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RECTIFICATION OF MARI-GUDDU GAS PIPELINE DEFICIENCIES
 

EXECUTIVE SUMMARY
 

Assignment.
 

Scope of work requirea frld investigation to assess the
 
deficiencies in the Mari-Gudcu Gas Pipeline and the changes
 
required in the exiszrng design. Based on field
 
investigation to prepare technical specifications, bill of
 
quantities and cost e,cma:;e$ For material, equipment and
 
labour for remedying ; e deficiencies.
neq 


The field investiga;,-,,o :oie with followings results:
 

1. 	 The pipe-ne_.:z:r is below standard for 3000
 
meters di,,ie3 o'vr 2r sections along the pipeline
 
route.
 

2. 	 The pipeline :over is insufficient over 4500
 
meters lengtr over 13 sections which is to be
 
rectified by ear- n ::ling over the pipe.
 

3. 	 Six pipeline :,.ngs are shorted which are
 
proposed to ce oo; fec.
 

4. 	 In one section proper culvert has to be provided
 
to protect zhe e;<oosec line.
 

5. 	 Proper alignment, deopth and route survey has to be
 
done to prepare as "land laid" drawing with
 
correlation on Survey of Pakistan coordinates.
 

6. 	 Pipeline marker post are to be installed at each
 
250 meters all along 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 cy shut-down of aas supply and. the
 
other without shut-sown.
 

The total ccsz 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 is 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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Secti on-!I 

SECTION NO.1
 

1.0 FIELD INVESTIGATION
 

The 20" dia Mari-Guddu pipeline construction was
 
started on 14th April,1985 pipeline was and
 
commissioned on 21st Feb.1986. It is supplying 100
 
million cubic feet of gas per day to the Guddu power
 
generation complex. Thc. length as per construction
 
drawing is 59 Kilorete-s.. One of the most important
 
aspect of high pressure gas transmission pipeline is
 
availability of exact, as. ouilt, record of the pipeline
 
and its components. Consequently even though it is not 
covered in the scope of wor, it is necessary to review 
this important area of control. 

1.01 Drawina Revi v,
 

Following drawings were received from Gibbs &
 
Hill:
 

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 iand therefore the pipeline
 
proposed t-levation profile is also not
 
availanle. "As built" drawings of Route
 
Plan are not available. The "as built
 
drawings" snould have shown the exact
 
final location of the as laid"
 
pipelinc, the "as built" route plan
 
should tiso give crossectional details
 
and ';' secton at frequent intervals to
 
show ground crossectional profile. A
 
crossectional profile and 'L' section at
 
100 meter interval and at locations
 
where there are changes in ground
 
profile ano condition would be
 
appropria-,ce. The width of this profile
 
should cover 100 feet wide strip or 50
 
feet either side of the pipeline.
 

B. 	 The "as built" drawing No.MG/001 Route 
Map of 20" is "riot to scale' and cover 
the whole 59 kilometers length in one 
sheet of 18"x32" which is obviously just 
a line diagram. 

1 BEST AVAILABLE DOCUMENT 



Section-1
 

C. 	 The 'as built" drawings of valve
 
assemblies, roads, canals, tube wells,
 
crossings etc., are giver) with
 
dimensions but without any ground
 
profile details, without which the
 
drawings are incomplete,
 

D. 	 It is essential to mark the pipeline
 
route b) permanent marking pillar post.
 
Pillar posts at say, each 250 meters
 
must be irstalled with a 5 feet offset
 
and recoroec on the "as built" drawing.
 
Presently no such posts exist. In order
 
to fix the 'exact' location of the post
 
the exact location of the pipeline would
 
need to be fixed using an electronic
 
pipe locator. The dimensions given from
 
centreline of the canal to pipeline
 
locations. is of no value..
 

E. 	 In \iew of the above there is a need to
 
carryout a detail pipeline route survey
 
to fix the pipeline right of way and all
 
the contours, levels of ground and to
 
chech if -ipeline is in right of way of
 
irrigation department or private
 
ownership etc,. This right of way (ROW)
 
would then need to be maintained as an
 
essential part of securing the safety of
 
the pipt<ine as well as the safety of
 
life and property along the pipeline
 
route. The maintenance of ROW would
 
require. cutting of grass and bushes,
 
filling of washed out earth cover,
 
securing thE canal embarkments, and any
 
other actior, needed to secure the safety
 
of the rip~ me. Presently the ROW is
 
not in a satisfactory condition.
 

1.02 	 Identification of Pipeline Sections to be
 
Re-coated and'-r provided with extra soil
 
cover.
 

In absence of proper "as built" pipeline
 
route drawings a visual survey has been used
 

.to assess these requirements:
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. Qt i on-j 

A. 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 
and are marked on drawing 
No.P/U/CP(MG/OO 1)RC/01 and in Table 
No.3.
 

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

B. LowerinQ
 

The pipeline has shallow cover where 
there was subsoil water problem. That 
problem still exists. To lower an 
operating pipeline which is operating at 
pressure of 900 PSIG and hoop stress of 
over 50 is not advisable. It is 
therefore recommended that the sections 
where cover 'is below 30 inches earth 
filling be done on a width of minimum of 
10 feet, that is, 5 feet either side of 
the centre line. The filling to be done 
so tr, ta,over is brought up Lo 30 
inches. The fil ling sh .Ald then be 
secured whiere necessary by stone 
p itcn i ng. 

It. maybe m-entioned that ROW can only be 
maintan.U and controlled if the private 
propert\. Is purchased and for public
 
propert' a proper contract is made for
 
safety of the gas pipeline ROW.
 

The sections where the pipeline cover is
 
not sufficient are given in drawing
 
No.P/'U/CP/MtG!O01)BF/01 and in Table No.4 
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1.03 Determination of Coating Condition,
 

Pipeline cciiting plays a very important part
 
in providing primary protection against
 
corrosion. The secondary protection is
 
provided by cathodic protection. The design
 
of pipeline coating has a good wargin of
 
safety. The two inner layer provide the basic
 
protection and the two outer lyet- provide
 
the mechanical protection against soil
 
stresses arj external damage during
 
construction. So even if one outer layer is
 
damaged there is still the second layer to
 
provide mechanical protection to the two 3
 
ply inner layers that provide the real
 

separation of soil and water from the pipe.
 

The Third aspect of coating protection is the
 
consistent quality of coating material. The
 
coating material comprises of primer, butyl
 
rubber inner la,er and polyethylene backing.
 
The balance between the bond of primer with
 
bare steel and with butyl is a critical
 
factor. If the mechanical aspect of the
 
coating is sound and if the butyl and
 
polyethylene rmaterials are Of then the final
 
test of a cood coating is its bond with the
 
pipe. If t'hi- ,)no is poor then there is a
 
possibility of seeping in of moisture at
 
damaged locations. If the bond i~s good then
 
even if the coating is damaged the damage is
 
restricted tc, tne location/area of the damage
 
only and ro~stu-e will not travel along the
 
non-bondec coatinooy capillary action. The
 
peel test i& a good method'of checking the
 
bond strength of the tape with the steel
 
pipe.
 

The peel test location were chosen in the
 
areas where the C-Scan 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/O01) PT/01 and Table No.2.
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Peel Test No.1
 

Pipe depth was 3'-6". Soil was dry. There was
 
no bond between tape and pipe. Priming
 
application not sufficient. Pipe surface
 
therefore slightly rusty . Since the pipe has
 
been in ground for over three years it is
 
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 it
 
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 which is within tolerance.
 

Peel Test Nn.3 

Pipe decth was only one foot. The bonding
 
strength of coating was 0.4 Kg/lO mm or

Z.92N/10 mm whic. is within-acceptable limit.
 

The mode of failure was adhesive, whereas
 
cohesive failure is the preferred mode. The
 
surface of p-pe looked slightly rusty. In
 
view of satisfactory bond it appears that 
rusty surface is due to insufficient cleaning 
and priming. The wall thickness was 7.2 mm 
which is within tolerance. The land was dhy 
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/.O 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 is likely due to
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original poor cleaning and priming. The land
 
is under cultivation and wet. The wall
 
thickness was measured at 7.2 mm which is
 
within tolerance.
 

Peel Test No.5
 

Pipe depth was 2'-6" from grvundlevel. The
 
bond strength was 0.4 Kg/IO mm or 3.92N/10 mm
 
which is 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.6
 

Pipe surace was exposed without any ground
 
cover. The bond strength was 1.4 Kg/lO mm or
 
13.72 N/IO mm which is very high bond
 
strength. Inspite of this high bond strength
 
the pipe surface was found slightly rusty
 
which indicates insufficient cleaning of pipe
 
surface. Land 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 Nc.7
 

Pipe depth was 2'-9" from ground level. Bond
 
strength was 1.6 1,g/10 mm or 15.68 N/10mm
 
which is very -high bond strength. Inspite of
 
this high bond strength the failure was
 
adhesive whereas preferred failure mode is
 
cohesive. However at places the butyl rubber
 
which has in 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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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 l'-11" from top of ground to top
 
of pipe. The bonding strength of tape to pipe
 
was 1.2 Kg/lO mm or 11.76 N/I 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 wal.1 thickness was measured
 
at 7.1 mm which is-within tolerance.
 

Peel Test No.9
 

Pipe depth was 2'-4" from ground level. Bond
 
strength was 2.8 Kg/10 mm or 27-.44 N/10 mm
 
which is abnormally high bond strength. The
 
butyl rubber was totally left on pipe
 
surface. The land 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.1, 

Pipe depth was 2'-0" from ground level. The
 
soil was dry. Bond strength was 0.4 Kg/lO mm
 
or 3.92 N/10 mm which is acceptable level.
 
Pipe was slightly rusty. The failure mode was
 
adhesive. Wall thickness was measured at
 
7.2 mm which is within tolerance.
 

Pee! Test No.11 

Pipe depth was 2'-4". Soil was dry. The
 
bonding strength was 0.4 Kg/lO mm or
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3.92 N/IO mm. Pipe was slightly rusty.
 
Failure mode was adhesive. Wall thickness was
 
measured at 7.2 mm which is within tolerance.
 

