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1.0 SCOPE

This specification covers the minimum requirements for the design, materials, fabrication, assembly,
inspection, testing, preparation for shipping, and shipment ofthe bakeout blanket system for the LIGO
vacuum system.
All attachments are part of this specification.
The specified equipment is intended for use as part ofthe Vacuum Equipment supplied for the Laser
Interferometer Gravitational-Wave Observatory @IGO). LIGO, which is operated by Caltech and MIT
under an NSF contract, includes two installations at widely separated sites: near Hanford, WA and
Livingston, LA. Each installation contains laser interferometers in an L shape with 4 km arms, a
vacuum system for the sensitive interferometer components and optical beams, and other support
facilities.
Only one bakeout blanket system is required. It must be designed to work on either the Washington or
the Lousiana installation. The PLC control system and power controls will be provided by the buyer.
Information contained in this specification and its attachments is proprietary in nature and shall be kept
confidential. It shall be used only as required to respond to the specification requirements, and shall not
be disclosed to any other party.

SCHEDULE

2.1 Blankets shall be provided as follows:
HAM Chamber

Quantity Date
PSI (Westboro, MA) 2 911196
washingron site 4 91119'7

BSC Chamber

Washington Site
Ouantilv Date
3 911/96
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Prototype BSC Chamber

PSI (Westboro, MA)

Quantity Date

1 4t30/96

Protoqvpe Flange Covers (Per Sketch)
Quantity Date

PSI (Westboro, MA) 4 4130196

Mode Cleaner Tubes

PSI (Westboro, MA)

Quantity Date

5 9n/96

2.2

Beam Tube Manifold Sections
ll Quantitl, Date
tl
il PSI (Westboro, MA) 5 9lr/96
II
ff Washingron Site 4 9ll197
tl

Additionally, the Vendor shall supply bakeouts for the following items. Detailed dimensions are not yet
defined, but approximate information is given.
Bellows (152 cm x 100 cm)

Quantity Date

PSI (Westboro, MA) 2

Washington Site 4

9/1/96

9/1/97
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Gate Valve ( 152 cm)

Washington Site

Ouantity Date

4 9/t/97

Gauge Sets (Per Sketch) (to 250 C)
Quantity Date

PSI (Westboro, MA) 6 9/l/96

Long 80 K Cryopump (Per Sketch)
Quantity Date

PSI (Westboro, MA) 1 9/1196

Short 80 K Cryopump (Per Sketch)
Quantitv Date

PSI (Westboro, MA) | 911196

Main Ion Pumo

PSI (Westboro, MA)

Washington Site

Quantity

I
A

Date

4/30t96

9/t/97

1 0" Gate Valves

PSI (Westboro, MA)

Washington Site

Quantit]'

I

3

Date

4/30/96

9/t/97
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z .J

3.0

14" Gate Valves
Quantity Date

PSI (Westboro, MA) 1 4/30196

Washington Site 4 9/l/97

Acceptances at the sites (the start ofVendor's wananty periods) are expected to occur on a staggered
basis, with frnal acceptance expected to occur no later than May 31, 1998. Portions of the equipment
may be accepted earlier.

EQUIPMENT REQUIREMENTS

The bakeout system is used for initial conditioning ofthe LIGO vacuum vessels and components, and
forperiodic reconditioning. The blankets will be used to heat the system to 150"C + 20"C @ a rate of
1.8'C/hr. For design purposes, the blankets shall be capable ofheating the vessels and components to
200"C in 48 hours. The blanket control system shall be capable of ramping the setpoint temperature to a
desired target temperature at a desired rate, and maintain the target temperatue +/-20C for all vessel or
component surfaces. Several smaller blankets are needed for bellows, gate valves and vacuum gauge
pairs, as noted in Section 2.3, above. Also note that bakeout blankets are needed for the main ion
pumps.

The buyer will provide the programmable controls, power distribution with overload protection, and
interconnecting cables.

