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Configuration?
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Horizontal Vertical L-type V-type

Footprint -- ++ + +

Maintenance + - - -

Scalability ++ + - -

Capacity ++ + - -
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Small or large?
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Small Large

CAPEX - +
Maintenance - +
Footprint - +
Redundancy + -
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Separate units or multiservice?
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[ "hl Lean Separate Multiservice
H2 Makeup H25 Amine

Compressor REWCIB Scrubber
Compressor ich CAPEX - +
Amine
Cold Separator O P EX + -
Reactor Off Gas .
wlmQ _) Footprint - +
Catalyst Naphtha
Hot .
[ i Separator Stripper team Cap acity + -
y . ags
Charge = Low Avallabl|lty + =
Heater Liquid Sulfur
Feed Product

Charge Pump
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Main components
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Pulsation damper

Compressor

Pulsation damper

Driver (e-motor)

Flywheel
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Main components

EUROPEAN FORUM
Suction valve unloader  Cylinder

. for RECIPROCATING
Crosshead guide ~ Frame e A

Clearance pocket
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Construction
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Crankshaft Connecting rod Crosshead pin Piston rod Piston

Crankcase Crosshead Crosshead Distance piece Cylinder
(frame) guide
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Crankcase

 Function

« Contain and support
parts

 Transfer forces and
moments to
foundation

* Qll reservoir
* Design
« Castiron

* Ribbed construction
for force transfer
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Crankshaft

 Function

« Transfer rotating
motion from driver to
connecting rod big
end bearing

* Design
* Forged steel

 Drilled passages for
lube oll distribution to
connecting rod

« Flanged or shaft end

EUROPEAN FORUM
for RECIPROCATING
COMPRESSORS

HORIZONT AL
FREE COUPLES

FORCES
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Bearings

» Hydrodynamic lubrication =
EUROPEAN FORUM

« Tri-metal bearings for RECIPROCATING
. . COMPRESSORS
« High fatigue strength
« Good anti-friction properties

« Tin flash
« Corrosion protection Tin-flash
I Tin-antimony
* Running layer B
* Load bearing
 Soft, thin layer Foppariead

* Nickel dam Steel
* Prevents diffusion of tin

* Intermediate layer
* Cu Pb lead bronze layer

« Steel backing
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Connecting Rod

 Function

 Connect crankshaft to
crosshead

« Transfer rotating to
reciprocating motion
* Design
* Forged steel
« Big end bearing cap

« Houses big and small
end bearings

EFRC
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Crosshead

 Function

« Connect piston rod to
connecting rod

* Design
 Cast steel

» Replacable shoes

 Floating or fixed
crosshead pin

« Crosshead pin
bushings

EUROPEAN FORUM
for RECIPROCATING
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Bolted connections

F; = bolt pretension
P = external load

K, = 21
P S
ko =
me 6mi
+Fb — kb P
=Pk + kK,
k., > ki,
Fp, < P

EFRC
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Oy

Obi
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Pin load and reversal "
 Combined rod load/pin OPEAN FORUM

load is the sum of gas compressons
load and inertia forces on .
the crosshead pin IS N ,f"’ff '

* Load shall fully reverse // — = *
between pin and bushing 1-:7;’ \!

» Duration (° ) and Ny - | |
magnitude (%) shall be i \Q _
sufficient to maintain g O\ == = S
proper lubrication = etetere

Diagram 1
« degrees load revemal=

Amount of crosshead pin load reversal is “X"/Y"
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Crosshead Guide

 Function

 Guide reciprocating
motion of crosshead

* Enable lubrication of
the sliding surfaces
* Design
e Cast iron

* Integral part of frame or
Integrated with
distance piece

EUROPEAN FORUM
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Distance Piece

 Function

« Connect cylinder to
crankcase

* Provide barrier for
process gas between
cylinder and crankcase

* Design
« Cast iron

» Single or double
compartment

— 1.

