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AUSC ComTest Superheater Tower



ComTest A-USC Superheater
Project performance load was 133,800 lb/hr.

Oxygenated Water Treatment (OWT) required.

GE steam turbine now requires 119,510 lb/hr 1400F / 
620 psia steam and 22,957 lb/hr 1075F+ cooling steam.

Inlet steam is 136,491 lb/hr 770F/940 psia.

Split economizer will heat 5796 lb/hr spray 
attemperation water (1025 psi).

Upper economizer will cool the flue gas.



ComTest Youngstown Thermal

Ability to 
reorient the 
SH tower 
layout



Youngstown Thermal Site Plan



ComTest A-USC Superheater
Terminal Performance Parameters

System Nominal 

Flow lb/hr

*Maximum 

Flow

lb/hr

Nominal 

Pressure

*psig

Design 

Pressure

*psig

Nominal 

Temperature  oF

Design Temperature

oF

Rental Boiler(s) 133,800

*136,491

150,000 *975 *1075 *770 *825

A-USC Feedwater 150,000 *1075 *1350 225 700

A-USC Spray Water 6,690

*5976

12,000 *1075 *1350/450

0

500 700

A-USC Superheater 

Enclosure Inlet

127,110

*136,491

142,500 *925 *1150/450

0

770 *800 inlet

*947 outlet

*A-USC Cooling Steam *0 to 

22,957

*25,000 *800 *1150/450

0

*1047 - 1100

A-USC Superheater 

Outlet

133,800

*119,510

150,000 625

*605

*1150/450

0

1400 +/-15 1415

Turbine Valve Inlet 133,800 150,000 *585 4500 1400 1415



ComTest “Superheater”
@ Host Youngstown Thermal

T-92 Enclosure wall fab, 
field welding, PWHT, 
initial service, high 
temperature operation 
2 walls 10.25ft x 60ft
2 walls 3.75ft x 60ft

740H nickel tubes, 
header, thick piping

Supply chain- nickel 
valves, accessories



AUSC ComTest Superheater –Steam Flow



AUSC ComTest Superheater –Gas Flow



AUSC ComTest Superheater –Natural Gas



A-USC ComTest Superheater Youngstown Thermal



A-USC ComTest Tube Banks



ComTest Superheater Pipe Estimate



Convection Pass lower end



Replace some 
P92 with P22

New Design Pressure 
for some sizes -
~1150 psi



ComTest Superheater Tube Estimate



Safety Valve Requirement
PG-68 SUPERHEATER AND REHEATER
PG-68.1 Except as permitted in PG-58.3.1, every attached
superheater shall have one or more pressure relief
valves in the steam flow path between the superheater
outlet and the first stop valve. The location shall be suitable
for the service intended and shall provide the overpressure
protection required. The pressure drop
upstream of each pressure relief valve shall be considered
in the determination of set pressure and relieving capacity
of that valve. If the superheater outlet header has a full,
free steam passage from end to end and is so constructed
that steam is supplied to it at practically equal intervals
throughout its length so that there is a uniform flow of
steam through the superheater tubes and the header,
the pressure relief valve, or valves, may be located anywhere
in the length of the header.

PG-58.3.1 does not 
provide relief from 
the PG-68.1 rule



Note (2) 
minimum of one 
valve (PG-68.1)

Note (2) one 
valve minimum 
(PG-68.1)



Safety Valve Requirement
British Standard BS EN 12952-7:2002
5.1 Steam boiler
5.1.1 Each steam boiler and each isolatable heated compartment 

(e.g. reheater, superheater, economizer) shall be provided with 
at least one suitable safety device which shall ensure against 
excessive pressure.  ..

5.1.5 1) Safety devices in accordance with 5.1.1 located at the 
superheater outlet shall be of sufficient capacity to prevent the 
allowable wall temperature of the superheater from being 
exceeded. 

German Technical Rules for Steam Boilers (TRD) TRD 401
10.5 (1) Pressure relief devices rated for at least 25% of the 

required discharge capacity shall be located at the superheater 
outlet unless an excess of the allowable wall temperature of the 
superheater is prevented by another device. 



GE Oil & Gas
Dresser Consolidated Safety Valves



Proposed Valve Designs
• Two valve types proposed.

• Spring design – seat leakage risks.
• Pilot design – 1700 base design with a pilot design.
• Dual outlet with either of these designs (reaction 

forces)
• Similar current product: 1713 valve.

• 4500 class inlet, 300 class outlet.
• 1 ½” Valve with #1 orifice.

• Theoretical capacity 21 klb/hr @ 750 psig & 1400°F.
• Superheated correction of 0.590 
• Proposed valves not designed to 4500 class 

dimensions.
• Cover plate dome extended to reduce temperature at 

spring/piston.

• Seating bushing min. wall thickness per EG045: 0.542 in.
• Inconel 740H with 6.9 ksi Sy.
• Current 1713 min wall: 0.102 in. 
• Requires capacity testing. 



ISA Turbine Bypass - USA





Eon Slides



Eon Slides



Eon Slides



Conclusions
The AUSC ComTest Superheater design is deemed 

workable, provided a safety valve at 1400F can be 
obtained
or an exception called “Ohio Special” is allowed,
when an item in the design does not fit within the 
ASME Section I code.
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