PelTest No.l2 

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/IO 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 3'-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 3'-2". The bond strength was
 
0.6 Kg/iD mm or 5.88 N/O mm which is
 
satisfactory. The soil was dry. The failure
 
mode was adhesive with part of butyl layer
 
remaining on pipe and part on polyethylene
 
backing. The pipe surface was slightly rusty
 
which appears to be due to insufficient
 
cleaning of pipe. The wall thickness was
 
measured at 7.2 mm which is within tolerance.
 

Peel Test Nc..15,
 

Pipe oepth was 3'-5". The soil was dry. The
 
bond strength of tape to pipe was
 
1.4 Kg/10 mm or 13.72 N/IO mm, this is a high
 
bond strength much above the acceptable level
 
of 4.0 N/IO 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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Following conclusion can be made from above
 
results:
 

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

(b) 	The bond strength of tape to pipe is
 
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 wnich 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 th-is correlation did not exist.
 
However since peel test is done on a
 
very smrni1 section of the pipe it is not
 
necessary that the entire section which
 
is indica.ed by C-Scan as having poor
 
coating w-. 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 therefore being recommended
 
for re-coating. The total length of these
 
sections only 3000 meters and is marked
 
on drawing NO. P/U/CP/(MG/001)KC/01 and
 
in Table No.3
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1.04 Checkinq 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 float 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 is 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 low cover of soil over the
 
pipeline which are marked on drawings No.
 
P/U/CP(MG/OO1)TW/01. It was therefore decided
 
to expose five of these trench weights in one
 
section near the Marl-Gas field and another
 
five near the Guddu Barrage side for
 
inspection b), lifting the trench weights of
 
the pipe.
 

The basic purpose was to check if the coating
 
under the trench weights is in 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 proviaed 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 field 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,
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additional layers were provided under the
 
trench weights that were lifted for
 
observation.
 

1.05 	 Investigation of Pipeline Casing Faults for 
Rectification. 

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

All these casings are in close proximity of
 
the irrigation canals. It is 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 quality or damaged or not installed
 
properly then water will seep into the
 
annulus between carrier pipe and casing,
 
resulting in short circuit 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 pipelrne.
 

a) 	 National Highway Crossing
 
MG-008 -1.25 to -1.OV
 

b) 	 Khanju Dharki Road Crossing
 
MG-O0O -1.25 to -1.1V
 

c) 	 Reti Road Crossing
 
MG-007 -0.94 to -0.70V
 

d) 	 Machka Road Crossing
 
MG-01 -0.54 TO -O.6V
 

e) 	 Railway Crossing
 
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
 
considprable excavation and dewatering if
 
work is carried out in summer. It would be
 
appropriate if the rectifi-cation is carried
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out in months of December 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 Wah and Dahar
 
Wah. Although the crossings of the canals are
 
standard above ground crossings the portions
 
inbetween has been put in a casing without
 
any end seals or separators. The casing and
 
pipe ends are exposed. There is 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
 
c, grass into the tape coating. This is
 
extremely undesirable. Continued growth would
 
result in 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 in exposed
 
position shown in Photograph No.6. There is
 
no casing protection nor there is any special
 
barrier. A high pressure carrier pipe should
 
not be easily accessible to general public.
 
Besides all exposed pipe needs to be
 
inspected regularly for checking the
 
condition of coating. Presently the coating
 
in these sections appears undamaged.
 

Casing at Mac~ika 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 in the drawing
 
NO. MG/XING/011. This needs to be checked by.
 
excavation and installation of pipe vent as
 
per standard practice.
 

1.06 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
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this pipeline is totally above ground and
 
therefore the question of interference with
 
the gas pipeline does not arise.
 

The voltage potential of the wires in 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 and can
 
be dispensed with.
 

1.07 	 Investigate Reauirements for Installation of
 
Bypasgs and Shutoff Valves Arun Lach
 

Automatic Shutoff Valve,.
 

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 is covered under design and
 
technical specification,
 

1.08 	 Rectification of Exposed Carrier Pipe and
 
Casing.
 

The pipe crossing Dahar Wah and Nehal Wah
 
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 is without
 
end Seals or vent pipes. Besides the carrier
 
pie is lying exposed in pedestrian pathway.
 

.This is 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 an), protection is passing through a
 
culvert which is easily accessible to public.
 
This needs to be protected also.
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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 Qf 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 used to determine the location 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 is less than 30 inches.
 

This cover can be provided either by lowering
 
of pipeline or.by adding additional cover of
 
earth. The lowering 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 an), accumulated stress of. lowering.
 
It is not a practical solution. Consequently
 
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 dlong
 
the pipeline on a 30 meter wide strip. All
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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.
 

2.02 Re-coating decision criteria.
 

Our investigation shows a clear positive
 
correlation between low 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 is done on only a
 
10 mm section and basically represents only
 
that point. The analysis shows that section
 
of high attenuation above 5 MB are very
 
likely 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/O1
 
as well as in Table 3.
 

The section of low 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 is small and a project is being
 
started to rectify the faults it is
 
recommended that these sections be re-coated.
 

It is 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 is much more difficult then above
 
ground. It is quite possible that the
 
re-coating job 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
 
200 meters after T-P 25 towards Guddu which
 
is also shown in photograph No.7 at end of
 
this report. Length is approximately 150
 
meters.
 

The coating material specifications and
 
application procedure is covered under
 
Technical Specifications.
 

2.03 Trench Weight Packing Rectification.
 

A total of 58 trench weights have been
 
located as these are exposed to the surface.
 
In view of the investigation all these
 
trench weight's must be lifted and additional
 
packing material put under the weights.
 
Although additional packing in form of more
 
layers of polyethylene tape has been provided
 
it would be even better if more suitable
 
material is used as provided for in the
 
specifications. 

2.04 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 is
 
limited to the locations at which these tests
 
were do'ie. The C-Scan survey 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. All 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 inside and
 
outside. The most realistic method is to
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check the metal ass (wall thickness) all
 
along the pipeline and for the full
 
circumference. Bri' :sn Gas Corporation of 
United Kingdom h -e.t:,eloped
-. what they called
 
the "On-Line Insre~:c;on for metal loss. This
 
inspection car b,- one while the gasline is 
in omeration. -:Tn. L,-'teo,, has been tested and 
proven over .nda-n, is now considered 
to be the c.,, . n.ost accurate system. 
The On-Lint', : o-. for metal loss will 
locate cO-: any point in the
 
pipeline. 1oi . -ac location of this 
corroded arci: :"I of corrosion and if 
the corrosic,: , "-nml or external. The
 
"pig" Lhac ,u ne pipeline is, called 
"intellient • :.t has an inbuilt 
computer puc*.;sure and record the 
metal lo .- data is then put 
through a program for printing 
out. A .'i' thought somewhat 
expensive c: tool to assess,rfu1 
the exact p ,- -he pipeline condition 
in a vetr, :.- way. Once. this data 
becomes can ne used to predict 
the future pre: .- as as well as advice on 
existing .:"I repair/replacement 
decision. 

1t is tns berecornti.. survey should 
done on mar- -" ,n Since the cost of 
mobilization -g- nigh as the equipment 
has to be m -- : exported it would be 
economical - - ction of other lines 
like Khandkc, -, ;: .. , -ul-Guddu lines are 
also conso: :. t-o1e same time. The 
approximate c:.:. - a Su'-vey would be in 
the region c' I This does,:. 150,000. 
not include ". : cies or other import 
that would neec; . --ic y British Gas Plc 
in Pakistan. If :,n,- ,.. o- more pipelines are 
inspected at tzhe ,-:.> tme then there will be 
a saving of ic i5% depending on the 
conditions. 
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2.05 	 By-pass Installf: .on at Automatic Shut-off
 
Va 1yes.
 

Two alternat;ves .:, e-ing specified in the 
documents for th.- installation of the by
pass. 

Alternative
 

This alternat-:v' : for' installation of 
bypass ar i . : ianges by shut down of 
the gas su;_ .- oing of all gas from 
the pipei r C Alln,... sZ.-, done. the 
fittings WO. - , Oe prefabricated and 
ready. Fror. r 1- of shut down and 
immediately L;.:i of all gas from the 
pipeline the - welding operations::L". 111C 
would s , ,> five locations 
simultaneolus. - -estimated that the shut 
would be re" oiJt 18 hours to be on 
safe side. cone earlier so much 
the better. r ctor- with required 
experience _.,:j operations should be 
used to avc i c , ions. 

Alternate
 

In this toe pipeline will 
continue to-) ,- t a:. ior,. Hot tap and 
stopple f-tt n'", ._mppropriate tapping and 
Stopple , , ,eec to be used for 
performing tr,, , ;,: function. In order 
to limit nL. _, , -.appIng and drilling 
operations -- 11 been proposed.,., nave 
Thus fot- ea - two tees have to 
be used. n-, -n fittings on this 
line are ArS . . -_ec. The valves and 
fitting propo-.c' ", - S: 400 Class. 

For the rn , - o,e ball 'alve have 
been proposed. f.: by-pass plugHc.. .:or 
valves are specfe i,r are more suitable 
for by-pass apIc!i 
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2.06 Insulatinc 

Where ever 
most apprzZI :Ti , 
insulating -. .. 

flanges are 

In ca-e of ,.7.v 
will bt snu-L . . 
is being -,tese 
welded in 

is being installed it is 
re to install an 

.Consequently insulating 
,w oed with each by-pass. 

1 when the pipeline 
-, additional one flange 

will simply be 
n:, the pipeline. 

The locat ,:-. 
insulating: 
P/U/CP(GD-t.I--

P/U/CP(MG/ .F' 
P/U/CP(.,N 
P/U/CP(/M G 

. 

" o.1ey-pass 
snown in 

02/4, 
03/4 
-.:4/44 

and of the 
drawing, Nos. 

and 

The arrang: , zre fittings, tees, and
 
valves are ,ra,'ing NO.
 
P/U/CP(GD- M- .
 
P/U/CP(MG/',-. and
 

P/U/CP(MG/\,,.
 

