic

Since there ¢ nc. 2riough space to install a

tapping tee ... .. 10 inch valve at the Mari
Field By-pas.. (.. by—-pass arrangement has
been proposc. Tz the 12 inch by-pass

already proviiL...

The specification of the 12 inch, 16 inch and

20 inch pipe v+o " - not available on drawings
or records. ¥ - siirmation was provided by
WAPDA durir: . .. FES engineer to Guddu.
For the 1 AT chime it s ASTM, 106
GR.B.Sch.40 . ... . .%. thickness) and for 12
inch pipe <+ ¢ .oifications are same but
pipe is Sch.= T..4:" wall thickness). These

specificatiorn. wr.- wnerefore being used for
design purpos . oo specifications of fittings
to be instal .
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SECTION NO.3

3.0 TECHNICAL SPECIFICATIONS

3.01

Scope of work

The work for ouiu rectification and
improvement of . »~uari-Guddue gas line can
be divided into fTo.r soctions

A, Detail pipe™ .. ~ . urt of way survey to

cover follow - .:

50 feet either

ing has been
ra soi1l cover
., wnere the cover s

No.3 as we
damaged. P
over the ps

- The ricns o7

side of o pe surveved for
. topogran:. .. L1 1S, elevation
profile,. above ground
features : uiverts, huts,
trees, St rait, bunds,
etc. Tl f pipeline to
be fixsl . v ¢f Pakistan map
grid. Ti. ... to be plotted on
1:2000 Hocnoooawal Scale and 1:200
Vertica. ... . “ho centre 1ine of
the - .. e tocated by use
of eles .- N .ozator. Depth of
pipeline ... orzunc ievel to be
fixea . ~iscTronic depth
gauginc crunicnt. The alignment
of the . ..o r.s ig marked using
suitabi= T “ihars  at  every
250 mev. oo The height of
the p+ ... . .. oe four feet above
grounc .. -2 ait a five feet

offset <" ~ @ . DIpelline.
B. Re-coating ¢ W 562 .ons with  poor
bond strenctt . ‘et,vnified in Table

I i

Ll oo e

=

S

Tess than &C Cre.o, gSiven in Table
No. 4, Provic n oh croper packing
material urnder ... LU2RChH welghts.

cC. Rectificatior -7 <cuasing faults as per
list given in Tulic old
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Installation ©
automatic

£
i

,
shut-o

BEv-pass a
T valves

Section-3

round the three
. Installation

of insulati:n: ires at these' by-pass
locations. .: . of shut-down of
pipeline acc: . o insulating flange to
be 1installes 1+ ~ns locations as shown
in drawing Nce.

P/U/CP(MG/MI=. _... i21IF 02/4.

3.02 Material Specification: o Tunnritnies
Introduction: The sz:. ... .7 materials, their
specifications and quun . 13.:¢ ure detailed in this
section., As far as poo.:... -cmprenensive details
of the reguirements na. ... provided. However
for smali items like + -t posts, Thermite Welds,
etc. standard\terminoic; e ana even trade name of
well-known prcducts 0o been  used due to
specialized nature of 7. . ~uri.

3.02.1 Pipeline Coatingc M7 .. -7

(A) Tapes - Inner. 7 _DENSO £/20)

Three-ply ro'..-2v.iene tape consisting

of a stabil . _.-uLilvethylene backing

with plastic ~4bber on both sides.

The Tnnerv . w.LE must be fully
compatible : srzcperties of the

primer “@nc roperties of the
outerwrap.

Application t<iroiruture: -40 Deg.C to +60 Deg.C

Operating temba uiure

Buty]l J.lomm
PE TLlomm
Total thickness O.58 mm
Ro11 Size: 100%,/L0mn for

aprltization.

Quantity: 10Z7 iz,

at +23 Deg.C

Elongation at ore
at +23 Deg.C

-60 Deg.c to +65 Deg.C

manual machine

50 N/10mm

400%
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Dielectric strength 40 Kv/mm
wWater vapour

-1 2
transmission 2.10 g/m .24h
The tape musi comoly with DIN 30 672,

A
DIN 53 481, L[l 35, DIN &3 122. The

Tape must o1 amalgamate at the
overlap anc o«-Tween the layers. Peel
Test should w«aow  a cohesive failure
mode. Bon¢ uronath should exceeq

4.0N/10mm.

(B) Tapes - Quterv.~-r _ENED R/20)

Two-ply polys~:. . ¢ne: tape consisting of
a stabilizec Li{-nziyethylene backing

with plastic 2uv.. rubber on one side.
The outerwry.  Lule Tmust be fully
compatible w::" U1 properties of the

inner wrap.

ture: -40 Deg.C to +60 Deg.C
-60 Deg.C to +65 Deg.C

Application t¢ruora
Operating temi.’ Lours

(c)

PE backing RO fiteh

buty] (G 7o
Total C.bomn
Roll Si:ze: “oEM150mm for  machine

application ©o©. manua

ditch applicaz . o, Jen

Quantity: 84 =71

Technical Vil ;
innerwrap tas.o:. Tne
with DIN 23C <7:
DIN 53 122. Moo, oV
tape must fuil, ;

[

< G2t
(o)
[W e

ct @

>

p

- Primer (DENSO M7 2¢

Solution o puty]
unsaponifiable resins
spirit.
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(D)

Application temperature:

Operating temparature:

Flashpoint:

Packed:
The primer: must
DIN 51 757, DIN 51 758,

Quantity: 1200 Litrss -
itire cans packed 4 cans
curton for easy handling.

i1

Lo &

Repair Tape

' DEHSOLEN RP)

Application tzuperature:

Operating
Total thickneno:

Thickness of =&~%11m
Total thicknsze of
Mastic coating:

Tensile strengun:

OIN

Test accorginhg o

Adhesive strencu: on
steel without vimor:

Adhesive strencu:. on
polyethylene:

. Impact resistancs

Ro11

Si1ze:

Quantity:

CemMpd raldre .

Section-3

-10 Deg.C to +75 Deg.C
max. +50 Deg.C |
approx. +24 Deg.C
in 10 Litre tins

comply with:

DIN 53 211,

to be supplied

+5 Deg.C to +40 Deg.C
-20 Deg.C to +50 Deg.C
approx. 1.5 mm

approx. 0.15 mm

approx. 1.35 mm
140 N/cm width

30672,
40 N/cm width

15 N/Cm width

3 Nm
10 Nm
16 Nm

layer
layers:
layers:

G IO =

10M/100mm

250 Relils
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3.02.2

3.02.3

Casing Filler

Kendex 0261 Casing Filler, petroleum based,
compound containing corrosion inhibitors
which is used to fil11 the annulus between the
carrier pipe ana c.zing.

Physical Propertics:

Composition: Petroieum-based compound with
ajgnitives and corrosion
insinttors.

Colaor: Brawn

@ temperatures below

Consistency: i
ut 125 degrees F.

Viscasity: 6.25 & ¢ 212 degrees F.
Weight Per Gallon: 7.0275 Tbs. @ 120 degrees F.

Specific Gravity: .&050 @ 120 degrees F.

(6]

API Gravity Dieiwuczric: 33,8

Strength: 10,00C v/ .130" ASTM D-149 @ 68 degrees

Congealing Point: 127 +/- 5 Degrees F.

Pour Point: 128 -/'- I [egorees F. ASTM D97,
Melt Point: &7 +,- ¢ Dearees F. ASTM D127.
Flash Point: 2Z& L2agraes F,

Volume Weight Factor: 1 Gallon = 7.083 1b.

Ash Content: BN

Qty. 6C Drums (3.2 US Gallons)

Casing End Seals

a) Maloney Zipper @nd seals made of 1/8"
Synthetic rubber with stainless steel
zippers preosure moulded to the rubber
with rubber .rztcctive seal attached to
the seal unzer =“he zipper. Stainless

[dg]
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3.02.4

steel band ziip
20"x24" Qty. 15

b) Link
400-C,

type Moozl
L.in’\"‘sﬁ‘.a

pipe size 0O.D.

Complete Sco’..

Insulating Flancx-

Monholithic Tel ]
equivalent.
pressure rating,
below. Following pors
are required.

- Test Pressur: sn
pressure,

- Operating Tcooe
Deg.C.
- Electrical rcs-:

than 5M Ohm . iz

- Dielectric .ouro

than 2500 vao' .
of current ..
resistance.

- Joints shai®
diverters ang
testing. Luc,
cable for t1u

- For all stes . ..

provided
specificaticn.

- Test certificaiw
each flange
pressure ted!
and dielect
prior to shioran

Section-3

¢ to be provided. Size

HOS .

