Mechanical / Hydraulic HIPPS
(High Integrity Pressure Protection System)

The hydraulic (mechanical) HIPPS provides a self-contained, independent
orotection system operated on demand with one-out-of-two (1002) or two-out-of-
three (2003) (voting) pressure sensor inputs, a hydraulic logic solver, and two
spring-return hydraulically actuated safety valves.

The unit is typically self-powered and can be provided with additional real-time
controls via a hydraulic power unit (HPU). This pressurizes the system and opens
the safety shutdown valves. The system remains open (armed) until an abnormal
condition is detected. If an abnormal condition is detected, then the system closes
the two actuated final element valves, protecting the downstream production or

facility.

Mechanical
initiators

1,500 ibm | 600 lbm

The primary function of HIPPS is to detect high-pressure conditions and close
isolation valves to protect lower-rated downstream infrastructure. The system
operates autonomously and is independent of the facilities’ process shutdown
(PSD), emergency shutdown (ESD), or control systems.




HIPPS are fail-close by design based on the signal of an overpressure event and can
be configured to operate on other events, such as a [oss of motive power of
instrument signal. It is typically fail-close for any loss of hydraulic power, electric
power, or instrument signals. Each HIPPS loop is independent. A HIPPS is designed
with redundant safety functions to reduce the risk of failure on demand and to
maximize availability.

VENDOR's material recommendation shall require COMPANY's approval prior to
fabrication.

The instrument installation shall be designed and installed with consideration given
to access for operation, maintenance and validation purposes.

The actuators are to be suitable for mounting on valves with the stem orientated to
any way without excessive stress on the valve stem arrangement.

The valve actuator and control shall be directly mounted on the valve where
practical.

Instrumentation shall be mounted on a sub-panel in such a way that individual
components can be removed for repair/replacement without having to remove
other components i.e. Items shall not be 'close-coupled’ together.

The actuator internals shall be packed with suitable lubricants. Access facilities shall
be provided to allow re-packing with the actuator in-situ.

Materials of construction, including all bolt-on components and accessories, shall
be suitable for long term exposure to the Offshore environment.

The HIPPS response time is defined as “the time between the process threshold
value occurs until the final element has reached its safe state”. The HIPPS reaction
time is defined as the maximum allowable time in which the HIPPS shall prevent a
hazardous operational condition. The required HIPPS reaction time is defined by
dedicated studies being part of the HIPPS dossier, to review and approval by
Company’s HIPPS Committee prior to any implementation.

The use of compact manifolds shall be avoided; the use individual components
connected by tubing are strongly preferred, and which allow easy troubleshooting.




The HIPPS process isolation valves are an integral part of the HIPPS package, i.e.

they are not part of the piping/valve discipline, and therefore in the scope of supply
of the HIPPS Integrator.

Fach sensor shall have a dedicated (individual) bleed and calibration facility, to allow
for sensor test and calibration without the need for sensor dismantling.

Hydraulic HIPPS.

Main Requirements:

e Complete system design to meet HIPPS standards

e Skids designed for HIPPS

e HPU designs (mechanical)

e Pressure sensors

e Hydraulic Logic Solver

e Offshore Design

¢ International third Party approval for design and SIL Verification.




Technical Specifications:

HY AraU G Pre S S U SN SOT . i rerieiietieerrirrrrrrieseessrsrrrebbesesesessetsess seasbeneaessassessassseacessessanasanrnsnns 350-10000 psi
P S S UL SIISOIS 11t ieiiitceerriereruseresuerersseressasesessssssssasesssnsssrssssssssnssrssnssesssssseeesssssesssesssssssssasssennssones 4 PCS

Quick Detection Of Pressure DeVIAtiONS .o ceeiiiseeeereessreeeereeseesrssressssessssseesseesssasanss Yes

Initiating a Shutdown When Pressure Reaches a Critical Level.........oovvvicee e, Yes

Hydraulic Logic Solver:

LOZIC CONTIBUTIATION oot ccivtiree e e ererern v esesbesesar e e ve e v sn vsesunaness srseanssnsesannesesasssnnsens 2 NO Voting 1002
Frame Material and ACCESSONIES. ... eeeiiiiiiriisereerreris s irnrer v rerses s srrees sasstesassesssessssssssesssons SS-316L

