Pi peline Protection Systens This invention relates to pipeline protection
systens for detecting and reduci ng overpressure in a fluid pipeline. 5
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operating pressure of the pipeline, typically to about 200 bar, using devices such

15 as valves or chokes to reduce the fluid pressure from the well. However, a failure
of the pressure reducing device may result in overpressure in the pipeline with
disastrous results. To prevent this happening, a pipeline protection system is
typically incorporated into the pipeline proximate the well. Such a system must
have high integrity and virtually guarantee to prevent any overpressure from the

20 well from reaching the pipeline.

A known form of pipeline protection system is disclosed in UK Patent No. 2 401
164.

25 Also, Fig. 1 shows a typical conventional high integrity pipeline protection system
(HIPPS). Two hydraulically operated ‘HIPPS’ barrier valves 1 and 2 are inserted
in a fluid extraction flow line 3, prior to a thinner walled pipeline 4. These valves
are opened when their operating hydraulic cylinders are fed with hydraulic
pressure, and closed, typically under spring pressure, when the hydraulic

30 pressure is removed and vented, i.e. they are failsafe. Pressure transducers 5, 6

and 7 are fitted between the valves 1 and 2. The pressure transducers 5, 6 and



7 are connected to a subsea control nodule (SCM 8, which houses a
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GB-A-2 439 552 discloses a HIPPS for detecting and reducing overpressure in a
fluid pipeline having a fluid input end and a fluid output end, the fluid input end
being connected in use to a fluid source. First and second pipeline valves are
connected in series along the pipeline with the first pipeline valve being
25 connected at a location closer to the input end than the connection location of the
second pipeline valve, the first and second pipeline valves being independently
switchable between open positions in which fluid flow through the pipeline is
permitted and closed positions in which fluid flow through the pipeline is blocked.
Pressure sensors determine the fluid pressure in the pipeline at a point
30 intermediate the first and second pipeline valves; a bypass line has a first end

connected to the pipeline between the input end and the first pipeline valve and a



5 is blocked; a vent line is connected to the bypass |ine between the
bypass val ve and the second end of the bypass line, the vent |ine |eading
to venti rgoreavs709and a vent valve is connected al ong t RET/GBWOYISHES t he
vent val ve being sw tchabl e between an open position in which fluid flow
through the vent line is permtted an% a closed position in which fluid
flow through the vent line is blocked.” 10 To provide a H PPS nodule for a
subsea hydrocarbon extraction well, an SCM input and output flow |line
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and a closed position in which fluid flow through the vent line is blocked.
10
To provide a HIPPS module for a subsea hydrocarbon extraction well, an SCM,
input and output flow line connectors, the HIPPS barrier valves and the pressure
sensors can be carried by the framework, which can be lowered towards the
seabed. However, such a module can have undesirably large dimensions and an

15 undesirably large weight.

According to the present invention, there is provided a valve arrangement for a

pipeline protection system, comprising a plurality of barrier valves in series with

each other for coupling in a pipeline, wherein the valves are received in a metallic
20 block.

The metallic block could also receive at least one bypass valve for the system.

The metallic block could also receive at least one vent valve for the system.
25
The metallic block could carry at least one sensor for sensing pressure in the

pipeline in use of the arrangement.

The present invention also comprises a pipeline protection system comprising a

30 valve arrangement according to the invention and a control module therefor.



WO 2010/ 067099PCT/ GB2009/ 051646 4 The present invention wll now be

descri bed, by way of exanple, with reference to the acconpanyi ng draw ng,

i n whi ch:wbi2g1o/b7@9pows a known form of H PPS; and 5 Fi gPCZ/GB0@/(Stddenat i c
di agram of one exanple of a valve arrangenent according to the invention.
Referring to Fig. 2, reference nuneral, 9 denotes a netallic block in the
formof a 10 one-piece nmachined forging of, for exanple, chrone-nolybdenum
steel formed internally with a bore 10 which conmuni cates with an i nput

connect ortHelp Pé%‘énﬁﬁw@HﬁdﬂanPﬁéWQfet 8’éso1=|%e§0b§/ vy chh&a?rﬁ;fl@ﬂS@rﬁWéfbrér%@ be
coupled in a hydrocar bon fluid pipeline of a subsea well. Reference

nuner al s te3heracamparing drawiod.HNPPECarri er val ves in series with each
other and so that they are coupled in the 15pi peline via bore 10. Inside
the bl ock 10 there also two bypass val ves (not shown) and, in the

parti cul afigexshpive a krioweeforrardf HIBP®eand5, 16 and 17, connected in the
arran%Fnent via machi ned bores 18 and 19 in the block 9. In operation, a
vent

Fig. 2 is a schematic diagram of one example of a valve arrangement according

to the invention.

