M L- HDBK- 1191
APPENDI X C.  UNI VERSAL X- RAY RCOM

C1 Definition of Universal X-Ray Room "The universal X-ray
room shal |l be capabl e of accepting all routine radi ographic,

fl uoroscopi c, and tonographic equi prent, up to 1200 ma, 150 kvp,

regardl ess of manufacture, during initial installation and subsequent
repl acenent actions with little, if any, facility nodification. The
procedures shall be perforned unencunbered and wi thout any restriction of
system conponents, patient size, or any known procedure that any
installed X-ray equi pnent can performnow or in the future." This
definition does not apply to digital radiography, special procedure
roonms, C-arms, or angiography roons.

C2 Criteria

c21 Pl anni ng and Programm ng. The universal room shall be a

maxi mum of 28 net nf (300 net square feet) including space for equi pment,
control booth, and circulation. Critical roomdinmensions and | ayouts are
given in Figure CG1. UWilities distribution nmethods may be nodified for
use in projects utilizing IBS concepts when inplenented (see Section 19).

C22 El ectrical Raceway System An extensive raceway systemis
provided so the universal roomw |l accept any manufacturer's equi pnent
wi t hout additional raceways, facility nodifications, or use of exposed
wiring. The raceway system consists of trench floor ducts, lay-in wall
ducts, and ceiling cable trays as shown on Figure CG1 and C 2.

c221 Fl oor ducts are bottomtype trench duct, with nomnal 90 nm
(3.5 in.) by 300 mm (12 in.) 250 nm (10-inch) tub with a 300 nm (12-inch)
wide, 8 mm (1/4-inch) thick steel cover plate. Cover plate nust be
installed flush with and have the sane tile insert as the floor. Provide
a gasket on the cover plate to maintain water tightness.

cC222 Wal | ducts are nomnal 10 nmm (3.5 in.) by 250 mm (10 in.)
with 300 mm (12-inch) wi de flush nounted cover plates finished to match
the walls. Wall duct nmust be UL listed for enclosure of wiring to x-ray
machi nes (reference Ca).

c223 Ceiling cable trays are nominal 10 nmm (3.6 in.) by 300 nm (12
in.) 80 mm (3-inch) load depth NEMA Cl ass 12A | adder type installed above
the finished ceiling. Wall duct, nominal 10 nm (3.5 in.) by 250 mm

(10 inch), may be used in lieu of cable trays.

C22.4 Partitions nmust be provided in all ducts and cable trays to
separate high and | ow vol tage cabl es.

C.2.3 El ectrical Service Requirenents. Each universal room nust
have adequate power service to insure that all X-ray equi pnment can be
installed without additional facility related electrical work. Al
feeder conductors will be copper.

Appendix C - 1



M L- HDBK- 1191

C.23.1 Power Quality. The facility power system nust provide the
speci fied nom nal voltage (480 V or 240 V) plus or mnus 5 percent to
each universal room Special power conditioning equipnent, if required,
shoul d be identified and provided with the X-ray installation

C.2.3.2 Thr ee- Phase Roons. If the roomw || receive three-phase
X-ray equi pnent, provide 150 anp, 480 volt, three-phase (3-wire and
ground) service to the room Provide an adjustable trip, 150 anp,
3-pole, shunt trip circuit breaker in a NEMA 1, flush nounted encl osure.

C.2.3.3 Si ngl e- Phase Roons. |If the roomw |l receive single-phase
X-ray equi pnent, provide 150 anp, 240 volt, single-phase (3-wire and
ground) service to the room Provide an adjustable trip, 100 anp,
2-pol e, shunt trip circuit breaker in a NEMA 1, flush nmounted encl osure.

C.2.3.4 Enmergency Shutdown. Provide a large, clearly identified
push-button to actuate the shunt trip circuit breakers, and di sconnect
all power to the X-ray nmachine and accessori es.

C.2.3.5 120/ 208 Volt Auxiliary Panelboard. |If required by using
Mlitary Departnent, provide a 120/208 volt, single-phase, 100 anp

panel board with a 50 anp shunt trip main breaker to support the

si ngl e-phase | oads in each room Provide a 20-pol e-space panel board with
at least two 20 anp 2-pole circuit breakers, and five 20 anp 1-pole
circuit breakers. This panel board may be served fromthe nearest genera
pur pose 120/208V transformer; a dedi cated stepdown transformer may be
provided and fed fromthe 480V service in 3-phase roons. (Calcul ations
shoul d be based on 180 anp nmaxi num demand for 3-phase roons, and 300 anp
maxi mum demand for singl e-phase roons.)