PL 400 Series NO. LS~

5 NO.2024., For casing
za™, I.D. 23.376".
Juy. 15 Nos.
Trg joints, BASCO
is of size, material,
viag service is given
ormance characteristics

270 be 1.5 times working

recure -5 Deg.C to 70
tuance in dry air better
o0 v.d.c.).

netrr I dry air  better
4. 40 HzZ) with minimal

G ana no reduction  of

. mroviced with  surge
nrovIsIon for field

sonnecting AWG No. 6

Toltne raguired.

w. nevel ends shall be
ner ANSI B 16.25

. oha.i pe provided for

Tl cover hydrostatic
.iectrical  resistance
test  and  the factory

.
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3.02.5

3.02:6

Section-3

Trench Weight Paclking Material Densolen
Rockshield DRM:

2
- Weight approc:. 4C0g/m

- Tenhsile Strenath (DIN 53857)

- Resistance G

tc longtime thermal stress
upto +100 Deg.Cen

- Specific elcctric resistance of wrapping
approx. 0.9 CZnnon

- Resistant Lo salt solutions,
hydrocarbonz, Tungs and soil bacteria.

Roll Size: 105umm width x 50M Long.

-~

Quantity: 2 Fo.ls,

Stopple/Hot Tape “-ntng

The by-pass oper.tion can be done by .use of
three kinds of wLoonping and stopple tees.
These are separi.: o stopple and
tapping operaticc.. ool Tour tappings
for each bypass. "~ i - encirclement
tee requiring o T by-pass but
requiring suffici <7 <uarth cover over the
pipe 1incase O Do sip2s and the 3-way
conduit barrei sp’ .. tees which reaguires only
two tapping per ¢ -.n:o uand goes not  require
more space.

The material 1s cow:o o use of 3-way conduit

barrel split tee: .- L. TWC Dypasses on the
automatic valves . ouwow encs of  the Guddu
barrage. Since Loo Sar-3as field automatic
shut-off valve pic::.. 1. adove grounc the 3-
way Tfull encirclen. i Two. Lan be used there.

Bidders can qucus  Glterrnatives with  full

details of materia’: =hav are proposed to be
used,

(a) 20"xi16"x20", Z-way conduit barrel split
tees with LOR Tlanges and LOR Plugs. By-
pass outlet tc¢ o weld end and bevelled.
Fitting class AHSI 400. The tee would be

7
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(b)

(c)

(d)

(e)

(f)

(g)
(h)

(1)

(J)

(k)

(1)

installed
operation
of 0.250
operating

Section=3

for hot tapping and stopple
on 20 inch pipe of API 50LX56
inch wall thickness. Maximum’

pressure 850 Psi.

16"x12" Full encirclement 3-way tee for
tapping anc stopnle operation with LOR
Flange vioh LOR 2lug and 12 inch weld
end outlet culy bevelled. Class
ANSI 400, 7Tric tee would be installed on
16 inch e ASTM 106 GR B Sch.40.
Maximum opc: Linye prassure 850 Psi.,
12"»12" Fuil unzirclement 3-way tee for
tapping anag cuoople operation with LOR
Flange witi. LJOR Plug. and 12 inch
beveliled we o end outlet, Maximum
operating proczur: 950 Psi.

12 1inch Suirawicn valve ANSI Class 400
for use w3, wnL Z-way tapping tee.

12 inch I .ogs 400 tapping ~machine
adaptor o wilitamson 1200 Tapping
machine,

20 Tnch O hass 400 Tapping machine
adaptor foo wrlliamson 1200 Tapping
machine.

Sandwich walves TOr use with 3-way
tapping tec. (¢ rizh ANSI Class 400.

12 inch Stoneie nousing with plugging
heads with Zi.3¢ 400 fiange.

20" Stoppi: zutixr with holder for use
with Wills.o.cr. 200 machine and 1n 3~
way conduit Surre. sSpiit tee.

12" Stoppiec :ulter with holger for use
with Williamson 1200 machine and in  3-
way full enci-c1:ent tee.

16" Stopple zsutter with holder for use

with Willyanm:

(outlet) 3-wui:

Rubber

sealing cup
head of Willi

,on 1200 machine and 16"x12"

L1 encirclement tee.

for 12 inch Stopple

jamson machine.,
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3.02.8

3.02.9

3.02.10

3.02.11

Section-3

(m) Rubber - sealing cup for 16 inch stopple
head of Williamson machine.

(n) Rubber seaiing cup Tor 20 inch stopple
head of Wiiliamson machine.

Blind Flanges

ANSI 400 conforming to ASTM A°181 GR I OR 11
and ASA B 16.5.

Weld Fittings

Forged steel weld ce¢no fittings conforming to
ANSI B 16.9 for weicina with API 5L X 56 pipe
standard wali utnickiness. Maximum operating
pressure 950 Pgsh.

Flanges Weld Nzl

Faced and creiled Ring Type Joint.
ANSI Class 400 raving. A1l dimensions and
tolerances to ARSI E 16.5 Ring Dimension to
ANSI 16.20. Nom1nal oore as given. Material
ASTM A 105 GRII.

Plug Vvalves

¢ vValves Venturi Pattern
riiing to NACE MR-01-75.
sarpon steel with HRC 22
max, non-threaac o+ o alloy steel HRC 22
max, Gland maliica or ductile iron, Gland
packing compoun: o7 Graphite and TFE. Plug
preloaded with saiancing spring to prevent
taper lock. Botiona Balance Hole Plug coated

Dynamic Balance
flanged ends con
Body and cover o7

oo

(@]

| O i}
[

(RIS

with .003 eiectroless nickel. Sealant
injection fitting. wzather seal at top and
bottom. Valves ve  conform to API 6D,

API 607/API 6F.

Ball Valves

Full bore bail wvalilves ANSI Class 400, Gear
operated (enclosec geazring). Ball ASTM A 48
Class 50 B-22 with 0.003 electroless nickel
coating., Body ASTM A 216 GR WCB. Stem A 322
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3.02.12

3.02.13

3.02.14

3.02.15

Section=-3

GR 4140 LQT. Trunnion/stem/seat seals: Bunha

N’ '0’ Rings. Seat insert: Nylon filled with

MOS.

Triple seat sealing svstem (1) Soft seat (2)
wWide metal to metal seat (3) Fully contained
lubricant seat. Bubole tight sealing system
with double blozk and bleed facility weld
end. Conforming to AFI-6D, API 607/API 6F.

Pipe

ERW or Doublc submerged arc welded .1in

accordance to API AL latest edition.

Pipelengths 40 Tfewt., Ends bevelled to

30 Deg.C + 5 Deg.Cl- O Deg.C. Pipe to be
1

o
supplied bare withouz any coating.

Studs and Bolt

N

To be provided for :he‘ above flanges and
fittings. Following specification to apply.

For studs ASTM &~ 133 GR7M For Bolts A 184
GR 2HX Sizes anc guantities as per Class 400
fittings. *

Cables

One conductcr, stranded, plain annealed
copper, blackh hiah molecular weight
polyethylene insuiation and Jjacket.
Conforming to ASTM cpec., D-1248 Type 1,

Class C, Grade ¢.

Test Posts

Fink type test s
body. Machine =
zinc plated.

tation or eqguivalent. Lexan
crevs, hex-nut, cadmium or

Conduits ultraviciet stabilized polyethylene

predrilled in & Teci lengths with anchor and

access holes for wires. Each station to have

fockable cover, & terminal board with
10
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3.02.16

Section-3

integral compreccion fit base, compression

nut for clampinc the base to the conduit and.

complete hardwarc.

- Single 5 lead

Reference Electroaes

1.4"%1,4"x9" Zinc reference cell bar with
1/4" dia mild : ore packed in  backfill
material 1in cloir ooz, Lead wire of 5 meter
length duly ¢ and sealed to be
provided, For see drawing No.,
P/U/CP TS 04/4

3.03 Installation Specifications

3.03.1

Cleaning, Priminz ans Zoating.

The pipeline s¢zTions to be re-coated are
marked in drawing O.F/U/CP(MG/001)RC/01 and
Table NO.3. The pizsl ne re-coating has to be
done 1in the as 1zi6¢ position. No lifting of
the pipeline by crane or chain pulley block

will be allowed. 7t ;. ueline section’'s to be
re-~coated must ‘. 21 e marked on site and
approval of Engir..r cotatned on  appropriate
drawing. The <z Lrodand the pipe to  be
excavated and r:orove and  shored  up to
provide a non-udusuy space. The ex1sting
coating must e removed. AfTter removal of
coating all the iri1mer. loose rust, scale,

etc. must be ccornrietely removed and clean
bare steel surfiac: cotained., Cleaning can be

by wuse of wire orush. or sand blasting. The
level of cleanin: re¢u reC 1s that obtained
by sand blasting =~ 2Z.36¢ to 1t

The cleaned surizce ©o be primed using the
compatible primer. 7Tre cocating of pipe to be
done wusing manu.. < power machine. The

machine should be suan that it can  provide
proper tension o1 th¢ tape. Both the 3 ply
inner layer and the 2 ply outer layer must be
wrapped at the <camc Lime with the tape
wrapping machine. Hand wrapping of tape
without the machine wili not be permitted.
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3.03.2

.3

. ] ~

Manufacturers reccmmandation of primer drying
time will bea enforcec. The primed pipe must

be protected from acust of the excavated

earth. In order to minimize contamination of
primed pipe withh dust short section to be
primed and coatec zt a time.