EUROPEAN FORUM
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Distance Piece

° T e A Oil Wiper Presyre
yp _ packing / pacing EUROPEAN FORUM
« Single compartment, short J rame for RECIPROCATING
COMPRESSORS

* Non-flammable, non-hazardous gas
* Oil carry-over acceptable

o
i

¢ Type B (a) Short single compartment (b) Long single compartment
. dist i distance piece
Single compartment, long siance piece i
* Non-lube or oil carry-over not

acceptable g:[[ﬁ

e TypeC

rame

* Double compartment, long/long (c) Long two compartment distance piece
» Only for special service, e.g. oxygen rame
* Normally not used on process gas M
compressors
* Type D (d) Short two compartment distance piece
* Double compartment, long/short
* For flammable, hazardous or toxic Source: API 618, 5" edition
gases
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Distance Plece | o i
Fartition ’_( (When reqmred]i! ! t|:|artitignt
i Vent Frame end B |:F| [Pl [cC ITlm 1<|F:| I? 'C: I'a‘llTl \ .
_ i - . o Py sty EUROPEAN FORUM
Process gas from piston rod packing D"éﬂﬁfﬁaﬁ"f\ = N | Y _‘f foprional for RECIPROCATING
(combined vent/drain) —I_nr—,,1 E—|L gn COMPRESSORS
L e L - L | Pressure [T |
Process gas from outboard e J_{_ g| P
Oil slinger ] o
Compartment Crosshead \_ zisee_ncrteltll/ . l\\_' i_j Piston
b D ral n distlgrEc::rpci'EEE i II'. i i *’Hrﬂaig::ugg?igce
. . . . Crosshead guide @lﬂ |£| |g| |L| |é|
+ Liquids from piston rod packing (When required) Cyinder
(combined vent/drain) S
* Liquids from outboard compartment (NBOARD DISTANCE PIECE OF SUFFICIENT LENGTH FOR OIL SLINGER TRAVEL)
(normally open)
» Liquids from inboard compartment Legend:
1. Seal or buffer packing, distance piece
(norma”y Closed) 2. Intermediate seal or buffer packing, distance piece (solid access
. BUffer covers reguired)
Connections (see 6.12.2 for sizes):
* [|nert gas A Vent, distance piecea
. . B Purge, buffer, or pressure, packing or distance piece
* On piston rod packing C Lube, pressure packing
. O Dwain, di i
- Oninboard compartment or on E Contant ot prosture packing
Compartment seals F Coolant in, pressure packing

o Common vent and drain, pressure packing
P Plugged connection

Source: API 618, 5 edition
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Piston rod sealing

EUROPEAN FORUM
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COMPRESSORS

- 4..‘_5\_
J"‘ L/

Oil wiper packing Intermediate packing Stuffing box

Wipes of the motion work Seals the inboard compartment Main pressure seal.
lubrication oil from the piston from the outboard compartment Seal between compression
rod. Seals crankcase from chamber and compartment.

inboard compartment.

20



Design and Construction

Cylinder

* Function

» Transfer process gas
to/from compression
chamber

« Contain process gas during
compression cycle

Valve cover Valve cage

EUROPEAN FORUM
for RECIPROCATING
COMPRESSORS

* Design
* Double acting (DA) most
common =1 '
. ” |
» Cast Iron, cast steel or Discharge
forged steel Crank Cooling Head End (HE)
End (CE) water jacket Cylinder cover
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Design and Construction

Cylinder

* Design
*+ <100 barg: Cast iron
« < 180 barg: Cast steel
« >180 barg: Forged steel

« Cooling water jackets &
channels

» Replaceable, dry type liner

« Flanged connections for piping
- ASME B16.5
- ASME B16.47A/B
* Or proprietary design

EUROPEAN FORUM
for RECIPROCATING
COMPRESSORS
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Cylinder i
® NDE EI;PEAN FORUM
for RECIPROCATING
° PT’ UT’ MT’ RT COMPRESSORS

« Hydrostatic testing
« Mechanical integrity
« Using water
* 1.5 X Pgesign

* Pneumatic testing
« Leakage test
« Using inert gas
* 1 X Pyesign
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. ;..”&*
Piston R
. B EFRC
* Function EUROPEAN FORUM
* Reduce process gas " COMPRESSORS
volume
* Design

e Cast iron, stainless
steel or aluminium alloy

» Solid or hollow
* Vented if hollow

° GI’OOVGS for pIS'[OI’] and Piston rings Rider rings Piston nut
rider rings
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EFRC
Standards MM
 API

— 618: Reciprocating Compressors

— 614: Lubrication, shaft-sealing and control-oil systems and auxiliaries

— RP 686: Recommended practices for machinery installation and
Installation design

— RP 684: Standard paragraphs rotordynamic tutorial
— RP 688: Pulsation and vibration control in positive displacement
machinery systems

* Customer & project specifications
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; EFRC
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* API 618 heavy duty reciprocating COmpressors are e
rugged, flexible and highly efficient

« State of the art design & analysis tools are applied to
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