2.07 Exposed . .. eia at. Dahar Wah
 

The pipe sec ng Dahar Wah and Nehal 
Wah aZ in drawing No. 
P/U/CP(MG/._ K- 02/'3 and in photograph 

No. 1,2 etnc of this reports 
needs to . :c make the pipe safe 
and provi a- - oecion to it. The 

casing must L .... : removed. A proper RCC 
culvert. for :,of this section must 
be constru:,,-. ' - DOv, tne culvert to 
be filled ,,r . ic *s necessary and 
essential ressure transmission 
line. in tr. ., ipeline will be 
physically P, . es-.des the Cathodic 
protection i full effective. 

The detail o- :.-red culvert is given 
in drawing Nc. . R 01/3 to 03/3. 

The exposed .g the concrete water 
channel is r, safe. This should be 
protected by 1, 1ition of concrete RCC 
slab of five fo ,D_.... 
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2.08 Special Notc
 

Since there ;.. r-!nough space to install a 
tapping tec , ,C, inch valve at the Mari 
Field By-pacss. by-pass arrangement has 
been propos - the 12 inch by-pass 
already provi:-.. 

The specifica, -Ion o'-he 12 inch, 16 inch and
 
20 inch pine , not available on drawings 
or records. ;"i!mation was provided by
 
WAPDA dur'r S engineer to Guddu.
 
For the . ) it is ASTM, 106 
GR.B.Sch. ... . thickness) and for 12 
inch pipe . Fi cations same
-- a are but
 
pipe is Sch.:, ,all thickness). These
 
specificatio;r . .- ierefore being used for
 
design purpo,.. : ccfications of fittings
 
to be insta,. 
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SECTION NO.3
 

3.0 TECHICAL SPECIFICATIONS
 

3.01 Scope of work 

The work for - rectification and 
improvement of t, .rI-Guddu gas line can 
be divided into f,.- ,:2ons. 

pipe way 
cover fol1o,,,-.: 

A. Detail pr survey to 

The r- , ,: ... o' 50 feet either 
side of .- to De surveyed for 
topogra;... - is, elevation 
profile, .:...1 above ground 
feature:. i oulverts, huts, 
treesc;... o, rail, bunds, 
etc. : . of pipeline to 
be fie. c Pakistan map 
grid. 7i . - . o be plotted on 
1:200C Scale and 1:200 
Vertic ,. " '. centre line of 
the p - . ozated by use 
of ele:o-'" or. Depth of 
pipel e - - uno level to be 
fixec o...eotronic_ depth 

gauging . The alignment 
of the . S marked using 
suitanO.- Z ars at ever) 
250 . ae' The height of 
the p !.. four feet above 
ground ,. at- a five feet 
offset - , . )oelline. 

B. Re-coating ',. sec .ns wi th poor
bond stren.c , eu.ifled in Table 

No.3 as weli .:: . coating has been 
damaged. Pro. ..: e..:-ra soil cover 
over the p-ipi. .,- .ere the cover is 
less than C- . given in Table 

No.4, proic ;- :.: proper packing 
material und- .... crnch weights. 

C. Rectification casing faults as per
 
list given in -c. ~,. 
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D. 	 Installation of y-pass around the three 
automatic sval - \' ives. Installation 
of insulat-,..e at these' by-pass 
locations. of7 shut-down of 
pipeline aec>. i-isulating flange to 
be installe, ,-,, locations as shown 
in drawing tNcc. 
P/U/CP(MG/t,1>':;:F , 02/4. 

3.02 	Material Specificatim,, --- r.ies 

Introduction: The 	 materials,
m-a...... their 
specifications and qu:c-- .i- jetailed in this 
section. As far as poi ... :cxmorenensive details 
of the requirements : .. ,.provided. However 
for small items like :: ;.c'ss, Thermite Welds, 
etc. standard terriino,- ,n3 even trade name of 
well-known prc.ducts - . een used due to 
specialized nature of z. , 

3.02.1 Pi peline Coatinc 

(A) Tapes - Inner. V::,SO S/20) 

Three-ply r. . ene tape consisting 
of a 	 stabii.::: iyethylene backing 
with 	plastic, er on both sides.
 
The 1nne r ,.. -, must be fully 
compatible ,, ,.oerties of the
 
primer at : ;_,-operties of the
 
outerwrap.
 

Application t>:, . : -40 Deg.C to +60 Deg.C 
Operating temc,-r, -60 Deg.c to +65 Deg.C 

Butyl . inn: 
PE .. mn 
Total thickneD& ,.S MM 

Roll 	Size: O0,§mr for manual machine
 
apr, 	 zciti%1or. 

Quantity: 10r ,
 

Tensile sc,.
 
at +23 Deg.C 50 N/lOmm
 

Elongation at :'u,
 
at +23 Deg.C 400%
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Dielectric strength 40 Kv/mm 

Water vapour 

transmission 
-l 

2.10 
2 

g/m .24h 

The tape mu.,- cos1y with DIN 30 672, 
DIN 53 481, 1.'55, DIN 53 122. The 
Tape must f -,i' umamal gamate at the 
overlap ano :w1'cen the layers. Peel 
Test should a cohesive failure 
mode. Bon, :- I::-f~h should exceed 
4. ON/10mm. 

(B) Tapes - OuterN,, S.Q R,/20 

Two-ply pol,,e:,.. 
a stabilizec 
with plastic 
The outerwrj 
compatible ,.:D 
inner wrap. 

.t ape consisting of 
, nylene backing 

rubber or, one side. 
. must be fully 
,roperties of the 

Application t-:,ure: -40 Deg.C to +60 
Operating ter ..' u-c< -60 Deg.C to +65 

Deg.C 
Deg.C 

PE backing 
butyl 
Total C . 

Roll Size: -,50mm for machine 
application . rrnua machine in the 
ditch applic:-.: :., 9er,3somat IV. 

Quantity: 842 , ; 

Technical 
innerwrap 
with DIN 30 
DIN 53 122. 
tape must 

VA.L. 
za,> 

M 
, 

enca1 as with 
7..: ae must comply 

S722> 22 461, DIN 53 455, 
,.:,, overlap 50mm. The 

tfh,::-9;-tn the innerwrap. 

(C) Primer (DENSO .', 

Solution of 
unsaponifiable 
spirit. 

z'l 
resins 

rubber and 
in petroleum 
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Application temperature: -10 Deg.C to +75 Deg.C
 

Operating zem,-r .;ure: max. +50 Deg.C
 

Flashpoint: approx. +24 Deg.C
 

Packed: in 10 Litre tins
 

The primer: m'.ust comply with:
 
DIN 	51 757, Si DIN 53 211.
E>4 758, 


Quantity: 	12(Y; L-res - to be supplied 
in i;:re cans packed 4 cans 

to. ,"rzon for easy handling. 

(D) 	R Tape aj RP)) 

Application z ::-ueture: +5 Deg.C to +40 Deg.C 

,.c : 

Total thickne5:L,: approx. 1.5 mm 

Thickness of --< n. approx. 0.15 mm 
Total thickn-ecs c:
 

Mastic coati:c: approx. 1.35 mm
 

Tensile screrr;--:-: '40 N/cm width
 

Test accoro D '!N 30672,
 

Adhesive strenQ:;A -r,
 
steel withoui "nr: 40 N/cm width 

Operating 	zem-r ture -20 Deg.C to +50 Deg.C
 

-Adhesive strer- 2 
polyethylene: 15 ,N/Cm width
 

Impact resiszaoe 1 layer : 3 Nm
 
2 layers: 10 Nm
 
3 layers: 16 Nm
 

Roll Size: 1OM/lOOmm
 

Quantity: 250 Rolls
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3.02.2 Casing Filler
 

Kendex 0261 Casing Filler, petroleum based
 
compound containing corrosion inhibitors
 
which is used to fill the annulus between the
 
carrier pipe an: , 

:
Physical Proper-.i ...-


Composition: 	 Pezroleum-based compound with
 
ac:ij. i'ves and corrosion
 

Color: Brown
 

Consistency: F-rm Gcl G temperatures below
 
aszui !25 degrees F. 

Viscosity: 6.25 2S C 212 degrees F. 

Weight Per Gallor: 7,75 lbs. @ 120 degrees F. 

Specific Gravi-y: .SfK . 9 120 degrees F. 

API Gravity Die3i::ric: 33.8 

Strength: 10,000 v c0 ASTM D-149 @ 68 degrees
 

Congealing Point: 127 -,- 5 Degrees F.
 

Pour Point: 12, - eorees F. ASTM D97.
 

Melt Point: Degrees F. ASTM D127.
 

Flash Point: 255: .e,-,e F.
 

Volume Weight F-c:.;r: Gallon 7.083 lb.
 

Ash Content:
 

Oty. 60 Drums (-.5 US Gallons)
 

3.02.3 Casing End Seals
 

a) Maloney -ip;.e r end seals made of 1/8" 
Synthetic :-;bber wtr stainless steel 
zippers prorccur, ioulded to the rubber 
with rubber >rcztlve seal attached to 
the seal undertr e zipper. Stainless 
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steel band cipc to be provided. Size
 

20"x24" Qty. 15 NOS.
 

b) 	 Link type Mc. 1 PL 400 Series NO. LS

400-C, Li n,- Sec NO.2024. For casing
 

pipe size . D. 24', I.D. 23.376".
 
Complete SeL'_. *"tv. 15 Nos.
 

.

3.02.4 Insulating Flanc,-


Monolithic iscdt- joints, BASCO 
equivalent. The ccrta..s of size, material, 

pressure rating, f hic service is given 

below. Following p,-rtorniance characteristics 
are required. 

- Test Pressur, be 1.5 times working 

pressure. 

- Operating TDmr. rture -5 Deg.C to 70 
Deg. C. 

- Electrical r-str~se in dry air better 

than 5M Ohrr, v.:V.d.c.'),
 

- Dielectric .:c:., it, dry air better 
than 2500 v'ow :0 Hz with minimal 

of current :L,,C,+, Ulrcino reduction of 
resistance. 

- Joints sha7 , rovioed with surge 
diverters : c ::c',islor, for field 

testing. Lu. ' _:onrlcting AWG No.6 

cable for Tn.:t.:.ng required. 

- For all ste ,. ." zcevel ends shall be 

provided ner ANSI B 16.25 

speci fi catiL-_.. 

