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A - Inboard HTC bellows assembly
B - Primary ring

C - Mating ring

D - Sleeve

E - Outboard bellows assembly

F - Gland plate

Product description

* Non-contacting, outward-pumping, metal bellows, dual-pressurised
gas seal that permits reliable operation in high-temperature services

« High-temperature corrosion (HTC) resistance for reliable sealing
in hot hydrocarbon and low-temperature applications with enhanced
seal face stability

e Significantly reduces life-cycle costs compared to conventional wet
seals and systems and eliminates problems associated with coking
barrier fluids and fouled heat exchangers

e APl 682-qualified

o /ero fugitive emissions for maximum achievable control technology
(MACT) compliance when sealing high-temperature, volatile or
hazardous fluids

e For use with API 610 pump and larger bore seal chambers
o flastomer-free seal handles a wide range of applications

Design features

o HTC provides exceptional seal face stability and robustness at
elevated temperatures for increased mean time between repair (MTBR)

o Spiral groove technology for superior operating performance
and Lower energy consumption

e Pressure-balanced design withstands full reverse pressurisation
e John Crane edge-welded metal bellows

NON-CONTACTING METAL BELLOWS GAS LUBRICATED SEAL

Technical Specification

e Process fluid at the 0D of the bellows keeping the seal head assembly
clean and flexible.

* Non-elastomer static secondary seals have high- and low-temperature
capability

e Meets APl 682 design requirements Type C, Arrangement 3 with dual
mating ring design

Performance capabilities

Temperature: ~ -75° to 425°C/-100° to 800°F
Pressure: Process fluid:
Vacuum to 16 barg/230 psig (N/Ar barrier)
Vacuum to 14 barg/200 psig (steam barrier)
Barrier:

Up to 18 barg/260 psig (N/Ar barrier)
Up to 16 barg/230 psig (steam barrier)

[Refer to Pressure Rating Limits)
Differential barrier gas pressure:

Minimum 2 bar/30 psi > maximum seal
chamber pressure

1450 to 3600 rpm
(Outside this range contact John Crane Engineering)

Axial movement: Sizes < 40 mm/1.57": +0.76 mm/0.030",
Sizes > 40 mm/1.57": £1.02 mm/0.040"

0.05 mm/0.002" FIM MAX
Up to 3% by weight

Speed:

Runout:
Solids:
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Barrier consumption
The Type 2874HTC uses inert barrier gas to lubricate the seal faces. normal liters of barrier gas per 100mm of shaft circumference, per hour,
The inboard seal is operated at 2 bar/30 psi differential and the outboard ~ per bar of barrier pressure (one standard cubic foot of barrier gas per inch
seal operates at full pressure differential. It is estimated that 75% of shaft circumference, per hour, per 100 psig of barrier pressure). Actual
of total barrier consumption passes outhoard into the atmosphere. consumption rates may vary. More specific values are available from
The barrier consumption of the Type 2874HTC can be estimated as 16 John Crane Engineering.

Type 2874HTC typical arrangement
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Type 2874HTC dimensional data (mm)
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HTC technology

The Type 2874HTC utilises HTC Metal Bellows Technology which
provides an effective solution in sealing corrosive fluids at elevated
temperatures by utilising a complete all-Inconel® metallurgy and
unique face technology that provides exceptional seal face stability
by reliably controlling seal face distortion across a wide range of
pressure/temperature conditions. Such exceptional face stability can
result in low leakage (barrier gas consumption) and longer seal life.

This rugged seal is capable of handling reverse pressurisation and is
designed to contain the process fluid in the event of loss of barrier gas
pressure. The HTC design is also more forgiving in dirty hot hydrocarbon
fluid applications.

The HTC has proven to be a superior design for high-temperature,
corrosive applications up to 425°C/800°F.

Inconel is a registered trademark of Inco Alloys International, Inc.

Outward-pumping spiral groove and HTC Technology
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Non-contacting ID to OD barrier pumping spiral grooves
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The Type 2874HTC uses spiral groove technology developed and patented When the pump shaft turns, a band of high-pressure barrier gas is

by John Crane. The mating rings are micro-machined with created between the seal faces. This lifts the seal faces and creates a

a spiral groove pattern that is designed to pump the barrier gas from the non-contacting dynamic seal. No friction, no heat, no wear and no cooling
inside diameter of the seal to its outside diameter. The primary rings seal ~ requirements provide a sealing technology that is revolutionary. The stiff

against the ungrooved sealing dam of the mating rings. The inner face ring of compressed barrier gas exiting the seal interface creates a highly

pair is pressurised on the inside diameter to a pressure differential of effective dry seal.

2 bar/30 psi minimum. The outboard seal faces handle full differential Centrifugal advantage: The rotating bellows assembly creates

preTsure and also pump from the sheal Do tEe seal 0D. The outboard centrifugal action to spin-off any particles keeping the seal head
seal pumps inert barrier gas into the atmosphere. assembly clean and flexible.