The trench must Lo sufficiently wide and
secured to aliow tne machine to be used.

The primer and tzpes inust be store as per
manufacturers recommencation.

Detail actual procodure to be adopted must be

approved by Emploser pricr to start of the
cleaning and re-CouLiing work.

Providing Proper Zarih Cover.,

The sections with iow zarth cover are marked
on drawing NO.P/U/CP(M53/001)BF/07 and Table
NO.4. The exact zilgnment and depth of the
pipe to be fixed 5y survey using electronic
instrument. The 13ins should then be marked by
use of RCC piillars. Suwseguently topographic
and profile surver of 3C meter strip to be
done to estabiteh  the right of way
boundaries.

The back fillwing tc he done with loose rock
free earth excavatel Trom outside the 30
meter right of wua. TiusT. The section five
feet either cige of irne centre 1ine of pipe

to be raised t¢ grovide final  cover of
minimum 30 1nches. The level of the raised
section to be tawer. ana recorded on the as
built survey drawings. The levels to be taken
after proper comupact.on of the backfilled

earth cover.

Coating Repair.

For small sections requiring repairs
following procedure 1c to be followed. The
damaged or exposed section where coating is
found damaged <tz be rcpalred by use of RP
tape. The damagec section to be removed and
properly cleaned. The bare clean pipe to be

12
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3.03.4

3.03.5

Section-3

primed and two lavers of repair tape applied.

The repair tape should extend six 1nches_

beyond the section being repaired.

Rectification of RPipe Casing Faults.

The <casing whicn are shorted and showing
faults are shown in drawing Nos.
P/U/CP(MG/XING/002)SC 01/6 to
P/U/CP{MG/XING/011,5C 0¢/6 and Table 5,

Rectification to be aone by excavation of
both ends of the casing. Removing the ' end
seals 1if any. Cleaning the annulus between
the Carrier pipe of 0.D. 20 inch and casing
pipe I.D. 22.5 inch oy blowing air from one
side and again from the other side. Air
blowing to be agore first at slow rate and
then at higher rate o remove water and loose
dsbriz. The enc scals to be replaced with
Link-ty; e end sea’ anc over that Zipper type

end seal to ensure leak tight ends.
Subsequent.ly potentials to be taken to
ascertain imprcocvement 1n condition of short

!

circuit. After the short circuit has been
isolated the annulus to be filied with the

specified "Castng Fiidert, The detail
procedure to be ol mUst be submitted to the
client for approva.. 211 precautions to be

taken to prevent sntrapment of ailr during
filling operatiorn. Pipe to soil potentials to
be taken prior to start of operation, after
cleaning of annulu: anc a’ter Ti1l1ling of the
annulus with casing 7111er. Test Point to be
installed at each casing wWith one wire
connhected to casing pige, one to carrier pipe
and one to Zn refzrence &lectrode.

es and Shut-cff vValves
Jperation.

Instailation of
Hot Tapping and =

One permanent bypass each 1s tc be provided
across each auucmatic shut-off valve. The
lTocations of these three by-passes are shown
in drewing Noo. E/U/CP{GD-M-016)BP 01/3,
P/U/CP(MG/MISC/0CE /14 :8F C2/3 and

P/U/CP(MG/MISC/0CL,/ /20 BP 0E/3. The two
automatic shut-ofy valives upstream and down
stream across Guadu Zarrage to be .provided

3 BEST AVAILABLE DOCUMENT
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Section-3

by-pass by installation of one each
20"x16"x20" conduit barrel split tee on

either side of the automatic shut-off valves.

The Dby-pass to be welded to this 3-way tee
complete with two 16 1inch plug valves. Before
welding the by-pass to the 3-way tee it
should be tested hydrostatically to 1500 Psi.,
A1l Jjoints to he 100 percent X-rayed for
conformance with ~PI 1304 specification.

The 3-way conduit barrel split tee to be used
for hot tapping the 23 inch pipe. Detail step
by step procedure of the hot-tapping
operation to be submit to the employer for
approval. The procedure will idinclude the
exact alignment of bypass fixed and marked on
site.

After .the two hot tappings are complete and
the bypasses operational, the same Jd-way
tapping tee to be used for stopping the gas
inbetween the bypass oftakes. This would be
done by used of twc ctopple machines. After
sealing of the secticon the 1ine would be cut
at two places for 1nstallation of two full
bore ball valves. After 1nstallation of these
valves both the by-pass and mainline to be
operational. After the 1ine 1is cut for
installaticon of balil valves in the main 1line
an insulating fliange is to be 1installed in
this section a

P/U/CP{GD-M-018) Ci/4,

P/U/CP(MG/MISC/0 1¢)IF 03/4 and
P/U/CP(MG/MIESC/00:/20)IF 04/4.

;

a
v
Ir
c

-~
oy
-
<

At Mari1-Gas fielc by-pass 1s to be provided
as shown 1n the arawing NO.

P/U/CP(GD-M-01E8)SC 01/%. In this case as the
pipelines are anove ground the 3-way full

encirclement tees are proposed. The operation

is similar to the previous one. In this case
the by-pass is of 12 snch diameter.

For providing these by-passes Williamson 1200
machines are suitable and available with both
S ! Southern Gas Co. and Suil Northern Gas Co.
Ltd. The 9gas companies do provide the
servi~tes of hot Lapping and . stopple
operations. The consumable items like cutters
and sealing <cug have been included in
mater.al quantities. So also some of the

BEST AVAILABLE DOCUMENT
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Section-3

material/fittings 1like Class 400 adaptors
have been provided as these are likely not to
be available. The cost of fittings,
installation, testing and cost of equipment
or 1its rental charges to be included in the
prices qucted. Bidder shown check carefully
the availability of all fittings and
equipment which maybe required. Bidder will
be responsible for arranging with the gas
companies and payment to gas companies of any
charges. Bidders must also ensure ~hat
tapping and stopple machines with comp.:..ents
to fit the Class 200 conduit barrel split
tees and full encirclement tees other than
specified are available to perform the full
operation. '

During this operation all emergency
precautions must be laild dowh prior to start
of work. Under nc c¢ircumstances the work of
hot tapping and stopple be started or
progressed without the~ presence of the
employees authorized engineer at all time
til1l the operation 1s complete.

Installation of Bv-pe
by Shut-down of Ga 1

Incase it 1s possible to obtain a shut down

of gas supply for & T imited period the use of

Hot Tapping anc Stopgple method can be

avoided. In sucr & case 1n place of 3-way
9

conduit barrel split tTees and 3-way Tfull
encirclement teses orcinary weld tees of
similar sizes wou'ld be welaed in the cut
sections. Ne nct  wapping - and stopple
operation would be reguired.

Since shut-down of very short duration the
tidders would need to use four separate
independe’ . teams 1o worlt at the three bypass
locations :'d orne insulating flange location
as 1in this case one additional insulating
flange 1s propossc.

The pipeline 18 operating at in pressure of
850 to 900 Psi. The iine would need to 'be
evacuated of gas and tnen purged using targe
slug of 1inert gas Y1ke Carbondioxide or
Nitrogen. There are 8" Blow down valves
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available to reduce the time of this
operation to minimum. Bidders should clearly
give in their proposal the minimum time that’
they would require to purge the 1line and
install the 3-by-passes including 3
insulating flanges and one insulating flange
as per drawing No.P/U/CP{MG/MISC/003/12)IF 02/4.
The minimum <ime to confirmed in the bid
which will binding and guaranteed by bidder.
The bidder will be responsible for purging
the pipeline, installation of by-passes and
recommissioning the gasline.

Al installation of these by-passes and
insulating flanges shall only be undertaken
after detail procedure conforming to the
requirements of API 1104, ANSI B31.8 and
ANSI B31.4 including the safety reguirements
conforming to API 2201 is approved by the

employer,
3.03.7 Potential Monitoring Posts at Pipeline
Casings.

The potential monitoring posts shall be
installed at locations specified in drawing
Nos. P/U/CP(MG/XING/002)CTP 01/6 to
P/U/CP(MG/XING/C 1 )CTP 06/6. A portion of the
post shall be empbedded irn the concrete/soil
depending orn 1its location in a manner that
shall ensure physical stability of the post.
A1l cables terminating into the posts with
compression type iugs shall be adequately
secured and ciear y marked as to the facility
(carrier pipe, casing, 2n reference) they are
connected to.

Three cables which will each connect to
carrier pIpe, casing and Zn reference’
electrode by use of thermite welding will
terminate at this post.