- Test certoiL,,e-, i-a. oe provided for 
each flange cover hydrostatic 

pressure ie:, resistanceectricai 


and 	 dielect,-,c t,ot and the factory
 

prior to shiurnt.
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3.02.5 	 Trench Weight Dac iinq Material Densolen
 
Rockshield DRM:
 

2
 

-	 Weight appro:. 4COg/m 

Tensile Streii::th (DIN 53857)
 

- Resistance to longtime thermal stress 
upto +100 De9.Cen 

Specific eleotcric resistance of wrapping
 

approx. 0. .
 

Resistant to salt solutions,
 
hydrocarbon-, : uc-, and soil bacteria.
 

Roll 	Size: ,05Emrm wdth x 50M Long.
 

Quantity: 2,
 

3.02;6 	 Stopple/Hot Tap )rnc
 

The by-pass opr on can De done Dy .use of 
three kinds c ,Fn ana stopple tees. 
These are sepa r-. c-e for stopple and 
tapping oper a ,-:. c- four tappings 
for each bypass, full encirclement 
tee requiringc ::-:,;s per by-pass but 
requiring suff 1 -1rtr cover over the 
pipe incase of : .-.2;ipes and the 3-way 
conduit barrel s_ . oenWich requires only 
two tapping per -,.:: :r:id goes not require 
more space. 

The material is zc,_: C: use of S-way conduit 
barrel split teeL , :,,. two bypasses on the 
automatic valv. encs of the Guddu 
barrage. Since t,....3, field automatic 
shut-off valve .... >.. Do\'e ground the 3
way full encirclet._:,', .. r e used there. 

Bidders can quo,:-z L. rrr,atuives with full 
details of materiacc ;,:.:are proposed to be
 
used.
 

(a) 	 20"x16"x20", 2-u, conduit barrel split
 
tees with LOR Wian/ies and LOR Plugs. By
pass outlet t,& ce weld end and bevelled.
 
Fitting class ;A.NSI 400. The tee would be
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installed for hot tapping and stopple
 
operation on 20 inch pipe of API 5LX56
 
of 0.250 inch wall thickness. Maximum
 
operating pressure 950 Psi.
 

(b) 	 16"x12" Full encirclement 3-way tee for
 
tapping anc stoppie operation with LOR
 
Flange w-,-.u, plug and 12 inch weld
 
end outl e- cL:i>, bevelled. Class
 
ANSI 400. Tn, :ce would be installed on
 
16 inch p, C! ASTH 106 GR B Sch.40.
 
Maximum opi:-::,::.L" pressure 950 Psi.
 

(c) 	 12"x12" Fu,- :-:,-:clement 3-way tee f.or
 
tapping anm :.z,:ple operation with LOR
 
Flange wi, L3, Plug. and 12 inch
 
bevelled -Z.. en outlet. Maximum
 
operating 950 Psi.
 

(d) 	 12 inch SL.;, Valve ANSI Class 400 
for use : ' tappingz. tee.
 

(e) 	 12 inch C tapping 'machine
 
adaptor - .i-. amson 1200 Tapping
 
machine.
 

(f) 	 20 inch, :.,.s, 400 Tapping machine
 
adaptor f&, v; iamson 1200 Tapping
 
machi ne.
 

(g) 	 Sandwich /aL. ve:. for use with 3-way
 
tapping tea. IC -,cm ANSI Class 400.
 

(h) 	 12 inch Szc : 13L)sing with plugging 
heads with 401.0C 1 fiange. 

i) 	20" Stoppl. :.ucu: ih holder for use 
with ,i>i:2..:r. :20 machine and in 3
way condu-: . aplit tee. 

(j) 	 12" Stoppic :c:- witn holder for use
 
with Williar 1200 macrine and in 3
way full ems., 'i ., , tee.
 

(k) 	 16" Stoppla uci.r with holder for use 
with Will",ar 1200 machine and 16"x12" 
(outlet) 3-.;.:. .; encirclement tee. 

(1) 	 Rubber sealing cup for 12 inch Stopple
 
head of Wil'iimson machine.
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m) 	 Rubber sealing cup for 16 inch stopple
 
head of Williamson machine.
 

(n) 	 Rubber sealing cup for 20 inch stopple
 
head of Williznson machine.
 

3.02.7 Blind Flanges
 

ANSI 400 conforminc tc ASTN A 181 GR I OR II
 
and ASA B 16.5.
 

3.02.8 Weld Fittings
 

Forged steel weld eno fittings conforming to 
ANSI B 16.9 for ,'cloir, with API 5L X 56 pipe 
standard wail tnmc noss. Maximum operating 
pressure 950 Ps,. 

3.02.9 Flanges Weld r,-'
 

Faced and d" led Ring Type Joint.
 
ANSI Class 400 rLtin ,. All dimensions and
 
tolerances to ;:;S 16.5 Ring Dimension to
 
ANSI 16.20. Nori.-.-l'! bore as given. Material
 
ASTM A 105 GRIT.
 

3.02.10 Plug Valves
 

Dynamic Balance dl c: Valves Venturi Pattern 
flanged ends co:r; mi r,- to NACE MR-01-75. 
Body and cover of Car-Don steel with HRC 22 
max, non-threacec s rf of alloy steel HRC 22 
max, Gland mailoalc or ductile iron, Gland 
packing compouW:: uf &raphlte and TFE. Plug 
preloaded with >Ka'cing spring to prevent 
taper lock. Bott-ar. iIance Hole Plug coated 
with .003 e etress nickel. Sealant 
injection fittiq. ,:ather seal at top and 
bottom. Valves t. conform to API 6D, 
API 	607/API 6F.
 

3.02.11 Ball Valves
 

Full bore ball valves ANSI Class 400. Gear
 
operated (enclosed gearing). Ball ASTM A 48
 
Class 50 B-22 witn 0.003 electroless nickel
 
coating. Body ASTMl A 216 GR WCB. Stem A 322
 

9 
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GR 4140 LQT. Tiurnion/stem/seat seals: Buna
 
'N' '0' Rings. Sea insert: Nylon filled with
 
MOS.
 

Triple seat sealing system (1) Soft seat (2)
 
Wide metal to metal seat (3) Fully contained
 
lubricant seat. Bubble tight sealing system
 
with double block ard bleed facility weld
 
end. Conforming to API-GD, API 607/API 6F.
 

3.02.12 Pipe
 

ERW or Double suberged arc welded in 
accordance to AP 5L latest edition. 
Pipelengths 40 fee:. Ends bevelled to 
30 Deg.C + 5 Des. C- 0 Deg.C. Pipe to be 
supplied bare wi,out any coating. 

3.02.13 Studs and Bolts
 

To be provided for the above flanges and
 
fittings. Follov;mg specification to apply.
 

For studs ASTVI A 17-S GR7M For Bolts A 194
 
GR 2HX Sizes an- quan:;tles as per Class 400
 

4

fittings. 


3.02.14 Cables
 

One conductor, stranded, plain annealed
 
copper, black hg-n molecular weight
 
polyethylene insuatio and jacket.
 
Conforming to ASTtM spec. D-1248 Type 1,
 
Class C, Grade 5.
 

3.02.15 Test Posts
 

Fink type test stazon or equivalent. Lexan
 
body. Machine screws, hex-nut, cadmium or
 
zinc plated.
 

Conduits ultraviciet stabilized polyethylene
 
predrilled in 5 fet lengths with anchor and
 
access holes for wires. Each station to have
 
lockable cover, a terminal board with
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integral compress-ion fit base, compression
 
rut for clamping the base to the conduit and
 
complete hardware.
 

- Single 5 lead
 

3.02.16 Reference Elect'ro-js 

1.4"x1.4"x9" 7inC rt.erence cell bar with
 
1/4" dia mild see~el core packed in backfill
 
material in clot'. c,.s. Lead wire of 5 meter 
length duly cc , C. and sealed to be 
provided, For c.,, is see drawing No. 
P/U/CP TS 04/4 

3.03 Installation Specificationr
 

3.03.1 Cleanin., Primin - caing.
 

The pipeline seoT.lonE to be re-coated are
 
marked in drawinc ,. CP(MG/O01 )RC/01 and 
Table NO.3. The pon:e re-coating has to be 
done in the as ]La:d position. No lifting of 
the pipeline b> r-Chain pulley block 
will be allowed. ,,,, litne section's to be 
re-coated must -':e marked on site and 
approval of Encjr,;-<- ota.ined on appropriate 
drawing. The - .cjnc the pipe to be 
excavated and c<...: and shored up to 
provide a nor)-oo-' 6r-ace. The existing 
coating must oe r-emoved. After removal of 
coating atl the r:'-1mer. loose rust, scale, 
etc. must be ccrr.-'c-,l \' removed and clean 
bare steel surface c--i;c ned. Cleaning can be 
by use of wire or san.sard blasting. The 
level of cleann- -=::--ec is that obtained 
by sand blasting , c;e to it. 

-The cleaned surF-.u-. to ne primed using the 
compatible primer. T.e coating of pipe to be 
done using manL,.. c.,- power machine. The 
machine should be suci oat it can provide 
proper tension or, e.ape. Both the 3 ply 
inner layer and tie vpi/ outer layer must be 
wrapped at the s tme with theIrnc tape 
wrapping machine, hanrt wrapping of tape 
without the machin- wi', not be permitted. 
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Manufacturers recommenaation of primer drying
 
time will be enforced. The primed pipe must
 
be protected from oust of the excavated
 
earth. In order to minirmize contamination of
 
primed pipe wit; dust short section to be
 
primed and coatec :t a time.
 

The trench mus-. tu., sufficiently wide and
 
secured to allow ne machine to be used.
 

The primer and aE ;,,-jst be stor as per
 
manufacturers recoinuncation.
 

Detail actual procedLre to be adopted must be
 
approved by Emnlo:cr prior to start of the
 
cleaning and re-cc .i-,
 

3.03.2 Providin -tr,
Proper Over.
 

The sections with low earth cover are marked
 
on drawing NO.P,,'U/OP(M4/001)BF/07 and Table
 
NO.4. The exact -aignmentand depth of the
 
pipe to fixed z su-vev using electronic
be b: 
instrument. The l-ne ;ould then be marked by 
use of RCC pillars. Sussequently topographic
 
and profile sur\,e.' of 312 meter strip to be
 
done to estaL sh tne right of way
 
boundaries.
 