Referring to Fig. 2, reference numeral 9 denotes a metallic block in the form of a
10 one-piece machined forging of, for example, chrome-molybdenum steel formed
internally with a bore 10 which communicates with an input connector 11 and an
output connector 12 so that the arrangement can be coupled in a hydrocarbon
fluid pipeline of a subsea well. Reference numerals 13 and 14 denote two HIPPS
barrier valves in series with each other and so that they are coupled in the

15 pipeline via bore 10.

Inside the block 10 there also two bypass valves (not shown) and, in the
particular example, three vent valves 15, 16 and 17, connected in the
arrangement via machined bores 18 and 19 in the block 9. In operation, a vent

20 line from the vent valves vents into a low pressure flow line.

Reference numerals 20 and 21 denote pressure sensors mounted on the block
and connected, in use of the arrangement, to an SCM. Although only two are
shown, in practice four are preferably used, the arrangement being such that an

25 over-pressure is assumed to exist if at least two of the sensors indicate the same.

To prevent corrosion and erosion of the bores 10, 18 and 19, they are coated

internally with, for example, “Inconel” (RTM), such as “Inconel 625”.

30 Finally, reference numerals 22, 23 and 24 denote cover flanges provided to seal

off openings which exist as a result of machining of the bores.



20line fromthe vent valves vents into a |low pressure flow |line. Reference
nuneral s 20 and 21 denote pressure sensors nounted on the bl ock and
connect edwvoi2oisg099f the arrangenent, to an SCM Al t hougTEFH290%0M64ar €
shown, in practice four are preferably used, the arrangenent being such
t hat an 25over-pressure is assuned toexist if at |east two of the sensors
i ndicate the sanme. To prevent corrosion and erosion of the bores 10, 18 and
19, they are coated internally with, for exanple, "Inconel"” (RTM, such as
"I nconel 625". 5 Advantages enabl ed by the present invention are:
installation to a manifold can be provided via vertical access and recovery
by pul | i riydvantades erakied dydbewiesentiimyandign cvanisstdlletion tad@smenifeleleanr anewor k
of 2,1 PR BRSMGE vIaSFLH6EA AbbOlbng 1800l Y pufil ub BHihe RRRRGBRn 2K aCE
limited connection loads on the framework of a HIPPS module; reduced weight

5 and height; and fewer possible leakage paths.



6 CLAI M5: 1. A valve arrangenent for a pipeline protection system
conprising a plurality of barrier valves in series with each other for
coupl i ng Wo 2a108i6p®Pi ne, Swherein the val ves are recei ve®CIIfGRROMSH461 C

bl ock. 2. An arrangenent according to claim1, wherein the netallic block
al so receives at | east one bypass valwp for the system 103. An arrangenent
according to claiml1l or 2, wherein the netallic block al so receives at

| east one vent valve for the system 4. An arrangenent according to any
precedi ngcchmg? Wherein the netallic block carries at |east one sensor for
sensing pressure in the pipeline in use of the 15 arrangenent. 5. A

pi pel ine protection systemconprising a valve arrangenent according to any

precedi ng, cl ai n and. aarFa(?‘réteF‘r%nt%?ué epibgl’ﬁ{eefp%tection system, comprising a

plurality of barrier valves in series with each other for coupling in a pipeline,

5 wherein the valves are received in a metallic block.

2. An arrangement according to claim 1, wherein the metallic block also

receives at least one bypass valve for the system.

10 3. An arrangement according to claim 1 or 2, wherein the metallic block also

receives at least one vent valve for the system.

4, An arrangement according to any preceding claim, wherein the metallic
block carries at least one sensor for sensing pressure in the pipeline in use of the

15 arrangement.

5. A pipeline protection system comprising a valve arrangement according to

any preceding claim and a control module therefor.