The cable connections should be done at time
of e»posing of casing end seals for
investigation of faults and rectification of
any faults at end seals.
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3.03.8 Rectification of Exposed Pipeline at pDehar
Wah and Nehal Wah :

The section of the pipeline 1is given 1in

drawing No.P/U/CP(MG/MISC/003/6)EP 02/3. The

pipe casing over the pipeline must be cut and

removed. The tape coating in this section

must also be removed. The pipe cleaned by

sand blasting. The cleaned pipe is to be

re-coated as per specification using
3 ply/ 2 ply Densc tape.

A culvert 1is to be constructea over this
section as per drawing Nos.P/U/CP CRC 01/3 to
P/U/CP CRC 03/3. The bidder must ascertain
the actual requirements/dimensions and submit

construction drawing for approval of
employer.
3.03.9 Rectification of Exposed Pipeline at 200M

from T-P 25 towards Guddu.

The section of pipe 1s given in drawing No.

P/U/CP(MG/MISC/003/7) EP 0Z&/3. This portion

of exposea pipe shoulc be covered by a RCC

slab which should be bolted down on the top

of the channel., 4 Four 1nch thick RCC slab of
5'x4’ si1ze should be sufficient. Bidder may

propose other alternative.

.03.10 Topoaraphic Survev

(5]

»
The alignment of the pipeiine 1is to be
exactly located by use of electronic
instrument which should have capability of
locating the pipeline alignment as well as
its depth. .

RCC pillar/marker posts to be fixed with a 5§
foot offset at every 250 meter interval.

The topographic survey of the entire Jlength
to be done. The survey to cover 30 meter
width preferably 15 meters either side of the
confirmed centreline of the 20 inch pipe.

The scale of the survey to be 1:2000

Horizontal and ::200 vertical. The 30 feet
strip and pipeline centreline to be related

17 REST AVAILABLE DOCUMENT



Section-3

to the survey of Pakistan coordinates. The
'L’ section to be taken at each 30 meter
interval. The crossection to be taken of the’
30 meter 1inside strip at each 90 meter
interval and at Jlocation where there are
important changes. A1l structures in this 30
feet strip like trees, tube wells, channels,
roads, culverts, huts, railway, bund, roads,
pipelines, electric and telephone poles,
cables, etc to be marked and located.

3.04 Testing and Commissioning

After rectification of all casing faults, installation
of the test posts at the casings with faults a pipe to
soil potential survey to be done and the potentials
optimized to the minimum level necessary for protection
of the pipeline.

The sectional flow of current across each insulating
flange to be recorded and usec 1in optimization and
levelling of the potential curve.

The difference in potentials between carrier pipe and
casing to be recorded.

The current output from each transformer rectifier to
be optimized to a minimum level.

In case of installation of by-passes by shut-down of
gas supply the detail proceaure ¢f recommissioning of
the entire Mari-Guddu gasline to oe submitted by the
bidder for approval of Emplover prior to start of work.
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SECTION NO. 4

TO BE FILLED BY BIDDER
BILL OF QUANTITIES

List of Materials
Unit Price unit

FOB Price Total
Description Qty. at port CNF CNF

1. 3-Way Conduit Barrel 4 Nos.
Split Tee 20"x16"x20"
with LOR Flange
and LOR Plug

2. 3-Way Full Encircle~ 1 No.»
ment Tee 12"x12" with
LOR Flange and LOR Plug

3-way Full Encircle- 1 No.
ment Tee 16" x12"

with LOR Flange

and LOR Plug

()

4, 12" Sandwich valve 2 Nos.

5. 12" williamson 1200 1 No.
Tapping Machine
Adaptor

6. 20" Williamson 1200 . 1 No.
Tapping Machine .
Adaptor

7. 16" Sandwich Valve 1 No.

8. 12" Stopple housing 1 No.
with 12" Plugging Head

9. 20" Stopple Cutter 4 NoS.
with Holder

10. 12" Stopple Cutter 2 Nos.
with Holder

1 BEST AVAILABLE DOCUMENT



h

BEST AVAILABLE DOCUMENT

‘i 2'd YENT PIPE
! 1P 20f x.375x. 17"
/M
| 20 P12’ CASING PIPE 1 ) }z 20°¢ x.312 W.I 1
3 - = B R )
%29 ——— — ] Zo‘ﬁ 375 WiT
—{10k-5.0m— |.._s 0 m—s{1 O —
CROSSING LIMIT
} Cme—— 30.0m ' s
GAS FLOW

SHORTED CASING OF
DHARKI/SANKHE ROAD

600 MW COMBINED CYCLE POWER PLANT GUDDU
MARI - GUDDU GAS PIPELINE

DRG. No.

PAKISTAN ENGINEERING SERVYICES (PVT) LTD.
: KARACHI

PIUICP (MGIXING/002)SC 01/6
DATE: '

1-2-90

ot




I

_1_*321-15 az

z @ VENT PIPE

¢
J:

(=3

1.P 20 & x-112x.37%

CASmG PIPE

(;zc'ﬂ x.312 W.1

B

D

T T 1 =

20¢x 315 W.T

“‘{l-ZOL‘—L-Om—‘L - 200m  — -—“——-——-*JI*—LO m~'{l.20‘“——
CROSSING LIMIT
%‘ 27-50n J'
GAS FLOW
T A

BEST AVAILABLE DOCUMENT

SHORTED CASING OF

600 MW COMBINED CYCLE POWER PLANT GUDDU
MARI - GUDDU GAS PIPELINE

DRG. No.
PIUICP (MGIXING/Q03 )SC 0216

KANJU/ DHARKI ROAD

PAKISTAN ENGINEERING SERVYICES (PVT) LTD.
KARACHI

DATE:
1-2-50




1'¢ VENT PIpE

L Ll
—— LP 20§ xN2x.37%

v dx N2 W
Q 28 6 x. m CASING PIPE 20 {L‘ 7

s s ss— — ——
’!—zc 1‘35 W.1
125 fzom-t e e LB 0 M e Lotom- 115
L CROSSING LIMIT - | il
i £0.0m - ,
GAS FLOW

BEST AVAILABLE DOCUMENT

SHORTED CASING OF
RAILWAY CROSSING

600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
~  MARI-GUDDU GAS PIPELINE P/UICP (MG/XING/ 004 ) SC 0316

PAKISTAN ENGINEERING SERVYICES (PVT) LTD. DATE:
KARACHI ‘ 1-2-30

€h




-

—

1 ]
1 ¢ VENT PIPE

r— 1.P 20 ﬁleZ x.378%

Q 24 Px312 W.T CASING PIPE ,.5'1 on-¢l'3lz-w~'
s — = : | 1 3
! Lo g e s
—r2sf—s.0m —'L 2133 m ,% 5.0 m —41125,-————
CROSSING LIMIT
} —380m JI
'GAS FLOW
 A——

BEST AVAILABLE DOCUMENT

SHORTED CASING OF
RETI ROAD

600 MW COMBINED CYCLE POWER PLANT GUDDU
--___MARI-GUDDU GAS PIPELINE

DRG. No.
P/U/CP (MG/XING/0Q07)SC 04/6

PAKISTAN ENGINEERING SERVICES (PVT) LTD.
KARACHI

DATE :
1-2-90




2" 6 VENT PIPE

B . « .
META:?ED ROAD — I.P 20 § x.312 x.37$
- .
02 Px312 W.T, CASING PIPE ’ 20 Px312” W
S I 1J j ~ 1 ) — 3
20 g ox 318’
—Jis 87 m—-{‘~ — 170 m : ,% ¢.87m —~11-s'-— SR
CROSSING LIMIT
% 3995 m ﬁ%
GAS FLOW
A—
BEST AVAILABLE DOCUMENT
600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
SHORTED CASING OF - _MARI-GUDDU GAS PIPELINE PIUICP (MGIXING/Q08)SC 0SI6
NATIOANAL HIGHWAY PAKISTAN ENGINEERING SERVICES (PVT) LTD. | DATE:
KARACH! 1-2-90




— 1.P20 P x315%.012

METALLED] ROAD

i o
i MACHKA MINOR

'8 VENT PIPE
[VENT PIPE MISSING)

T

e /
(izd'dx.lvf w1 %Iiﬁx.hk W.T CASING PIPE l
E 1 T T T e e e )
I £.60 m _l___ 100m
| . L
1.5 21.50 m 4 16.60 m o 4 B
11 | —
GAS FLOW

BEST AVAILABLE DOCUMENT

SHORTED CASING OF
MACHKA ROAD, MACHKA MINOR

600 MW COMBINED CYCLE POWER PLANT GUDDU
i MARI - GUDDU GAS PIPELINE

DRG. No.
P/UICP (MG/XING/0Q 11 )SC Q6/6

AND KHAMBRA DISTRIBUTORY

PAKISTAN ENGINEERING SERVYICES (PVT) LTD.
KARACHI

DATE:
1-2-590




o

Qi 1@ VENT PIPE

- !