The back fillinc tc be done with loose rock
 
free earth exca,..'atec -rom outside the 30
 
meter right of vL'.. ,it. The section five
 
feet either sloe cisft-;w centre line of pipe
 
to be raised t- r-,'i e final cover of
 
minimum 30 ino-e.. Tie level of the raised
 
section to be ta-:cr anc: recorded on the as
 
built survey drav,irgs. Tne levels to be taken
 
after proper conpact on of the backfilled
 
earth cover.
 

3.03.3 Coating Repair.
 

For small sections requiring repairs 
following proceaure is to be followed. The 
damaged or exposed section where coating is 
found damaged to be rcpaired by use of RP 
tape. The damagec section to be removed and 
properly cleaned. The bare clean pipe to be 
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primed and two layers of repair tape applied.
 
The repair tape should extend six inches
 
beyond the section being repaired.
 

3.03.4 	 Rectification of Pipe Casing Faults.
 

The casing whion are shorted and showing 
faults are s ho,;n in drawing Nos. 
P/Ll/CP(MG/XING/002)SC 01/6 to 
P/U/CP(MG/XING/0,I )SC 0/6/ and Table 5. 

Rectification to be oone by excavation of
 
both ends of the casing. Removing the end
 
seals if 	any. Cleaning the annulus between
 
the Carrier pipe of O.D. 20 inch and casing
 
pipe I.D. 23.5 inch cy blowing air from one
 
side and again f-ro;m the other side. Air
 
blowing to be cor-,e First at slow rate and
 
then at higher rate t c remove water and loose 
debris. The enc sea's to be replaced with
 
Link-ty~e 	end sea, anc over that. Zipper type
 
end sea! to ensure leak tight ends.
 
Subsequen-",ly potentqals to be taken to
 
ascertain improvement in condition of short
 
circuit. 	 After the short circuit has been
 
isolated 	 the annulus to be filled with the
 
specified "as~nn *i I e. The detail 
procedure 	to ne L-eC rmust be submitted to the
 
client for approv'7 . All precautions to be 
taken to prevent entrapment of air during
 
filling operation. Pipe to soil potentials to
 
be taken prior to start of operation, after
 
cleaning of annuies anc a,-Ler filling of the
 
annulus with cas -.ier. Test Point to be
 
installed at each cat.ing with one wire
 
connected 	to casing P.De, one to carrier pipe
 
and one to Zn ree -e',- electrode.
 

3.03.5 	 Installation of :'.--.s ano Shut-off Valves 
Hot Tapping and Cperation.Op 

One permanent bypass each is to be provided
 
arross each au.omati c shut-off valve. The 
locations of these ,tree by-passes are shown
 
in drawing No-,. r/ U,/CP(GD-M-016)BP 01/3, 
P/U/CP(MG/MISC/O'-,.'!0: ;.SF 02/3 and
 
P/U/CP(MG/MISC/0C:.,20CB 0S2/,. The two
 
automatic shut-off valvies upstream and down
 
stream across Guadu rsrrage to be provided
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by-pass by installation of one each
 
20"x16"x20" conduit barrel split tee on
 
either side of the automatic shut-off valves.
 
The by-pass to be welded to this 3-way tee
 
complete with two 16 inch plug valves. Before
 
welding the by-pass to the 3-way tee it
 
should be tested hydrostatically to 1500 Psi.
 
All joints to be 100 percent X-rayed for
 
conformance witr, i-I 1.04 specification.
 

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

After the two hot tappings are complete and
 
the bypasses operational, the same .3-way
 
tapping tee to be used for stopping the gas
 
inbetween the bypass oftakes. This would be
 
done by used of two -topple machines. After
 
sealing of the section the i",e would be cut
 
at two places for installation of two full
 
bore ball valves. After installation of these
 
valves both the ny-pass and mainline to be
 
operational. After tne line is cut for
 
installation of ball valves in the main line 
an insulating flange is to be installed in 
this section as snown in the drawing Nos. 
P/U/CP(GD-M-016)F 01/4, 
P/U/CP (MG/t.USC/O 19 )I F 03/4 and 
P,!U/CP(MG/MIS!O0/2C )ZF 04/4. 

At Mari-Gas fielc ny-pass is to be provided 
as shown n the araw- no NO. 
P/U/CP(GD-t1-016)cL 01/2. 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 inch diameter. 

For providing these by-passes Williamson 1200 
machines are suitabic. and available with both 
Si Southern Gas Co. and SUi Northern Gas Co. 
Ltd. The gas companies do provide the 
ser-'i es of hot tapping and stopple 
operations. The consumable items like cutters 
and sealing cup have been included in 
materal quantities. So also some of the 
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material/fittings like 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 its rental charges to be included in the
 
prices quoted. Eidder 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 400 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 laid down prior to start
 
of work. Under nc circumstances the work of
 
hot tapping and stopple be started or
 
progressed without the- presence of the
 
employees authorized engineer at all time
 
till the operation is complete.
 

3.03.6 	 Installation of B\,-casses and Shut-off Valves
 
by Shut-down of Gas F)ow.
 

Incase it is possicie to obtain a shut down
 
of gas supply for a limited period the use of
 
Hot Tapping anc Stopple method can be
 
avoided. In suct a case in place of 3-way
 
conduit barrel spli tees and 3-way full
 
encirclement tees orinarv, weld tees of
 
similar sizes wouLd -e weloed in the cut
 
sections. NC not tapping - and stopple
 
operation would be requirec.
 

Since shut-down of \,er> snort duration the
 
bidders would need to use four separate
 
independe- teams to worli at the three bypass
 
locations :'d one insulating flange location
 
as in this case one additional insulating
 
flange is proposed.
 

The pipeline is operating at in pressure of
 
850 to 900 Psi. The line would need to 'be
 
evacuated of gas and tnen purged using large
 
slug of inert gias like 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 line 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 time 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.
 

All 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 requirements
 
conforming to API 2201 is approved by the
 
employer.
 

3.03.7 	 Potential Monitoring Posts at Pipeline
 
Casinqs.
 

The potential monitoring posts shall be
 
installed at locations specified in drawing
 
Nos. P/U/CP(MG/X:NG/002)CTP 01/6 to
 
P/U/CP(MG/X1TNG/Ci)CTP 06/6. A portion of the
 
post shall be embedded in the concrete/soil
 
depending on its location in a manner that
 
shall ensure physical stability of the post.
 
All cables terminating into the posts with
 
compression type LICs shall be adequately
 
secured and clear'y marked as to the facility
 
(carrier pipe, casing, Zn 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 exposing 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 Pehar
 
Wah and Nehal Wah
 

The section of the pipeline is given in
 
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 Denso tape.
 

A culvert is to be constructeo 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 2 towards Guddu. 

The section of pipe is given in drawing No.
 
P/U/CP(MG/MISC/'003/7) EP 03/3. This portion
 
of exposed pipe should be covered by a RCC
 
slab which should be bolted down on the top
 
of the channel. A four inch thick RCC slab of
 
5'x4' size should be sufficient. Bidder may
 
propose other alternative.
 

3.03.10 	 Topooraphic Surv' 

The alignment of the pipeiine is 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 length
 
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 cent-reline to be related
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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 inside strip at each 90 meter
 
interval and at location where there are
 
important changes. All 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 in optimization and
 
levelling of the potential curve.
 

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

The current output from eacr zransformer rectifier to
 
be optimized to a minimum level.
 

In case of installation of ny-passes by shut-down of 
gas supply the detail procedure of recommissioning of 
the entire Mari-Guddu gasline to ne submitted by the 
bidder for- approval of Employer prior to start of work.
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TO BE FILLED BY BIDDER
 
BILL OF QATITIE
 

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. 	 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
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1- 2-90 
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CASING TESTING POST 
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PAKISTAN ENGINEERING SERVICES (PVT' LTD.KARAC HI 
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PIUICP(MGIXINGIOO3)CTP 

DATE: 

1-2-90 
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600 -MW COMBINED CYCLE POWER PLANT GUDDUMARl - GUDDU GAS PIPELINE 
ISTAN ENGINEERING SERVICES (PVT) LTD. 

KARACHI 

DRG. No. 
PIUICP(MGIXINGIOO4)CTP 

DATE: 

1-2-90 
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BEST AVAILABLE DOCUMENT 

600 MW COMBINED CYCLE POWER PLANT GUDDU DRG. No.CASING TESTING POST MARl- GUDDU GAS PIPELINEj PIUCP(MGXINGIOO7)CTPO416
LOCATIONS A PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 
 1-2-90 
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600 -MW COMBINED CYCLE POWER PLANT GUDDU DRG. No. 
CASING TESTING POST MARl - GUDDU GAS PIPELINEI PIUICP(MGXING/O08)CTP05/6 
LOCATIONS A PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARAC HI 1- 2-90 
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DATE: 

1-2-90 
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6 WIPE 

PIPE -

PERMANENI 

-REFERENCE CELL 
NOTE: WIRES 10 BE INSTALLED . _ p, 

AND PERMAHENILY LAEED 1DB, ET L I-F DJCUl.ii ENT 

TYPICAL TEST STATION 
600 MW COMBINED CYCLE POWER PLANT 

MARI-GUDDU GAS PIPELINE 
GUDDU DRG. No. 

PIU/CP TS 011 
INSTALLATION PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 1-2-90 
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REPERENCE CELL 

NOTE: WIRES TO BE INSTALLED 
AND PERMANENTLY LABOELED BEST AVAILABLE DOC,,ENT 

600 MW COMBINED CYCLE POWER PLANT GUDDU DRG. No. 
TYPICAL TEST STATION - MARI-GUDDU GAS PIPELINE PIU/CP TS 0214 

INSTALLATION PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI " 1-2-90 



SINGLE (5 LEAD) 

BIG FINK 

SECTION DETAIL----092 

BEST AVA!LAHLE UOUMNT 

A TYPICAL VIEW 
TEST 

OF FINK 
POST 

TYPE 
600 MW COMBINED CYCLE POWER PLANT GUDDU 

MARI-GUDDU GAS PIPELINE 
PAKISTAN ENGINEERING SERVICES (PVT) LTD. 