C.2.3.6 Vol tage Drop and Regul ation. Total voltage drop in a branch
circuit and feeder conductors nust not exceed 2 percent fromthe facility
distribution transforner to the X-ray roons. Total voltage regul ation of
the distribution transforner, feeder, and branch circuit conductors nust
not exceed 5% For circuits which serve only one room calcul ations
shoul d be based on the nmaxi mum demand current of the single X-ray
generator. For circuits which serve nore than one room calcul ation
shoul d be based on the nmaxi mum demand current of the two | argest roons.
(Cal cul ations shoul d be based on 180 anp naxi mum demand for 3-phase roons
and 300 anp nmaxi num dermand for singl e-phase roons.)

C23.7 Distribution Transformers. Distribution transformers shoul d
not be dedicated solely to X-ray equi pment. The voltage regulation is
better if X-ray machines are connected to transforners which are
partially | oaded with other equiprment. X-ray machi nes should al ways be
connected line-to-line, never l|ine-to-neutral

C.2.3.8 Essential Power. Essential power for X-ray equipnent,
illumnation, and dupl ex receptacles shall be in accordance with the
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using MIlitary Departnent guidance docunents.
C24 Warning Lights, Interlocks, and Illumnation. Warning

lights, interlocks, and illum nation are to be provided in accordance
with the Design Agent's gui dance docunents.

C25 Structural Requirenents.

C25.1 Walls. Provide studs on either side of the vertica

el ectrical raceways. Design walls to support 100 kg (220 pounds)
vertical -to-horizontal pull. Double walls nust be provided between

adj acent x-ray roomns.

C25.2 Ceiling Support System Provide an overhead tube-nount
support systemin accordance with Figure CG3 with a |oad bearing capacity
of 408 kg (900 pounds) vertical point |oad and 23 kg (50 pounds) per
square foot uniformy distributed |oad. Spanning nenbers shoul d be
nmount ed perpendicular to the centerline of the X-ray table and positioned
at 650 nm (25-5/8) inches on center to provide 600 mm (2 feet) clear

bet ween nenbers. The acoustical ceiling tiles are to be suspended from
the structural grid. Bottom of nenbers should be flush with the finished
cei ling.

C.2.6 Case Work

C.26.1 Case work shall be as specified by the using Mlitary
Depart nment.

C.2.6.2 A hand sink with hot and cold water and drain wll be
provi ded.

cC27 Radi ol ogy Shi el di ng.

c27.1 As a m ni num

a) Conply with the design requirenents of NCRP Report No. 49
(reference CG-b), and certify as advised by NCRP Report No. 102 (reference
C-c.) and by the using Mlitary Departnent Procedures.

b) Lead shielding shall be 1.6 mm (1/16 inch) lead or |ead
equi valent up to 2100 nm (7 feet) above the finished floor. Penetrations
through the shi el ding should be avoi ded. [ Rev. Apr 03]

c) Where possible, |ead shielding shall be applied to
exterior side of wall partitions, i.e., |amnated behind gypsum board for
protection.

C27.2 Use of nodul ar shielding for operator's booth is pernitted.

C27.3 Al ductwork, grilles, registers, and diffusers shall be
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| ocated at a hei ght higher than 2100 mm (7 feet) clear above the finished
floor. Thernostat transmission lines shall be routed to avoid
penetration of shielding.

REFERENCES

C a. Underwriters Laboratories (UL), Electrical Construction
Materials Directory, (current edition).

C b. Nati onal Council on Radi ation Protection and Measurenents
(NCRP), Report No. 49, "Structural Shielding Design and
Eval uation for Medical Use of X Rays and Gamma Rays of
Energies Up to 10 Mev (1976)." NCRP Publications, 7910
Wodnont Avenue, Suite 1016, Bethesda, MD 20814.

Cc. National Council on Radiation Protection and Measurenents

(NCRP), Report No. 102, "Medical X-Ray, Electron Beam and
Gama- Ray Protection For Energies Up to 50 Mev (Equi prent

Desi gn, Performance and Use) (1989)." NCRP Publications, 7910
Woodnmont Avenue, Suite 1016, Bethesda, MD 20814.
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