LP20fx.318 x. 017

B 20 P31 CASING PIPE 7 ' L}z 209 x.312 W.1 2
€ 1 = R = 5 p— g
— 7
T T ¥ 3 (N [ T B PTRVR
—f1ok-s.0m-—d }<~sorm~4umf~
CROSSING LIMIT
} 30.0 m »
GAS FLOW

| BEST AVAILABLE DOCUMENT

CASING TESTING POST
LOCATIONS A

600 MW COMBINED CYCLE POWER PLANT GUDDU
MAR! - GUDDU GAS PIPELINE

DRG. No

PAKISTAN ENGINEERING SERVICES (PVT)

fD.
KARACHI

PIUICP(MGIXING/Q02)XTP 0176

DATE:

1-2-90




¢

« yovent riPE
' . ,' T.P 20 & x-312x.37%
_J T gzth/x.anz CIASING PIPE l; A on'p x.312 W.1
[ D O - | I
] 210" x.375 W.1
—Nln.zoF— I.AOm'—"I'* - - 200m et 1 m—f1.20b—
CROSSING LIMIT
F 27-50m *‘I
GAS FLOW
T —
BEST AVAILARLE DOCUMENT
600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
CASING TESTING POST MARI - GUDDU GAS PIPELINE P/UICP(MGIXING/O03)CTP 02/6
LOCATIONS A PAKISTAN ENGINEERING SERVICES (PVI' LTD. | DATE:
KARACHI 1-2-50




g vent pipe

» [ ]
—— LP20 ¢ x312x.37%

N

Q 20 @ x.312__CASING PIPE 0dx.12 W.Ig
[ ———" i S 1 . — ] S — 2
. | £ad parrs wor e

1.15——‘ '«LAOm 11: R IR 27 I « B | YU Ae— 4.0 tn - 1.25

CROSSING LIMIT
L 60.0 m !
GAS FLOwW
BEST AVAILABLE DOCUMENT
600 -MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.

CASING TESTING POST
LOCATIONS A

MARI - GUDDU GAS PIPELINE

P/UICP(MGIXING/O0L)CTP 0376

PAKISTAN ENGINEERING SERVICES (PVT) LTD.
KARACHI

] DATE:

1-2-90




/.’.__.\ T -
Px312 W.T CASING PIPE 1-53 Q20 a2 wor
— -
] | | B
Lad' g s aas

—1" ¢ VENT PIPE
) . . .
— 1.P 20 f x.312 x.375

IS
- 2las —|

QZL
| I _
—1. 28} S.0r 'IL 113 ’% ~50m —‘1usl~——
CROSSING LIMIT -
} 38-0m —{
" GAS FLOW
A—
‘  BEST AVAILABLE DOCUMENT
600 ‘MW COMBINED CYCLE POWER PLANT GUDDU | DRG. Ne.
CASING TESTING POST MAR! - GUDDU GAS PIPELINE P/UICP(MGIXING/OO7)CTP 04I6
LOCATIONS A PAKISTAN ENGINEERING SERVICES (PVT) LTD. -] DATE:
KARACHI 1-2-90
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Msmﬁzo ROAD

4
2" ¢ vEnT pipE
r‘ ¢

. .
— 1.P 20§ 2.312 ».278

LOCATIONS A

MARI - GUDDU GAS PIPELINE

|
' A-ﬁ ; | \ P Vo
. G . -
. J_L {2 Px012 W.1  CASING PIPE L Q 20 Pxa2 Wi
[ I I ] i ) 2
1= J P4 .
C 4 x. 318
1.8 487 i = 1703 m L t.s7m 1.5f- -
il L 1) -
CROSSING LIMIT
}‘ 19.18m %
GAS FLOW
2257 AYAILARLE DOCUMENT
600 'MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
CASING TESTING POST .

P/U/CP(MGIXING/OOB)CTP 05/6

PAKISTAN ENGINEERING SERVICES (PVT) LTD.
KARACHI

DATE:
1-2-90




—_— /

— 1P 20 $ x375%.312" 2'$ VENT e1pE

(VENT PIPE MISSING)
METALLED]| ROAD .
/ »
o . =)
- MACHKA MINgH

on" #x.218 Wt l gi[a x.]lL W.T CASING PIPE I
 —_— R - = 3
_ }‘ 6-60 m | 100 m |
11-5 4 2.50 m N 16.60 m |
T . ]
GAS FLOW

BEST AVAILAZLE DOCUMENT

600 MW COMBINED CYCLE POWER PLANT GUDDU ] DRG. No.

CASING TESTING POST MARI - GUDDU GAS PIPELINE P/U/CP(MG/XING/O11)CTP 06/6
LOCATIONS A

PAKISTAN ENGINEERING SERVICES (PVT) LTD. | pATE:
KARACHI 1-2-50




' (X
/_me TEST POST __ :

500 mm

1EST POSI

— NSy

a

.6 pvc PIPE

DEPTH VARIES

—— CABLE JOIN]}

¥ 6 AWG HMW/PE -}

“_— —_—
PERMAHEN] ‘@
REFERENCE CELL

PIPE —

HOJTE: WIRES 10 BE INSTALLED
AND PERMANENTLY LABELED

BEST AVAILEBLE DOCUMENT

DRG. No.

\J\\

600 MW COMBINED CYCLE POWER PLANT GUDDU
MARI! - GUDDU GAS PIPELINE

PIUICP TS 01/ 4

TYPICAL TEST STATION
PAKISTAN ENGINEERING SERVICES (PVT) LTD.

DATE:

INSTALLATION
KARACHI

1-2-90




_———FINK 1ES1 POST '

500 mm

DEPIH VARIES
——D

;
/

€ 6 AWG NMW/PE -

CASING PIPH

CARIER PIPE —

1EST POST

—smsisSy

6 & _PVC PIPE

——— CABLE JOINT-

__1-___

NOTE: WIRES 10 BE INSTALLED
AND PERMANENTLY LABELED

{\
. Y
PERMANENT —D-J
REFERENCE CELL

BEST AVAILABLE DOCUN

600 MW COMBINED CYCLE POWER PLANT GUDDU
“  MARI-GUDDU GAS PIPELINE

TYPICAL TEST STATION
INSTALLATION

PAKISTAN ENGINEERING SERVICES (PVT) LTD.
KARACHI .

ENT

DRG. No.

P/UICP TS 0214
DATE:

~ 1-2-90

G




st

SINGLE (5 LEAD]
BIG FINK

E X )
SECTION DETAIL 02

BEST AVAILASLE DOCUMENT

600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
A TYPICAL VIEW OF FINK TYPE MARI-GUDDU GAS PIPELINE P/IUICP TS5 03/4

TEST POST PAKISTAN ENGINEERING SERVICES (PVT) LTD. | DATE:
KARACH! ' 1-2-90




]

/ LEAD WIRE SIZE AND LENGIM
AS REQ'D

EPOXY CAP AS REQUIRED
{ ALTERHATIVE 10 TAPE)

SECURE CABLE 10 CORE USING
COPPER COMPRESSION CONNECTION

—— BACKFILL NAIERIAL
S0°/. GYPSUM
50%/. BENIONITE CLAY

1.AX1.4X 8 (36mmx36mmx 228mm }
—— ZINC REFERENCE CELL BAR WITH 17¢°
{6.3Smm}) DIA. MILD STEEL CORE

.13t

APPROX
o= b

COVER BOTTQM CELL !

i
I
|
I
!
WITH AIR DRY PLASIK —T{ iy \__cu)m BAG
: (B

COATING AS MFG BY
SINCLAIR & RUSH INC.

\

ELECTRONICALLY PURE ZINC 9388°/

APPROX . 8'}) ELECTRODE SURFACE AREA S0 SQ.IN.

b

Y PETRG

SECTION DETAIL 03 BEST AVAILERLE DOCUILLEN

600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
REFERENCE CELL MARI - GUDDU GAS PIPELINE PIUICP TS 04/4

PAKISTAN ENGINEERING SERVICES (PVT) LTD. | DATE:
KARACHI 1-2-30
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MINOR
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| pourfueaase ]
| our

1 ) A i A 1

Y Y \| Y A ’
[« FTY
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(v
o d
‘ Ba

BEST AVAILABLE COPY
600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.

EXPOSED PIPE -

MARI - GUDDU GAS PIPELINE

PIUICP(MG/MISCIO03M )EP 0113

LOCATIONS a5 ]

PAKISTAN ENGINEERING SERVICES (PVI) LTD.

KARACHI

DATE:
1-2-80

NN

d
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t,

SEE _DRAWING NO.

<t

-

~SEE _DRAw)
MG/ XING/

EHAL WAH

EXPOSED PIPE
LOCAT!ONS wesrwacem

600 MW COMBINED CYCLE POWER PLANT GUDDU

MARI - GUDDU GAS PIPELINE

DRG. No.
PIVICP(MGIMISCI00316) EP 02/3

PAKISTAN ENGINEERING SERVICES (PVT)
KARACH!

LTD.