PArTia] SEEOKE ... ettt s csbeevaeacer s sassre raaeesatsaes seeses s eressasassnsnsnsnnntsnsnsbanarenssasassans Yes

RSO NS T . . i ciireee e rerereee et rerete e rra e e araae s v s os srmtmteeee s sbseaasaessaasssassnsseasaseseanssnssenonnnns Less than 3 seconds
ElECETICAl POWERE SOUICE ettt ittt sttt e sabas saeeeasssbeses essesanesse sevessanesnsannans sesssn sessanesassans No need

Wetted part material in sour service with H2S presence..... o icvecciinicieseeccennsnennenae NACE MRO175

Field EQUIPMENT CertifiCalioN. ...t es e e e s beresee s s avavas sasassssnanes Zone 1, Gas Group lIB,
Temperature Class T3

Local Open and Close Pushbuttons for Each Valve.....e e, Yes

o 0 T0 1 N 113 TP TSRS ORUOTURPPPPPPPN Scheduled Once Yearly
INAICAtE SYSTEM STATUS woirtiiii i e e crbe s s ar e e e s ees srrsreneass senenn s sneeeananass Limit Switch Box
CabiNet ACCESSIDIIITY wuviii i e e e e e e bt ae e s be s e s ea s eareesen s anrnnenen eas Doors with Handle for
Easy Access

A N DD NN ittt crrrrrr s essas s cersrrarnsrrasemnaereaebbnannseesesasssssenssreseseasnnsrsesnnnsnessnsssnans on Hinges

Tubing & FItINE Material ... ..o ettt cccr e e e s srees e sranesee nens AISI 316L SS

oY ed 3R o £ ) €= ot 1 o] o H OO UPTRTTUPT IPE6

Final Element:

BOAY MATE Il eeieiiiiieriiirric s e rr s et esesetsrere e e aresee s e srrsbe saresessens s ersnesnsbsessnsensanssnsssssssennns ASTM A216 WCB(VTC)
THIMY AT ettt ettt e te s sesses e s aea ses sa s s atsbbaeeeseesss sasesssssssabbnnesbbeessaenneseeases ASTM A182 F51 (VTC})

S L LY E= 1] (= | PP .ASTM A182 F51 + Tungsten
Carbide on contact surface(VTC)

SEEIM IMATEIIAL . oo et et rre e e s s e e e e eas s s e areseaeeeeneenesrasanaanseseras ASTM A182 F51 (VTC)
MINIMIUM OPETATINE PreSSUIN. .ot reieieeccicierieteeee et e e essetteaeesen sbbas eeesssabeeesessssnsssseaesanessenns 1500 psi (100BAR)

M aX i MUM 0P A N Pl S S U ittt cabee e s e s ssesaabr rraresessessebsabsbaasesasanesrnees oas 3000 psi (200 BAR)
Hydraulic FIuid ComMPatiDiliTy ..ottt rirrer e st esreas e rrreeresss aeseess s nne nneensan eon Mineral oil-based hydraulic
fluids

FAN ot (U= ) (0] £0 87 o =P Single Acting- spring return
type-Yoke

Mechanism

Open/Close Local POSIIONEr INAICATON ottt e Yes

Open/Close Monitoring Status at UpPStrEam.... e iieerer e inieenieiireeiresesseseessseresnnes Yes

O BT aTION e vereunerrenerrreeiearesrs e essssasssssassaasaresbesbesessestrsvessnsssnsssestassssseseessssssos sesans nssssasneeesssnsssnesnnes Fail-Safe

OPEratiNg ENVIFONMENT it ettt st ab et s e ss s eee st saaaesenesbatbene sanessaansessssesns oftshore , harsh
environment , humid, sulfurous and corrosive atmospheres

IMIOURNTING POSITION ettt v eeevrrre s ecsaner e sersteanesss sabens ceaestnbasassesssnssensssssnsassanerensns both horizontal and vertical
QUICK EXNAUST VAIVE ..ottt ittt te vt se bbb st st s s ea s st sreeesoessaeeessnenssnsenssereenns Yes

QUICK EXRAUST VoIV It OrIal oeeiieeeneee et teee s eeeeeesssaasstssenssssnesnsesnsesssssssssssensssnsnsnenssnssnes AlSI-316