KARACHI 

DRG. No. 
PIU/CP TS 0314 
DATE: 

1-2-90 



LEAD WIRE SIZE AliD LENGTH 
AS REQOD 

EPOXY CAP AS REQUIRED 
4~ JALTERNATIVE TO TAPE) 

.9 -SECURE CABLE TO CORE USING

d_ 
 COPPER COMPRESSION CONNECTION
 

BACKFILL 4ATERIAL
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_ APPROX. s't____ ELECTRODE SURFACE AREA 50 SQ.IN. 

SECTION DETAIL BEST AVL,L .. .C' 

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 
 1-2-90 



MINOR 

I AA 

BEST AVAILABLE COPY 

600 MW COMBINED CYCLE POWER PLANT GUDDU DRG. No. 
EXPOSED PIPE - MARI-GUDDU GAS PIPELINE PU/CP(MG/MISC 003f1)EP 01/3 
LOCATIONS PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 1-2-90 



SEE DRAWING NO. 

B EST AVAILABLE CO PY 4 

600 MlW COMBINED CYCLE POWER PLANT GUDDU DRG. No.EXPOSED PIPE MARI- GUDDU GAS PIPELINE IPUCP(MGMISC,00316) EP 02/3
LOCTINSPAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE:"___,,ARACHI 

1-2-90 



hAJI BACtIAL + 
S HUTTA 

-- , - -/ -- -- MAIN LIN- WALL 'i t II..IC I ,- , -t . --. I-- -.r-

- -+--- ; ,I- +-/C. .. .. .. " i-i : 
f 

SiJ i. "•SE - - LI E 
. -. ." 

S " " 1 ". . * " 

7 - .J - .. . .. . 

L.... BOUNDARY 

600 MW COMBINED 'CYCLE POWER PLANT BUDDU DRG. N.. 
EXPOSED PIPE - 4ARI -GUDDLJ ZAS PIPEtINE fIUCP(MGlMISCIOO3I7)EP 0313 
LOCATIONS mPAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

IK$ARACHI 1-2-90 
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SectionA-A 

- THIS PORTION OF EARTH TO 
REMAIN UNDISTURBED DURING 

EXCAVATION FOR SIDE WALLS 

BEST AVAILABLE COPY 

600 MW COMBINED CYCLE POWER PLANT GUDDU DRG. No. 
TYPICAL CULVERT FOR MARI-GUDDU GAS PIPELINE PIUICP CRC 0213 
ROAD CROSSING P"AKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 1-2- 90 
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Table I-A 

T.,:t_ , !-A 

L.2-AL of L . Drawings 

SR. DRAWING
 
NO. NO. TITLE
 

1. MG/VA/O01 	 '.',,'.: Assembly at U/S of Railway
 

2. MG/VA/002 	 Val'/- Assembly at Mirkosh.
 

3. MG/VA/O03 	 V \'.v( Assembly at U/S of Barrage 

4. MG/VA/004 	 V'.', -,ssemnly at D/S of Railway 

5. MG/VA/005 	 ;ssemoly at D/S of Barrage 

6. MG/XING/0O1 	 2', *,cr1is Crossing NO. MG-1 

7.G/XING/002 	 'c Details Crossing NO. MG-2 
P:: ",,. n e Road. 

8. 	 MG/'XING/O03 ?rs': Lezails Crossing NO. MG-3 
ha: u - Dharli1 Road. 

9. MG/X:ING/004 	 _' )etails Crossing NO.MG-004
P~a.-',,' ', ossing. 

10. MG/XING/O06 2' Deailis NO.MG/005 & 006 

11. MG/XING/OO7 2r'm: Details Crossing NO.MG-007 

12. 	 MG/XING/08 Cr c,,: Details NO. MG/008 
.;-" c . Highway. 

13. MG/XING/009 Zr:snr2 Details NO. MG/009 Dahar
 

B-S-I AVAILABLE 8Py 



14. MG/XING/010 	 Crcv:-s in Details NO. MG/010 Sahar
 

15. 	 MG/XING/011 Crossing Details NO. MG/011 Machka 
Rc ac, Machka Minor & Khambra 

16. 	 MG/XING/Oli-A C rs,rc Details NO/O11-A Metaled 
P:-,"; :3ossing at Chainage NO.41713 

17. 	 MG/XING/011-B C -c Details NO. MG/011-B 
Road Crossing at ch:41873. 

18. MG/XING/012 	 Cr-:i:9 Details NO. MG/012 Ghotki 

19. MG/XING/013 	 Cc.-rG Details Crossing NO.MG-013
 
-i. Crossing Near Gate NO.5. 

20. MG/XING/014 	 2r:tDetails Crossing NO.MG-014 
o :-cS.;ing Near Gate-5. 

21. 	 MG/XING/015 CrDetails Crossing NO.MG-015 
UL). ' -oss Guddu Barrage. 

22. 	 MG/XING/016 r etails Crossing NO.MG-016 
!,n of T.W. outlet Channel. 

23. 	 MG/XING/16-A -! Det.ails Crossing NO. 
Road Crossing D/S Guddu 

24. MG/001 	 FoL'*Ce lan of 20' dia Mari-Guddu Gas 

25. MG/002 	 : Gas PipelineIC. mar i-Guddu 

26. MG/O03 	 2e' at T.P.S.Fi Statior 

27. MG/004 	 rb, L',.uncni nc Area. 

28. MG/O05 	 ,r PiDeline at Guddu Pdrrage
 

-A
 
BEST AVAILABLE COPY 

i/ 



TErle1-B 

j._jt Of Contr-ution 

SR. DRAWING
 
NO. NO. 
 TITLE
 

1. GD-PL-002 
 R Mute ofMap 20" dia 	Mari-Guddu Gas 

2. 
 GD-M-016 	 Gn',:rr.i Arrangement of Mari Gas 
Dnn),cretion and Pig Launching Area. 

3. 	 MG/MISC/003/1
 

TO
 
MG/ MISC/003/21 Roujz Plan (21 	sheets). 

4. C.P-C/3 Pnf: 'Lni Potential 	Results.
 

5. C.P-C/5 
 Route of Pipeline. 

6. C.P-C/I14 PlOn tc, 
 Soil Potential Posts/
 

ins-a , iat-on. 

7. C.P-C/15 
 nstnI lono Locations of Zinc 
Anon n 

8. C.P.-C/16 n,,J i oior. 	 Locations of Surge 
p) I v C-,'. '' 

9. C.P.-C/17 Bond-3-o,. Installation. 

10. MG/CP/09 Dia-- c-i,at 1Zc Route of Ploeline. 

11. MG/CP/i11 Prc,:.e: PSP Posts lnstallation. 

12. MFG/CP/1O Rouz:ete Map. 

13. MG/CP/'12 Pro stc, Cathodic Protection 
I nsta 1 1at on. 

14. MG/CP/14 
 Ponoc- O.P 	 Station Location NO.1 

BEST AVAILABLE COPY 

2.



Table 1-B
 

15. MG/CP/15 	 Pronosea C.P Station Location NO.2
 

16. MG/CP/16 	 Pro c-sed C.P Station Location NO.3
 

17. MG/CP/17 	 Pr2c-cLcj C.P Station Location NO.4 

18. MG/CP/18 	 Propcsed C.P Station Location NO.5
 

19. 	 MG/CP/21 SuL-cIe Diverter, Bond Box
 
instcilation Locations.
 

1-4
 
BEST AVAILABLE COPY 

ji) 



_EL Tf SURVEY 
QF
 

2_C MAP T::D.Q IDr aAS PIPELINE 

WALL DEPTH
 
THICKNESS OF
 
READINGS PIPE 

mm FROM G/L 

7.1 3'-6" 

7.1 1'
 

7.2 1'
 

7.2 1' 

7.1 2'-6" 

7.2 2'-6" 

7.2 2'-9" 

7.2 1'-11"
 

7.2 2'-4" 

S.NO. LOCATIONS 

1. 	 1250M from T-P 1 
towards D/.1-( Guddu) 

2. 	 600M from T-P 9 

towards D/S (Gucou)
 

3. 	 85M from T-P 13 

towards D/S ( Gucdu) 

4. 	 300M from T-P 17 
towaros D/S Guadu;
 

5. 	 50M from T-P 20 
towards D/S (Guddu 

6. 	 300M from T-P 2. 
towards D/E Guclw 

7. 	 500M from T-P 29 
towards U/S (Guodui 

8. 	 100M from 7-P 35 
towards U/S (Mari 

9. 	 200N from T-7:P 3;6 
towards D/Sl(Guoau
 

P2 EL 

TEST 


;*?E/kDIHGS 
i4/lOrm 

rC ROND 

NO BOND 

3.92 


2 

3.92 


T2.7 


15.66 

1, .70. 

2... 


ATTENU-

ATION 


READINGS 
mB/M 

7.25 

8.26 


5.62 


4.55 


4.62 


10.7 


4.07 


10.4 


7.08 


2-1 BEST AVAILABLE COPY
 



S.NO. LOCATIONS 

PEEL 
TEST 

READINGS 
N/ 10T,'n 

ATTENU-
ATION 

READINGS 
mB/M 

WALL 
THICKNESS 
READINGS 

mm 

DEPTH 
OF 

PIPE 
FROM G/L 

10. 400M from T-P 37 
towards D/S (Guddu) 

3.92 17.1 7.2 2'-O" 

11. 25M from T-P 39 
towards U/S (Mari) 

3.92 10.4 7.2 2'-4" 

12. 30M from T-P 46 
towards D/S (Gudau) 

1.96 2.12 7.2 2'-4" 

13. 700f. from T-P 54 
towards D/S (Guddu) 

rfn BOND 8.21 7.1 31-6" 

14. 210M from T-P 60 
towards U/S (Marl ) 

5.8,- 7.2 V-2 ' 

15. 60M from T-p 62 
towards D/S (Guddu) 

13.72 7.2. 6" 

2- 2 BEST AVAILABLE COPY 

7 



Survey of yi=__-,__jddu Gas Pipeline 
Showing E~.o.r. Logationp
 

FROM TO RE-COATING ATTENUATION 

SR. DISTANCE DISTANCE LENGTH READING 
NO. LOCATION IN METERS IN METERS IN METERS mB/M 

1. 	T.P-1 100C 40 , 400 8.84 

2. 	 O/H Crossing O/H Crosz-nz= 10, 100 22.3
 
of Narliwan
 

3. 	 R.[-46 100 250 150 9.24
 

of Narliwah 

4. 	 P .,-42 R. D-43 150 150 5.05
 
0f Narliwar
 

5. 	7 .P-9 600 750 150 12.2 

6. 	 - -1C. 7.P-1C, 10c 100 45.76
 

750 150 A,0 '.01.C,
 

300 40* 100 .59
 

.-I. 600 
 700 100 5.49
 

l 	 S.C-5, 80 30 -.3. 