DATE:
~

1-2-90
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BEST AVAICABLE COUFY
600 MW COMBINED CYC1E POWER PLANT GUDDU | DRG. No.
EXPOSED PIPE ~  MARI-GUDDU BAS PIPELINE 1 PIUICP(MGIMISCIO03I7)EP 0313
L LOCATIONS s PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE:
KARACHI 1-2-90
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BEST AVAILABLE COPY

A

TR IR

L1

. M é ; 4 : 12 WIDE
T T T T T T T T T T e e T e e S e e ] SLAB IN PANNELS

EE CETAIL

OF 20DIA
PIPE

———

TYPICAL CULVERT FOR

ROAD CROSSING

600 MW COMBINED CYCLE POWER PLANT GUDDU
MARI - GUDDU GAS PIPELINE

DRG. Na.

PIUICP CRC 0113

PAKISTAN ENGINEERING SERVICES (PVI) LTD.
KARACHI

DATE:
1-2-90




. A, TR R

s LT d—]— 9 thick ree siaB

|
-t l .| .~ CEMENT CONCREIE 136
l " BLOCK MASONRY OR 1S
|~ CLASS BURNT BRICK
} MASCHARY LAID IN 134
[" ' CEMENT MORIOR

|~ WELL COMPACTED SanD

, ==t FiLiED ALL AROUND
= ) _ ] o THE PIPELINE
: : o
e ! ‘
7‘E‘txl\‘\\(x_)L
S B b BT L S LOVER SURNT
SRS b R I
T O S Lolvs J
A N A 7
_6 3_6 . I 2.6
S DT e e T
S S N
R.C.C. 1.4:8
97.5 CFT

BRICK MASONARY= 312 CFT¥THIS PORTION OF EARTH 10
REMAH UNDISTURBED DURING

KARACHI

. EXCAVATION FOR SIDE WALLS
Section-A-A -
BEST AVAILABLE COPY
. 600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No. -
TYPICAL CULVERT FOR MARI - GUDDU GAS PIPELINE P/UICP CRC 0273
ROAD CROSSING PAKISTAN ENGINEERING SERVICES (PVT) LTD DATE:

1-2-90




[

I 4 |

-
45/8 Dla M. S. BAR

Detail ‘B’

5/8 DIA BAR HOOK (SEE DETAIL 8" |

N[

¥ I

! 12

5/8 DA BARS/D 8 C/C

TYPICAL CULVERT FOR MARI-GUDDU GAS PIPELINE

3 IR Ay = et
§ f A S Cr S A , s.;"._ ol

(—:P A r LT T sy 'r?.‘,' ’*"" k '* ﬁ‘ >- : "‘-‘-‘*‘,“":5.‘ :)J vi_. .

. L oistrisution stee 5/ DI BARSE ¢ C/C ’

, 3/8 DIA BARS @ 12°C/C .

; 6.0

l

Detail Of Rcc Slab :
BEST AVAILABLE COPY
R.C.C. 1:2:4
u7 CFT . _ -
. AVE LENGTH=26-0 (ASSUMED) :
600 MW COMBINED CYCLE POWER PLANT GUDDU | ORG. No.

PIUICP CRC 0313

ROAD CROS§ING PAKISTAN ENGINEERING SERVICES (PVT) LTD.

KARACHI

DATE:
1-

2-30
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Erainrad STy T A A o i b & R e O S S
Section_Y-Y
RICIC1:2:4
3.52 CFT  (With RC.C. Post)
BEST AVAILABLE COPY
. 600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
- PILICP PP Q171
TYPICAL PILLAR POST MAR!I - GUDDU GAS PIPELINE 0
INSTALLATION PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE:
KARACH! : 1-2-90
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v XJ SECTION X-X
PLAN
EEST AVAILABLE COPY
600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
TYPICAL VALVE PIT DETAILS _ MAR! - GUDDU GAS PIPELINE PIUICP VP 0172
PAKISTAN ENGINEERING SERVYICES (PVT) LTD. DATE:
KARACHI : 1-2-90
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BEST AVAILABLE COPY
600 MW COMBINED CYCLE POWER PLANT GUDODU | DRG. No.
: - AS PIPELINE PIruicp vP 02/ 2 .
TYPICAL VALVE PIT DETAILS MARI - GUDDY GAS £
PAKIS_TAN ENGINEERING SERVICES (PVT) LTD. ‘ATE:
KARACHI 1-2-90
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11,

12,

13.

Iable 1=A

DRAWING
NO.

MG/VA/001

MG/VA/002

MG/VA/003

MG/VA/004

MG/VA/005

MG/YXING/0C1

PE/RING/002

MG/ XING/00&

MG/ ING/ 004

MG/ XING/00C

MG/ XING/007

MG/ XING/CO&

MG/ XING/0089

of Railway

Vaive Assembly at Mirkosh.

Vaive Assembly at U/S of Barrage
Crosceang.

Assembly at D/S of Railway

Coara,

fssemply at D/S  of Barrage
Trosrong tatls Crossing NO,  MG-1
MLzr T Msnor,

Croicine Detalrls Crossing NO, MG-2
s sLankne Road.

I

Trosrnz Details Crossinag NO.  MG-2
harw - Dhartk Road.

Detalls Crossing NO.MG-~004
irossing.

Detaiils NO.MG/005 & 006

Details Crossing NO.MG-007

Croscang Details NO. MG/008
w-cnal Highway.

Crossing  Details NO. MG/008 Dahar

7 -

" BeST AVAILABLE cory

s\



14,

15,

16.

17.

18.

20.

21.

24,

~N
(4]

27.

28.

MG/XING/010

MG/XING/011

MG/XING/011-4A

MG/XING/011~-E

MG/XING/01Z

MG/XING/012

MG/XING/014

MG/XING/015

MG/XING/016

MG/XING/016~4A

MG/001

MG/002

MG/003
MG/004

MG/00%

Table 1-A

PDetails NO. MG/010 Sahar

L

Machka
Khambra

Crossing Details NO. MG/011
Rcaa, Machka Minor &
Civorioutry., N

roscing Details NO/011~A Metalled
ool Tiossing at Chainage NO.41713

Details NO. MG/011-B
Road Crossing at ch:41873.

Details NO. MG/012 Ghotki

)

Crossing NO.MG-013
Near Gate NO.5.

ils Crossing NO.MG-014
Near Gate-5.

BANG

Sroseinag Detalls Crossing NO.MG-015
U/ nsa Cross Guddu Barraage.

Crosoang Details Crossing NO.MG-016
Cie i T.¥W. outlet Channel.

Crossing NO.
Cressing D/S  Guddu

Foutle Maw of 20" dia Mari-Guddu Gas

booeiineg.
207 s1e mMari-Guddu Gas Pipeline
fiow ziagran.
Fitter Stration at T.P.S.
Pl Launching Area.
Parrage

Mari Pipeline at  Guodu

BEST AVAILABLE COPY

1
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laple 1-8

DRAWING
NO.

GD-PL-002
GD-M-016

MG/MISC/0023/1
TO

MG/MISC/003/2 1

C.P-C/3

C.P-C/§

.P-C/158

(@]

C.P.-Cr16

C.P.-C/17
MG/CP /09
MG/CP/ 11
MG/CP/10

MG/CP/12

MG/CP/14

Route Map of 20" dia Mari-Guddu Gas

Certred Arrangement of Mari  Gas
benvdration and Pig Launching Area.

Route Plan (21‘sheets).
Fipe ‘5077 Potential Results.
rRouts of Paipeline.

Fipe 1o 5611 Potential Posts/
Insta.iation.

Locations of Zinc
10r.  Locations of Surge

Bond-Ho. Installation.
Diz-G-amatic Route of Pipeline.
Prunoeas PSP Posts lnstallation.
mroroned Route Map.

Pronocsed Cathodic Protection

Installation.,

Presosed C.P Station Location NO. 1

BEST AVAILABLE COFY

g



Iable 1-B

MG/CP/15 Proposea C.P Station Location NO,2
MG/CP/16 Proposed C.P Station Location NO.3
MG/CP/17 Proposea C.P Station Location NO.4
MG/CP/18 Propocsed C.P Station Location NO.&
MG/CP/ 21 Su-oe Diverter, Bond Box

Ingtailation Locations.

BEST AVAILABLE CORY



S.NO.

PEEL TEST SURVEY

1

QF

20° MAPT-GUNDU GAS PIPELINE

LOCATIONS

1250M from T-P 1
towards D/S~(Guddu)
K3

600M from 7-P 9

towards D/S (Gucau)

85M from T-FP 13
towards D/S (Guoadu)

3004 from T-F 17
towaras D/S (Guodu;

50M from T-P 2C
towards D/S (Guddu:

300M from T-F 2%
towards D/& (Gucau)

500M from T-P 24
towards U/% (Guadu

o

100M from 7-PR
towards U/S (M

"‘ (&)

1

200M from T-P 25
towardads D/SliGuc

prE ATTENU- WALL DEPTH

TEST ATION THICKNESS  OF
READINGS READINGS READINGS  PIPE
Ll meM | fRo /L
NG BOND 7.25 7.1 3'-6"
WO BOND 8.26 7.1 1’
3,92 5.62 7.2 1!
i.82 4.55 7.2 1!
2.9 4.62 7.1 2'-6"
.72 10.7 7.2 2'-6"
15,688 4,07 7.2 2'-9"
11,76 10.4 7.2 17-11"
27,8 7.08 7.2 2'-4"

2-1 BEST AVAILABLE COPY



S.NO. LOCATIONS

———

10.