DESIGN REQUIREMENTS

Mechanical Reo uirements

4.1.1 Heating blankets shall be of durable construction, designed to be installed, removed and reinstalled on
the vessels without degradation.

4.1 .2 Materials shall be non-shedding and designed for installation, removal and storage in a Fed. Std. 209
Class 50,000 cleanroom.

4.0

4 . 1
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i 4.1 .3 Insulation sizing shall result in a cost-effective system design (2 inch min.). The Vendor shall indicate

I the design heat loss with his proposal. K thermal conductivity, Cp specific heat and density data of the
I
i insulation shall be provided.
i4.1.4 Components shall be identical to the maximum possible extent to minimize the number of required spare
i parts.
i +. t .S Each blanket shall be sized (area) so it is easily installed without requiring special equipment.
14.1 .6 Each blanket shall be capable of being secured properly on the vessels/piping in any position (horizontal,
|  , '  r \  . , t

i vertical) without sliding offits desired location.
i 4.1 .7 Each blanket shall be properly identified with a non-removable tag. Tagging shall be on the blanket
I outer section. Blanket identification shall match the bakeout blanket layout configuration as shown on
I Vendor's provided drawings. Tagging numbering method shall be coordinated with PSI.
i4. 1 .8 Each blanket shall have approximately a 3" x 4" removable patch to allow the installation ofthe TC's

onto the metal surface. This patch shall be in the middle of the blanket.
4.1 .9 Outer and irurer blanket cover material shall be submitted to the customer for approval prior to

fabrication. Outer jacket shall be the low emisivity type.

4.2 ElectricalRequirements

4.2.1 lnstrumentation Requirements

4.2. I .l Type "J", #20 AWG stranded not grounded, shielded, 300 volts, 2600C teflon insulated control
thermocouples (2 per blanket) shall be routed in each blanket. Provide 12" ofTC wiring, on the TC side,
to allow for easy installation ofthe TC's in direct contact with the surface being heated. TC wiring (type
J) shall extend 3 feet minimum outside the blanket boundary. Also it shall be terminated in a TC (Type
J) male connector (one per TC). TC wiring shall be routed away from power wiring and shall be tension
relieved. Wiring shall be tagged.

4.2.2 Controls Requirements

4.2.2.1 Controls for local operation will be provided by the buyer.
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4.2.3 Power Requirenrents

le.Z.:3.t ftre system shall be powered from 277Y power system.
4.2.3.2 Each blanket shall have its power wiring extend 3 feet minimum outside the blanket boundary. Also it

shall be terminated in a male power plug. Make provisions for grounding. Wiring shall be tension
relieved and routed away from TC wiring. Power wiring shall stranded copper, 600V,260"C minimum.
Power requirements shall not exceed 8 amps per blanket, wiring shall be tagged.

4.2.3.3 The maximum BSC power available is 25 KW.
The maximum system power available is 180 KW.

4.3 AdditionalRequirements
4.3.1 Provide oversized blanket velcro and fiberglass thermal flaps. The thermal flap assemblies will ensure

that there are no exposed air gaps between the individual heating blankets.
4.3.2 Provide nylon straps and fiberglass strap loops. The nylon strap assemblies will ensure that the

individual heating blanlcets are cinched down tight against the BSC.
4.3.3 Provide two (2) thermocouple sensors per blanket as previously stated in Section 4.2.1.1 .

5.0 REQUIREDDOCUMENTATION

In addition to the documentation listed in Attachment A & B, the following documentation shall be
provided prior to shipment (schedule later):

o Blanket drawings detailing each blanket.
r Blanket heat transfer calculations.
. Blanket layout drawings for each bakeout configuration along with blanket identification (TAG

number).
r Blanket tag number versus power consumption table.

SPECIFICATION
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6.0 SHOP TESTING

The Vendor shall perform his standard testing. The Buyer reserves the right to witness shop testing.

7.0 INSPECTION

The inspections called for in Attachment A & B shall be performed by the Vendor.

8.0 WARRANTY

Refer to V 59049-2-034 (Commercial Requirements), General Provisions, for warranty requirements.
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