.c.
" .-	 400 50C. O0 

20C. 2 12E 4.9
 

T. '-20 7 . P'- 2c; 2 20C 20 

1-. 7.P-2i U/S of . -21 6c 6C, . .zl 

25- 365 110 11.1
15. T.P-25 


16. 7.P-2.9 U/S of . 85 8£, 49.4 

17. T.P-32 	 230 250 20 5.19
 

340 360 20 17.6
18. T.P-33 

BEST AVAILABLE COPY 

t/ 



10.4 

Table-3
 

FROM TO RE-COATING ATTENUATION
 
SR. DISTANCE DISTANCE LENGTH READING
 
NO. LOCATION IN METERS iN METERS IN METERS mB/m
 

19. 	 T.P-35 110.1 US 140 30 


T.P-35
 

20. T.P-36 65 265 200 7.8
 

21 T.P-37 400 460 60 17.1
 

22. 	 T.P-39 30M U/S of 45 15 10.4
 
T.P-39
 

23. T.P-41 	 T.P-41 60 60 7.36
 

24. T.P-46 	 U/S of .z-4C 100 100 8.39
 

25. T.P-55 	 U/S of T.P-55 50 50 8.21
 

2915 	Meter
 
OR
 

3 K.M (Approx.)
 

Note: 1) 	 Surve.) -;,:rz 77rom U/S (T-P 1) and 
Traverse t asy',- (T-P 63): D/S. 

2) 	 U/S rn7:'r, -:aversetowards 'MARI' and 
D/S meat-,., ':r,-ivcrse towaros 'GUDDU' 

BEST AVAILABLE DOCUMENT 
3-2
 



Table-4 

Survey 2f Mri-nudd4_ Gas Pipeline
_UMShowing h ;.Q~ _for 1ackfi ]lling 

FROM TO BACKFILLING 
DISTANCE '_):STANCE LENGTH 

SR. IN IN IN PIPE 
NO. LOCATION METER ,.,ETER METER DEPTH 

1. T-P 1 T-P 1 	 1300 1300 1'-2" to 2'-1" 

2. R-D 44 R-D 44 --D 43 275 V-5" 

3. I-P 13 U/S of T-P 13 	 50 50 2'-0" 

4. 	 T-P 15 U/S OF T-P 15 207 207 1 -6" 

600 100 0-6"5. T-P 16 500 


6. T-P 18 300 	 400 100 2-2" 

7. I-P 20 T-P 20 600 600 

8. T-P 21 T-P 10c 100 

9. T-P 24 33D0M U,'S 
OF T-FP 24 

430 i0 2'-0" 

10. T-P 24 U/S O . T-D 2- 100 100 1'-!" to 2'-1

11. T-P 26 U/S OF T-:. 2'- 300 300 l'-5" 

12. T-P 48 U/S OF T-P 4E. 220 220 21-A" 

13. T--P 58 1-P SB; 800 800 1 6" 

4252 Meters
 
OR
 

4.5 Km (ADrrox.)
 

Note: 1) Survey startoc :-n U/S (T.P 1) and Traverse 
Dorc: (T.Pwas made ,/S 63). 

2) 	 U/S means Tr-..rs .owards 'Mari' and D/S 
means Travers. :,c,;aros 'Guddu'. 

AVAILABLE DOCUMENT4 1:BEST 



lible-5
 

Suve f rn-jrLdU A§s Pipeline
 

Showinq t_b Shorted Casinps
 

PSP Casing 
Reading Length Reference 

S.No. Locations VoIts Meters Drawings No. 

1. Dharki/Sankhe Road 0.65 15.23 MG/XING/002 

2. Kanju/Dnarki Roac 1.1 20.0 MG/XING/003 

3. Railway Crossing 0.6 48.00 MG/XING/004 

4. Reti Roac 0.7 21.33 MG/XING/007 

5. National Hihway 1 .0 27.43 MG/XING/008 

6. Machka Road, MacnKa .iinor 0.6 16.60 MG/XING/011 
and Khambra DisTri0Lu0cor' 

- BEST AVAILABLE DOCUMAENT 
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Bj~hhAGE IS .~ .JLr., ANIJ / BY PASS 

- YJ . 37 LL,)':sDV,'- ,5 *.-.,1l /- Ch Ii; 
T. . 37 --- -.--- ! / ! 

r -5 

BE R M IC4 ICLE'OST 

BEST AVA, ALLE D0CU Et 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG. No. 
BY PASS LOCATION MARl -GUDDU GAS PIPELINE P/UICP(MG/MISCIOO19)BP0,13 

PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 19-1-90 
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P3ES7T r.'AlL t.K DOCIL,l,.:,' 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG- No. 
BY PASS LOCATION / MARI - GUDDU GAS PIPELINE PIUICP(MGIMISCIO3120)BP 0313 

PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE::KARACHI 19-1-0 . 



INSULATING FLANGE 7 FULL BORE BALL VALVE 

1-16"xj'6 FULL ENCIRCLE MENT TEE 

" :]1 - i' PLUG VALVE 

-BY PASS 

Q PLUG VALVE 

12 I12"'2 FULL EN4CIRCLEMENT TEE 

/-"12 

Z BEST AVAILA"LE , ,c .q 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG. No. 
SCHEMATIC DIAGRAM OF BY PASS MARI-GUDDU GAS PIPELINE P/U/CP (GO-M-016) SD 01/3 

ON MARl GAS FIELD PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARAC HI 1-2-90 



VALVE 

CLOSURE RAIN CAP 

-- f"BALL 

VALVE --7-

E 

RED TEEZ RED0 IEE 

BALL VALE 

GAS FLOW
 

ELEVAT ION 

20' FULL BORE BALL VALVE BAL- 2C0EU1. BORE BALL VALVE 
lOxiflO' 8' BALL VALE -0 BALL VALVE ' 

BARLSPLIT EEBARREL 
SPLIT TEE 

INSULAIING FLANGE
 

I 14PLU G VALVE2 
 Z' 00 CO ND U IT BA LL VA LV E I" aPLUG VALVE 

PLAN ,6BT PASS 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG. No.SCHEMATIC DIAGRAM OF BY PASS MARl - GUDDU GAS PIPELINE PIU/CP(MGIVA003 )SO 0213ON VALVE ASSEMBLY AT UIS OF 
BARRAGE CROSSING PAISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 1-2-90 



VALVE  _ 
C LOURE RALN CAP 

- ALL 
VALVE 

EE 

zo'.zo' J"\O ......o\srn4 

RED. EE 1o-- RED TEE 

CCN4D ul 

BALL VALE 

._ 
 GAS FLOW 

ELEVAT ION 

7 20' FULL BORE BALL VALVE 6"0 BALL V 8 A LfULL BORE BALL VALVE 
0z6 0 , BALL VALE 8 0lBALL VALVE 

BARREL SPLIT TEE oli, 
BARREL SPLIT TEE 

IASU NG FLANG 
 '
 

16"IPLUG VALVE 
- O 0 CONOUIT BALL VALVE 1610PLUG VALVE 

PLAN 16"0BY PASS 

P"7:T :':'",;.'n K''
",'i
 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG. No.SCHEMATIC DIAGRAM OF BYPASS MARI -GUDDU GAS PIPELINE PIUCP(MGIVAI005) S0 0313
ON VALVE ASSEMBLY AT DIS OF
BARRAGE CROSSING PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 

KARACHI 1- 2-90
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Ch.-3-800 INSULATING FLANGE o 

LST 'V'"W D',> 

600 MW COMBINED CYCLE POWER PLANT GUDDUI ORG. No. 

INSULATING FLANGE LOCATION MARl -GUDDU GAS PIPELINE PIUICP(MGIMISCIOO3/12)IF 0214 

PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 
I KARACHI 19-1-90 



PROPOSED 

Ch. 557 

GAS L ile 
W T. 375"---

8AHhAGE 
8LOWDO',it 

I 

ISOIATING AUD 
VALVE ASSE, iP ' 

-=- 1\ 

BY PASS 
S 

2../ 

BERM '-INSULAYING FLANGE 

-

INSULATING FLANGE LOCATION 
600 MW COMBINED CYCLE POWER PLANT GUDDU

MARl- GUDDU GAS PIPELINE 
PAKISTAN ENGINEERING SERVICES (PVT) LTD. 

KARACHI 

Oh.
 

-1 -rIC 

,1ST,,,L
,~c2 .' 