1.

12.

13.

15.

-———— ———

400M from T-P 37
towards D/S (Guddu)

25M from T-P 39
towards U/S (Mari)

30M from T-P 46
towards D/S (Gudau)

7004 from T-FP 54
towards D/S (Guddu)

210M from T-P 60
towards U/S (Mari)

60M from T-P 62
towards D/S (Guddu)

PEEL
TEST

READINGS

/1 0mm

[
t

[£e)
o

NO BOND

5.8¢

123,72

Jable-2

ATTENU- WALL DEPTH
ATION THICKNESS OF
READINGS READINGS PIPE
mB/M mm FROM G/L
17.1 7.2 2'-0"
10.4 7.2 2'-4"
2.12 7.2 2'-4"
8.21 7.1 3'-6"
- 7.2 3'-2"
- 7.2 3'-6"

BEST AVAILABLE COPY



(O]

16.

17.

18,

LOCATION

T.

P-1

survey of Ma~3-Guddu Gas Pipeline
Showine ke-nonzing Locations

FROM
DISTANCE
IN METERS

O/H Crossing O/H Croscsing
of Narliwan

R.
cf
F.
ot

[

[-46
Nar

[-22

Nar

1ywah

Tiwan

100

D=4z

mn

600

T.E-10

~J
(2}

0

200

w
o

TO
DISTANCE
IN METERS

RE~COATING ATTENUATION

LENGTH

IN METERS

400

100

150

150

100

400

100

READING
mB/M

[{e]
[ 3}
.8

(3
n
L o}

o
w
™

et
(o)
o

o
1)



20.

21

22.

23.

24,

25,

Note:

LOCATION

T.P-36

T.P-37

T.P-39

T.P-41

T.P-46

T.P-55

FROM
DISTANCE
IN METERS

Surves
Traverse

D/S meanrc

.P-55

sLarted

‘aras D/S.

me:atr.s

TO
DISTANCE
IN METERS

60

100

50

Trom

Traverse towards
Traverse towaras

RE-COATING ATTENUATION

LENGTH

IN METERS

—— e O o e

200

60

15

60

100

2915 Meter

OR

K.M (Approx.)

us’s (T-P
(T-P 63)

"MARI®

'GUDDU'

READING

mB/M

————

10.4

7.8
17.1

10.4

and

and

BFST AVAILABLE DOCUMENT



SR.
NO.

E.

10,

Note:

Survey of Mari-Guddu Gas Pipelj

Showing the Locavions for Backfilling

FROM TO BACKFILLING
DISTANCE DISTANCE LENGTH
IN IN IN PIPE
LOCATION METER METER METER DEPTH
T-P 1 T-P 1 1300 1300 1'-2" to 2'-1"
R-D 44 R-D 44 5-D 43 275 1'-5"
T1-P 13 uss of T7-F 12 50 50 2'-0"
T-FP 15 us/s OF T-P 1% 207 207 1'-6"
T-P 16 500 600 100 0'-6"
T-P 18 200 <00 100 2'-2"
T1-P 20 T-P 20 600 600 1'-9"
T-Pp 21 T-P 25 10C 100 1'-9"
T-p 24 230M U/S 430 100 2'-0'
OF T-P 24
T-P 24 uss oF TP 4 100 100 1= to 2'-1"
T-P 26 u/s 0OF T-= 2¢ 300 300 1'-5"
T-P 48 U/s OF T-F 4& 220 220 2'-4"
T--P 58 T~P £& 800 800 1'-6"
4252 Meters
OR
4.5 km (Aprrox.)
1) Survey startes Trom U/S (T.P 1) and Traverse
was made towarar O/8 (T.P €3).
2) U/S means Traverss nowards 'Mari'  and D/S
means Traversd Lo« 4rds 'Guddu’.

4 -

.
'

BEST AVAILABLE DOCUMENT



S.No.

(D]

Survey of Mari-Guddu Gas Pipeline
Showing the Shorted Casipgs

Locations

Dharki/Sankhe Roagd

Kanju/Dharki Rcag

Railway Crossing

RetY Rcac

National Highway

Machka Road, Macnka Minor
and Khambra Diswributory

PSP
Reading
Veits

0.

-4

.0

Casing
Length
Meters

20.0

48.00

21.33

16.60

Reference
Drawings No.

—— e o o o o

MG/XING/002

MG/ XING/003

MG/ XING/004

MG/ XING/007

MG/XING/008

MG/XING/011

BEST AVAILABLE DOCUMENT
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BY PASS LOCATION

600 MW COMBINED CYCLE POWER PLANT GUDDU
MARI -GUDDU GAS PIFELINE

DRG. No.
P/UICP (GD-M-0Q16) BP 0173

PAKISTAN ENGINEERING SERVICES (PYT) LTD.
KARACHI

DATE:
19-1-390
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BY PASS LOCATION
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DATE:
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BEST AVAILABLE DOCULENT

600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
MARI -
BY PASS LOCATION RI-GUDDU GAS PIPELINE P/UICP (MG/MISC/003/20)BP 03/ 3

PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE:
KARACHI 19.1-90
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SCHEMATIC DIAGRAM OF BY PASS
ON MARI GAS FIELD

600 MW COMBINED CYCLE POWER PLANT GUDDU
MAR! -GUDDU GAS PIPELINE

ORG. No.
PIUICP (GD-M-016) SO QW13

PAKISTAN ENGINEERING SERVICES (PVT) LTD.
KARACHI

DATE:
1-2-90
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600 MW COMBINED CYCLE POWER PLANT GUDDU | DRG. No.
MARI -GUDDU GAS PIPELINE PIUICP (GD-M-016) IF 01/ 4

T

INSULATING FLANGE LOCATION :
PAKISTAN ENGINEERING SERVICES (PVT) LTD. | DATE:
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PAKISTAN ENGINEERING SERVICES (PYT) LTD.
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DATE:
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600 MW COMBINED CYCLE POWER PLANT GuUDDU
MARI - GUDDU GAS PIPELINE

DRG. No.
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PAKISTAN ENGINEERING SERVICES (PVYT) LTD.
. KARACHI

DATE:

19.1.90
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PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE:
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Description

——— - — — — -

11. 16" Stopple Cutter
with Holder

12. Rubber Sealing
Cup for 12 1inch
Stopple Head

13. Rubber Sealing Cup
for 16" 1inch
Stopple Head

14. Rubber sealing
Cup for Stopple Head

16, Blind Flanges
12" ANSI 400
20" ANSI 400
16" ANSI 400

16. Elbows
16" -90 Deg.
12" -90 Deg.
16" -45 Deg.

17, Flanages
16 inch
12 inch

18. Plug valves

16 1nch
12 inch
1 inch

19. Ball valves
20 inch
16 inch

20. Pipe
16 inch x 0.344 x 52
12 inch » 0.312 x 52

21. Trench Weight Packing
Material Densolen :
Rockshield DRM
1050mm (WIDE)x50M (LONG)

Section-4

Unit Price Unit
FOB Price Total
Qty. at port CNF CNF

—— —— e o - -

2 Nos.,

3 Nos.

Nos.

w

8 Nos.

No.

-

Nos.
Nos.
Nos.

w o m

10 Nos.
5 Nos.

Nos.
Nos.
Nos.

Lo N SV <N

Nos.
No.

- A

100 M
20 M

2 Rolls

pEST AVAILABLE. DGl



Description

~——

24,

29,

30

e e

Tape Coating Machine

Densomat VI with Power
Pac.
pipeline in trench with

For coating of 20 inch

Unit Price
FoBs

3 Nos,

3 ply/2 ply tape with 504 overlap,

Roll Size 150mm/100M/125M

Studs and Bolts
Tape

Denso s/20.
Size 100M/150mm

Denso R/20.
Size 125M/150mm

Denso Primer MT/25

Repair Tape
Densolen Rp 10M/100mm

Iﬂsulat1ng Flangye

“Fuel Gas (C.D 20")
~Fut  Gas (0.p 1€7)

Fanife Type
Reference electrodes
Cables Single-Core

~AWG NO, &
~AWG NOC.10

Thermite Welds

Casing Filler

Lot
10517 Rolls,

840 Rolls.

1200 Litres

250 Rolls

3 Nos.
1 No,

15 Nos,

15 Nos.

200 M
150 M

25 Nos.

66 Drums
(3432 Gallons)

Section-4

unit
Price Total
CNF CNF

D Al I Y AT A NI
HCST AYAILADLE BOCL



Description

31. Casing End Seals

-2ipper End Seals
-Link Seals

32. Casing Filler Pump

Qty.

