Grounding Policy wWODC 03-04 WIYN Obscrvatory

Grounding Policy

1. General Requirements

The WIYN Obscrvatory sits atop Kitt Peak on onc of the most active lightning sites. Grounding of
equipment is not well defined since the ground potential varies dramatically when electrical sterms are in
the area. Scverc electrical storms can change the ground potential by scveral tens of volts indicating the
mountain top ground reference floats considerably with respect (o the power grid refcrence.

2. Grounding Philosophy

It is anticipated that all systems will be shiclded and grounded in a tayercd {ashion with a single point

ground between layers. The single point ground will be short and heavy and close to the major current
carrying componcnts,

3. Building Grounds

The building will provide the outer most layer or shell for grounding. Carc wiil be taken to insure
mulupoint grounds between all exterior aluminum panels and the structure supporting them. Air
lerminals will be mounited on the tops of the enclasure and control buildings to locally discharge the
atmosphere. Bare copper cable from the air terminals will be run down the sides of the enclosure cxterior
in several locations around the butlding and connected to a copper cable surrounding the circumf{erence
of the obscrvatory and buricd in the ground. To this grounding ring cight 18 inch square copper plates
will be connected and buricd 36 inches deep in 12 locations equally spaced around the circum(erence of
the observatory. At lcast two of these plates will be buried above or in the sceptic tank's Icach ficld.
Rebar within the foundation and picr will be connccted 1o this grounding grid complcting the Faraday

shield. The integrity of the grounding system depends on adequaie pancl and supcerstructure low
resistance contact.

A UFcr ground will be conncected to the electrical scrvice neuitral and ground which will tie the cntire
area to a unificd ground potental.

4. Electrical Service Grounds

All clectrical service grounds will be ted to the distribution pancl ground which is in turn ticd to the
UFcr ground and the exterior grounding grid. This ground 1s also ticd to the mountain power ground.,

If diffcrent parts of the mountain are at different potentials, which is likely during a scvere thunder storm,
large currents could [Tow 1n the power distribution ground causing potential differcnces between grounds

at opposite ends of the distribution system. This will not posc a problem as long as there are no other
electrical connections to other mountain siics.

4.1 General Service, Mountain Distribution Power

Mountain distribution powcr grounds will all come back 10 the mountain distribution power pancl on the
enclosure ground {loor. The pancl ground will be connected 16 the grounding grid as mentioned above.

4.2 UPS-1 Control System Power

UPS-1 power grounds will all come buack to the UPS power distribution pancl on the enclosure ground

floor. The UPS-1 provides protected power to the computers and control system. The pancl ground will
be connccted to the grounding grid as mentioned above,

4.3 UPS-2 Drive System Power
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UPS-2 power grounds will all come back to the UPS power distribution panel in the mmechanical room.,

The UPS-2 providcs protected power to the main drive amplificrs and motors. The pancl ground will be
connccted to the grounding grid as menuioned above, |

5. Dome Grounding

Dome panels will be groundcd with copper grounding straps and screws at scveral locations around the
periphery of the pancls to the steel support structure. The steel support structure will be welded together
making a low resistance path to all currenls 1impinging on the dome. The structure will be grounded to

the dome rail and building through high conductance material slip blocks sliding along the rail in at least
four places around the dome and rail.

6. Telescope Grounding

The tclescope will be connccled to the Uler ground and building grounding grnid. Elcctrical service
running to the clescope will be grounded as stated in scction 4.,

6.1 Science Instrument Grounding

Powecr to the Science Instruments will be provided through power supplies located off the welescope
gencrally. The outer cases will be grounded to the telescope potential. The inner radiation shiclds

will be groundced to the signal grounds, as well as all internal clectronics. Different powcer supply
grounds will be connected 1n commeon at the analog to digital converters servicing the instrument. This
common signal will be floating with respect 1o all potenuals except supply voltages. The signal common
will be connected 10 the chassis grounds 1n a single point at the clectronics back planc.

6.2 [AS Grounding

Power to the IAS will be provided through power supplics located off the telescope. The outer cases will
be grounded (o the telescope potential, Different power supply grounds will be connected in common at
the IAS clectronics back plane. This commmon signal will be floating with respect to all potentials except

supply voltages and will be connected 10 the chassis grounds in a singlc point at the clectronics back
plane.

6.3 Hydra Grounding

Power to Hydra will be provided through power supplics located undcr the skirt of the telescope
gencrally. The outer cascs will be grounded to the telescope potential. Dilferent power supply grounds
will be connccted in common at the back planc. This common signal will be [loating with respect to all

polentials except supply voltages. The signal comumon will be connccted o the chassis grounds in a
singlc point at the clcctronics back plane.

7. Control System Grounding

Power o the conturol system will be provided through power supplics located ncar where it is needed,
gencrally., The outer cascs will be grounded to the lelescope potential. The internal clecironics will be
grounded (o the signal grounds. Different power supply grounds will be connected tn common at the
analog to digital converters where possible. This common signal will be [oating with respect to all

potentials except supply vollages. The signal common will be connected to the chassis grounds in a
single point at the electronics back planc.
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