ORG. No. 
P/UIlP(HGIMISCIOO3119)IF 0314 

DATE: 

19-1-90
 



InI 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG. No.INSULATING FLANGE LOCATION MRI- GUDDU GAS PIPELINE RIJICP(MGMSCl00320) IF04/4PAKISTAN ENGINEERING SERVICES (PVT) LTD. OATE: 

KARACHI 
 19_1_90
 



LEGEND
~~~~~ADDITIGI AL WEtDS 1! - -PIPIPE U S 

2- STEEL SECTIONS 
E PUPS 

ABOVE ANJSI 50 3- SEALING GASHETS 
4- INSULATI4G RINGE 
5- DIELECTRIC FILLER 
6- INTERNAL LINING 

REST i'VIALE cc; 

600 MW COMBINED CYCLE POWER PLANT GUDDU ORG. No.TYPICAL ISOLATING JOINT MARI-GUDDU GAS PIPELINE P/U/CP IJ 0111PAKISTAN ENGINEERING SERVICES (PVT) LTD. DATE: 
KARACHI 1-2-90 



Unit Price Unit 
FOB Price Total 

Description Qty. at port CNF CNF 

11. 	 16" Stopple Cutter 2 Nos.
 
with Holder
 

12. 	 Rubber Sealing 3 Nos.
 
Cup for 12 inch
 
Stopple Head
 

13. 	 Rubber Sealing Cup 3 Nos.
 
for 16" inch
 
Stopple Head
 

14. 	 Rubber sealing 8 Nos.
 
Cup for Stopple Head
 

15. 	 Blind Flanges
 
12" ANSI 400 1 No.
 
20" ANSI 400 4 Nos.
 
16" ANSI 400 1 No.
 

16. 	 Elbows
 
16" -90 Deg. 8 Nos.
 
12" -90 Deg. 6 Nos.
 
16" -45 Deg. 3 Nos.
 

17. 	 Flanges
 
16 inch 10 Nos.
 
12 inch 5 Nos.
 

18. 	 Plug Valves
 

16 inch 4 Nos.
 
12 inch 2 Nos.
 
1 inch 6 Nos.
 

19. 	 Ball Valves
 
20 inch 4 Nos.
 
16 inch 1 No.
 

20. 	 Pipe
 
16 inch x 0.344 x 52 100 M
 
12 inch x 0.312 x 52 20 M
 

21. 	 Trench Weight Packing 2 Rolls
 
Material Densolen
 
Rockshield DRM
 
1050mm (WIDE)x50M (LONG)
 

I31IST AVAILABLE2 




Description 	 Unit Price
Descri--i-	 Unit
 
FOB
Qty. 	 Price Total
at port 
 CNF 
 CNF
 

22. 	 Tape Coating Machine 
 3 Nos.
Densomat vI 
with Power
Pac. For coating of 20 

pipeline in trench with 

inch
 

3 rly/2 ply tape with 50% 
overlap.

Roll Size 150mm/1OOM/125M
 

23. 
 Studs and Bolts 

Lot
 

24. 	 Tape
 
Denso S/20.
Size 	IOOM/15Omm 


1051 	Rolls.
 

Denso R/20.
12 5
Size M/15omm 
 840 	 Rolls.
 

Denso Primer MT/25 
 1200 Litres
 

Repair Tape 
 250 	 Rolls
Densolen RP 1OM/lOOmm
 

25. 	 Insulatri g Flance 

-FuI I Gas (0.D 20") 3 Nos.-Pus Gas (. D 	 16") 1 No.
 

st Posts
 
7
 ype: Fink Type 


15 Nos.
 
27. 
 Reference electrodes 


15 Nos.
 

28. 	 Cables Single-Core
 
-AWG 
NO.,
 
-AWG NO.1 


200 M
150 

M


29. 	 Thermite Welds 

25 Nos.
 

30 	 Casing Filler 

66 Drums
 

(3432 Gallons)
 

Avi" L3 1, 



Section-4
 

Unit Price Unit
 
FOB Price Total
 

Description Qty. at port CNF CNF
 

31. Casing End Seals
 

-Zipper End Seals 15 Nos.
 
-Link Seals 15 Nos.
 

32. Casing Filler Pump 1 No.
 

4
 

BEST AVAILABLE DOCUMENT 



Section-4 

Li& f Instal IAjiQI 

Description Qty. 

Unit Price 
FOB 

at port 

Unit 
Price 
CNF 

Total 
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 No. 
P/U/CP(MG/VA/003)SD 02/3. 

(a) by hot tapping/ 
stopple operation 

each 

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

3. Installation of 16" 
By-pass as per 
drawing No. 
D/U/CP/(MG/VA/005)SD03/3 

(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 
gas supply 

each. 

5 
BEST AVAILABLE DOCUMENT 



ection-a
 

Unit Price Unit 
FOB Price Total 

Description Qty. at port CNF CNF 

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

6. 	 Excavation of casing ends, each.
 
installation of end seals,
 
cleaning of annulus
 
and filling of annulus
 
with casing filler.
 

(a) 	Casing as per
 
drawing 	No.
 
./U/CP(tG/XING/002)SC01/6
 

(b) 	Casing as per
 
drawing No.
 
P/U/CP(MG/XING/UU3)SC02/6
 

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

(d) 	Casing as per
 
drawing No.
 
P/U/CP(MG/XING/007)SC04/6
 

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

(f) 	Casing as per
 
drawing No.
 
P/U/CP(MG/XING/011)SC-06/6
 

F. 	 Installation of Test Posts each.
 

1. 	 Removing of Casing at
 
Nehal Wah and Dehar Wah
 
and Construction of Culvert. lumpsum
 

6 

BEST 	AVAILABLE DOCUMENT 



Section-4 

Unit Price Unit
 
FOB Price Total
 

ascription Oty. at port CNF CNF
 

Placing road shield each.
 
under trench weights.
 

D. 	 Providing additional earth per 100 cft
 
cover on pipeline on loft.
 
strip upto 30 inches from
 
top of pipeline.
 

1. 	Carrying out detail per Km.
 
topographic, elevation
 
survey 30 meter strip of
 
approximate 60 Kilometer.
 

2. 	Carrying out electronic Per Km.
 
depth and alignment survey
 
to locate depth of pipeline
 
with accuracy of +,'- 3 inches.
 

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

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

7 

BEST AVAILABLE DOCUMENT 



.0 

ECTION NO-5
 

ESTIMATE 

5.01 Mterial Cost
 

This cost estimate is based on all imported
 
materials. The CNF prices are given. The import
 
duty and taxes on imported miterial 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 in such work.
 

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

-Contingency 25% USD 67,500
 

-Freight and
 
Documentation USD 84,375
 

-CNF Karachi 	 USD 421,875
 

5.01.2 	 Valves, Fittings
 
and, Pipe USD 274,560
 

-Contingency 25% USD 68,640
 

-Freight and
 
Documentation USD 85,800
 

-CNF Karachi 	 USD 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 C)OCLI 



Section-5
 

5.01.5 Coating and Wrapping 
material USD 154,585 

-Contingency 25% USD 38,646 

-Freight and 
Documentation USD 48,308 

-CNF Karachi USD 241,539 

5.01.6 Test Posts, Cables, 
Thermite Weld, Zinc 
Reference Electrodes, 

End Seals, Surge 
Diverters 

USD 10,000 

5.01.7 Insulating Flanges USD 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. 900,000
 

(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(t.1G/VA/003)SD02/3
 

(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
 



5.02.4 Installation of Rs. 
Insulating Flange as 
per drawing No. 
P/U/CP(MG/MISC/003/12)IF02/4 
by shut-down of 

gas supply. 

50,000 

5.02.5 Excavation of pipe, 
decoating, cleaning, 
priming, coating and 
backfilling Rs. 300/M 
for 3000 meters 

Rs. 900,000 

5.02.6 Excavation of casing 
ends for installation 
of end seals, cleaning 

the annulus and filling 
the annulus with Casing 
filler. Details as 

Rs. 1,200,000 

per Table 5. 

5.02.7 Installation of Test 
Post Rs. 4000 each. 

Rs. 60,000 

5.02.8 Placing of Rockshield 
under trench weight 
Rs. 4000 each. 

Rs. 232,000 

5.02.9 Carrying out aetail 
topographic and 
elevation survey on 
100 feet strip of 
approx. 60 Km Rs.9000/Km" 

Rs. 540,000 

5.02.10 Carrying out electroni'c 
depth and alignment 
survey to locate depth 
of pipeline with accuracy 
of +/- 3" Rs. 3000/Km 
approx. 60 Km 

Rs. 180,000 

5.02.11 Supply and fixing of 
RCC marker pillar post 
as per drawing No. 
P/U/CP PP01 at every 250 

meter interval Rs. 1500 

Rs. 360,000 

per pillar. 

3 

BEST AVAILABLE DOCUMENT 
(C, 



5.02.12 	 Construction of RCC 

valve pit for 16 inch
 
plug valves Rs. 50,000
 
per pit.
 

5.02.13 	 Removing of casing at 

Nehal Wah and Dehar
 
Wah and Construction
 
of Culvert
 

5.02.14 	 Providing additional 

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

5.02.15 	 Project supervision 


Total installation cost 


of hot tapping and stopple
 

Contingency 15% 


Total Cost 


Total Installation cost 

by shut-down of gas
 
supply
 

Contingency 15% 


Total Cost 


Total material cost by 

hot tapping
 

Total material cost by 

shut-down of gas supply
 

Total material+Installa-

tion by hot tapping
 

Total material+Installa-

tion by shut-down of
 
gas supply
 

4
 

Rs. 200,000
 

Rs. 100,000
 

Rs. 600,000
 

Rs. 1.25 millio
 

Rs. 8,422,000
 

Rs. 1,263,300
 

Rs. 9,685,300
 
(USD 450,479)
 

Rs. 7,072,000
 

Rs. 1,060,800
 

Rs, 8,132,800
 
(USD 378,270):
 

USD 1.142,154
 

USD 751,529
 

USD 1.59 million
 

USD 1.13 million
 

BESTAVAILABLE DOOUMENT 

/C) 



/ -%."? - 1 	 Exposed pipe showinq growtb 
of grass into the tap* 
coating near Dher Wah 
Crossing end, Refor
 
DRG.NO: MG/MISC/O03/6
 

xpajuoqpipe showing growth
 
f grass near Nehal Wah .. .#
e8'&'R4ff end. Refer 	 ... ! .k' . ,.._+,, .. + ''":+.- ,.+ t " " 

RG.NO. Mc/mISC/003/6
 

i , ,
-,! ...
 

.!4I Exposedpipe showing grovtl 
,of grass toots, neariDhar 

~DRG.NO:. ml0 030
 

BEST AVAILNE C'OCUMA 
4 5)1-



(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 ciossing shown in DRG.NO: MG/MISC/O03/6 

qFOS AVAILLA01"fL DOJI'V~LN.I 



(6) Exposed pipe without protection under Nalla near"
 
R-D 55 of Nerli Minor,
 

8EST AVAILABLE DOCUMENt 
(7) 
 Damaged toat'no aftee 200 tfetee
 

from T-P S5toward& Guddu.
 
Ii()i 