15 Nos.
15 Nos.

Section-4

Unit Price Unit
FOoB Price Total
at port CNF CNF

—— v o — -

BEST AVAILABLE DOCUMENT

73



Section-4
List of Installation

Unit Price unit
FOB Price Total

Description Qty. at port CNF CNF

———— = —— — —— —— -~

1. Installation of 12"
By-pass as per
drawing No.
P/U/CP(GD~-M-016)SD01/3

a) by hot tapping and
stopple operation each,

b) by shut-down of
gas supply each.

2. Installation of 16"
By-pass as per
drawing Nc.
P/U/CP(MG/VA/003)SD 02/3.

(a) by hot tapping/ each
stopple operation

(b) by shut-down of
gas supply each.

Installation of 16"
By-pass as per

drawina No.
P/U/CP/(MG/VA/005)SD03/3

(2]

(a) by hot tapping and
stopple operation each.

(b) by shut-down
of gas supply each.

4, Installation of Insulating
Flange as per drawing No.
P/U/CP(MG/MISC/003/12)IF02/4

-by shut down of each.
gas supply

BEST AVAILABLE DOCUMENT

7Y



Section-4

Unit Price Unit
FOB Price Total
Description Qty. at port CNF CNF

—— o e s o e -———— —— ot - -

5. Excavation of pipe Per M
decoating, cleaning,
priming, coating and
backfilling of earth

6. Excavation of casing ands, each.
instaltlation of end seals,
cleaning of annulus
and filling of annulus
with casing fillar.

(a) Casing as per
drawing No.
P/U/CPIMG/XING/002)8C01/6

(b) <Casing as per
drawing No.
P/U/CPIMG/XING/UU3}ISC02/6

(c) Casing as per
drawing No.
P/U/CPR(MG/XING/004)SC03/6

(d) Casing as per
drawing No.
P/U/CP(MG/XING/0Q07)SC04/6

(e) Casing as per
drawing No.
P/U/CP(MG/XING/008)SC05/6
(f) CcCasing as per

drawing No.
P/U/CP(MG/XING/011)SC~-06/6

r. Installation of Test Posts sach.

}. Removing of Casing at
Nehal Wah and Dehar Wah
and Construction of Culvert. Tumpsum

BEST AVAILABLE DOCUMENT
?ﬁ



ascription

Placing road shield
under trench weights.

Providing additional earth
cover on pipeline on 10ft.
strip upto 30
top of pipeline.

inches from

Carrying out detail
topographic,
survey 30 meter strip of
approximate 60 Kilometer.

elevation

Carrying out electronic

depth and alignment survey
to locate depth of pipeline
with accuracy of +/~

Supply and fixing of RCC
pillar at each 250 meter
along the pipeline.

Construction of RCC valve
boxes for below ground
inch plug valves.

uUnit Price
FOB
Qty. at port

each.

per 100 cft

per Km,

per Km,

per pillar

Section-4

unit
Price Total
CNF CNF

BEST AVAILABLE DOCUMENT

a6



SCTION NO-§

.0 COST ESTIMATE

5.01 Materijal Cost

This cost estimate 1is based orr all imported
materials. The CNF prices are given. The import
duty and taxes on imported material has not been
taken into account as project will be financed by
USAID Grant. The cost estimate assumes that job
will be <carriea out by contractors who have
substantial experience 1n such work.

5.01.1 Material for hot USsSD 270,000
tapping and stopple
operation.

-Contingency 25% usD 67,500
~-Freight and
Documentation USD 84,375
—CNF Kkarachn UsSD 421,875
5.01.2 Valves, Fi1ttings
and, Pipe uUsSD 274,560
-Contingency 25% usD 68,640
-Freight and
Documentation uUsD 85,800
-CNF Karachi usop 429,000
5.01.3 Additional Fittings
in case of gas
supply shut-down usD 20,000
-Contingency 25% USD 5,000
~-Freights and
Documentation usD 6,250
-CNF Karachi usD 31,250
5.01.4 Casing Filler CNF usD 37,740

BEST AVAILABLE DOCUMENT

477



Section-§

5.01.5 Coating and Wrapping
material usD 154,585
-Contingency 25% usD 38,646
-Freight and )
Documentation usD 48,308
-CNF Karachi usbd 241,538
5.01.6 Test Posts, Cables, uUsD 10,000

Thermite wWeld, Zinc
Reference Electrodes,
End Seals, Surge
Diverters

5.01.7 Insulating Flanges usbd 2,000

5.02 Installation Cost

5.02.1 Installation of 12"
By~pass as per drawing
No.P/U/CP(GD-M~-016)SD01/3

.(a) By hot tapping and

stopple operation Rs. 900, €00
(b) By shut-down of
gas supply Rs. 400,000
5.02.2 Installation of 16"

By-pass as per drawing
No.P/U/CP(MG/VA/003)8D02/3

(a) by hot tapping and

stopple operation Rs. 1,000,000
(b) by shut-down of
gas supply Rs. 500,000
5.02.3 Installation of 16"

By-pass as per drawing
No.P/U/CP(MG/VA/005)SD03/3

(a) by hot tapping and

stopple operation Rs. 900,000
(b) by shut-down of
gas supply Rs. 500,000
2
BEST AVAILABLE DOCUMENT

/7



5.02.

5.02.

.10

.11

Section-5

Installation of - .Rs. 50,000
Insulating Flange as

per drawing No.
P/U/CP{MG/MISC/003/12)IF02/4

by shut-down of

gas supply.

Excavation of pipe, Rs. 900,000
decoating, cleaning,

priming, coating and

backfilling Rs. 300/M

for 3000 meters

Excavation of casing Rs. 1,200,000
ends for installation

of end seals, cleaning

the annulus and filling

the annulus with Casing

filler. Details as

per Table 5,

Installation of Test Rs. - 60,000
Post Rs. 4000 each.

Placing of Rockshield Rs. 232,000
under trench weight
Rs. 4000 each.

Carrying out detail Rs. 540,000
topographic and

elevation survey on

100 feet strip of

approx. 60 Km Rs.9000/Km*

Carrying out electronic Rs. 180,000
depth and alignment

survey to locate depth

of pipeline with accuracy

of +/- 3" Rs. 3000/Km

approx. 60 km

Supply and fixing of Rs. 360,000
RCC marker pillar post

as per drawing No.

P/U/CP PPO1 at every 250

meter 1nterval Rs. 1500

per pillar.

BEST AVAILABLE DOCUMENT

9



L

5.02.12

5.02.13

5,02.14

§.02.15

Construction of RCC
valve pit for 16 inch
plug valves Rs. 50,000
per pit. : .

Removing of casing at
Nehal Wah and Dehar
wah and Construction
of Culvert

Providing additional
earth cover over
pipeline at Rs.300
per 100 cft.

Project supervision

Total installation cost
of hot tapping and stop

Contingency 15%

Total Cost

Total Installation cost
by shut-down of gas
supply

Contingency 15%

Total Cost

Jotal material cost by
hot tapping

Total material cost by
shut-down of gas supply

Total material+lnstalla-

tion by hot tapping

Total material+Installa-

tion by shut-down of
gas supply

Sgsxignzi

Rs. 200,000
Rs. 100,000
Rs. 600,000
Rs., 1.25 millio
Rs. 8,422,000
ple

Rs. 1,263,300
Rs. 9,685,300
(USD  450,479)
Rs. 7,072,000
Rs. 1,060,800
Rs, 8,132,800
(Usb  378,270)°
USD 1.142,154
Usb 751,529
UsSD 1.59 million
USD 1.13 millibn

BEST.AVAILABLE DOCUMENT

/00



(1)

Exposed pipe shewing growth
X of grass inte the taps
i coating near Dhayr Wah

q Crossing end, Refey
DRG.NO: MG/MISC/003/8

xpasad pipe showing growth
f grags naar Nehal Wah
tBsdiRd and. Refer v, nE
RG.NO: MG/MISC/003/6 . E s

{3)

iExposedpipe showing growt!
‘of grass fOOtSN'heﬂfiDhet
| wah oroasing.i {Refer

}pac.no;; HE/M15G/003/8 -

i

OEST AVAILABLE DOCUMF.N;
0l




(4) Casing without end seals and exposed
carier pipe without protection near
Nehal Wah and Dhar Wah crossir
shown in DRG., NO: MG/MISC/003/6

(5) Casing without end|seals and separators near Nehal
Wah and Dhar Wah cr{ossing gshown in DRG.NO: MG/MISC/003/6

BEST AVAILABLE BOCURENT /

o
U



(6) Exposed pipe without protection 1mderbm11armar

R=D 55 of Ner11 Minor.

BEST AVAILABLE DOCUMENT
(7) Damaged foatfng after 200 meter
from T-P B5 towards Gudfu.