Reverse pressure capability

The Type 2874HTC pressure-balanced design ensures full reverse-pressure  Barrier pressure < process - reverse pressure mode
containment capability. In the event of a temporary loss of barrier
pressure where seal chamber pressure exceeds barrier gas pressure, the y ’

Type 2874HTC will continue to seal the process fluid protecting the barrier
.

chamber and system from exposure to the process fluid. Lubrication is

provided to the seal faces as long as there is process fluid between them. F }

Barrier pressure > process - normal operation mode

* Seal in normal operating mode with barrier gas (yellow) at
minimum 2 bar/30 psi above process pressure.

e Inboard seal functioning normally in non-contacting mode.
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Materials of construction

Quter: Hard alloy steel

Seal components Materials
Description Standard Options
1 - Bellows Alloy 718 (UNS N07718) -

7 - Static seal Flexible carbon graphite -

3 - Set screw Inner: 316 SS -

4 - Socket head cap screw

316 55

b - Compression ring

316 55

6 - Mating ring

Silicon carbide*

Tungsten carbide

7 - Canted spring

Alloy C-276 (UNS N10276)

8 - Primary rings

Silicon carbide composite

Silicon carbide

(Inboard and Outboard)
9 - Sleeve 316 SS (UNS 31600) Consult John Crane
10 - Gland 316 SS (UNS 31600) Consult John Crane
11 - Bushing (optional) Carbon -
12 - Retaining ring 302 SS -
13 - Packing follower 316 SS -
14 - Hex head cap screw 316 SS -
1h - Spacer 302 SS -

16 - Gland gasket

Spiral wound metal gasket

*Silicon carbide mating ring recommended for steam barrier.
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Barrier gas control panels

John Crane provides your complete system requirements for effectively
operating the Type 2874HTC cartridge seal. These support systems
significantly improve life-cycle costs as compared to wet seal barrier
fluid systems such as APl Plan 53 and b4. An APl Plan 74 panel for
nitrogen or argon barrier gas or a steam barrier gas system are available.

For API Plan 74, the Type 2874HTC is a dual seal arrangement where an
inert gas (normally nitrogen) is supplied to the seal and maintained at a
pressure higher than the seal chamber pressure. Standard instruments
and controls are arranged to deliver clean dry barrier gas at a pressure

Steam barrier system

Downstream

Upstream

__________________

specified by the operator. An APl Plan 74 is the minimum requirement
when operating a Type 2874HTC seal.

A clean and dry steam barrier can also be utilised as an alternative for
reliable operation of the Type 2874HTC. Dry steam is supplied to the seal
through a conditioning system that that removes condensate, filters the
steam and regulates the steam barrier pressure. Also provided at the barrier
outlet of the seal is a steam trap which helps to remove any condensate from
the barrier cavity to keep the condition of the steam in the seal cavity dry.

Consult Pressure Rating Limits on page 1.

Gas barrier system (API Plan 74)
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Edge-welded metal bellows

 Bellows design features:
e (ptimum 45° tilt angle

o Three-sweep radius

o Nesting ripple plate design
e Static secondary seal

e Light spring loads

Bellows benefits:

e Uniform plate rigidity and stress distribution

e Enhanced fatigue strength

e Pressure-balanced by design

o Eliminates problems associated with dynamic 0-rings

Advanced silicon carbide composite primary ring

Advanced silicon carbide composite is a state-of-the-art, sintered silicon
carbide with low friction and the inherent Lubricity of free graphite. This
silicon carbide is a tough, hard, heat-resistant, long-wearing, inert seal
face material. When compared with other seal face materials, the silicon
carbide composite enhances seal face pairing during system upsets, loss
of barrier and slower-speed start-ups.

Static carbon graphite secondary seals

The Type 2874HTC is an elastomer-free seal that utilises chemically inert
static carbon graphite secondary seals. These chemically inert secondary
seals are perfect for higher temperature applications, enhanced chemical
compatibility and can handle a wider range of applications effectively
while eliminating the cost of expensive perfluoroelastomers.

The static carbon graphite seals solve problems in applications when
dynamic 0-rings are prone to attack or when restrictive movement
(hang-up) from the sealing environment occurs. 0-ring performance may
be affected by process contamination, swelling, degradation, thermal
gradients, dry-nitrogen environments and polymerisation.

Pressure rating limits

Barrier Pressure (psig) Barrier Pressure (barg)
300 T T — 20
| |
N . =15
200 16 barg I'23Il psig A 18 barg I|26[I psig
steam ——— nitrogen or argon 10
100
-5
0
40 50 60 70 80 90 100 110 (mm)
T T T T T T T |
1.500 2.000 2.375 2.750 3.000 3.500 4.000 4.500 (inches)

Shaft Size

Differential barrier gas pressure minimum 2 bar/30 psi > maximum seal
chamber pressure.

The basic pressure rating is based on a standard seal installed according
to the criteria given in this data sheet at a minimum speed of 1,450 rpm,
and according to generally accepted industrial practices.

Contact John Crane for process services outside this range and with more
detailed application information in order to obtain the actual dynamic
pressure rating.
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Piping options for hot standby pumps

HOT BY-PASS FOR A STANDBY PUMP - OPTION 1
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HOT BY-PASS FOR A STANDBY PUMP - OPTION 2
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Often gas-lubricated seals are installed on primary and standby pumps. and avoid cavitation upon start-up of stand by equipment. Detailed
Above are the recommended piping plans that allow standby pumps information and recommendations for specific applications are available
to manage barrier collection in static conditions. Both diagrams offer from John Crane Engineering.

continuous circulation of pumped fluid in order to maintain temperature
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North America Europe Latin America Middle East & Africa Asia Pacific
United States of America United Kingdom Brazil United Arab Emirates Singapore
Tel: 1-847-967-2400 Tel: 44-1753-224000 Tel: 55-11-3371-2500 Tel: 971-481-27800 Tel: 65-6518-1800

If the products featured will be used in a potentially dangerous and/or hazardous process, your John Crane representative should be consulted prior to their
selection and use. In the interest of continuous development, John Crane Companies reserve the right to alter designs and specifications without prior notice. It
is dangerous to smoke while handling products made from PTFE. Old and new PTFE products must not be incinerated. ISO 9001 and 1SO14001 Certified, details
available on request.
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