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Item Requirement Test or Frequency
Procedure
L. Equipment Function: Indicators, | Daily each day x-rays are

Mechanical, and other safety
checks. Warmup

taken

2. For film processing, items 2, 5, 7, | As specified in Table 1,
and 11 QC tests as specified in Radiographic Quality
Table 1, Radiographic Quality Control Requirments
Control Requirements

3. CT Number for Water Daily

4. Field Uniformity Daily

5. Laser Film Printer Quality Weekly
Control

6. Low Contrast Resolution Initially and monthly

7. High Contrast Spatial Resolution | Initially and monthly

8. Noise Initially and monthly

9. Table Position Indicator Initially and monthly
Accuracy

10. Scan Increment Accuracy Initially and monthly

I1. Scan Localization Light Initially and monthly
Accuracy

12. Medical Physicist’s QC Survey Initially and monthly

13. Quality Assurance Program Initially and monthly

Review
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FiaTre-50 EAATH STHEE Al T 9 IR T

1 General information of the Telecobalt Units
1.1 Manufacturer
1.2 Model
1.3 Sr. No.
14 Maximum capacity of the source housing
' ( Ci/TBq)
15 Current Source Strength as per source
' certificate ( Ci/TBq) as on date
16 Source Loaded / replaced by (Name of the
' Certified Service Engineer)
17 Total weight of Depleted Uranium in the
’ unit, if any:
Measured Source Strength in RMM
1.8 (Exposure rate) /cGyMM (Air Kerma
rate) as on date
Radiation Output of the unit (cGy/min for
19 10x10 cm?2 field at dmax, SSD Set up,
' measured using IAEA TRS 398
formalism)
1.10 Ayailable tre‘atment mode;
' (Fixed/Rotational/Arc/Skip)
Field sizes available at isocenter (Min.
1.11
and Max.)
112 Normal Treatment Distance (NTD) (80
' cn/ 100 cm)
Secondary Collimator system (Symmetric
1.13 .
/ Asymmetric)
114 Over t.ravel distance for Asymmetric
’ Jaws , if any
115 Type of wedge filter ( Physical
' /Motorised/ Dynamic)
116 Multileaf Collimator (MLC) (

available/not available)
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1.16.1 Type of MLC ( Secondary/Tertiary)

1.16.2 If MLC is tertiary (Add on/ in-built)

1.16.3 Minimum definable field size at isocentre

1.16.4 Maximum definable field size at isocentre

1.16.5 Number of leaves

1.16.6 Leaf width at isocenter

1.17 Any other technical information

2.1 Display and safety features Remarks
Indicators for beam OFF (Green), beam

2.1.1 ON & TRANSIT (Red) are provided on
the source housing and working

2,12 Head lock Indicator provided and working

213 Radiation warning symbol provided on

the outer surface of the Source Head

Non electrical/ mechanical indicator on
the Head for indicating Source ON/OFF

214 and TRANSIT positions are provided and
working
Switches controlling the indicators

2.1.5 (mentioned in sr. no. 2.1.4) are operated
directly by the source drawer

216 Source is automatically retrieved to OFF

position in case of power failure

Whether arrangement for manual retrieval
2.1.7 of source in case it does not return to safe
position is provided and working

Limit on movement of major mechanical

2.1.8 systems (Gantry, Collimator and Couch)
in case of power failure:

2.1.8.1 Rotational movements< 2°

2.18.2 Lincar movements< 10 mm

Indicator lights on the Treatment Control
Panel (TCP) provided and working: 1)
2.1.9 Ready state/Beam OFF — Green ii) source
drawer in transit- RED iii) Radiation
Beam ON- Yellow /Orange

2.1.10 The switches to control the indicators

1%
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(mentioned in st. no. 2.1.9) are operated
directly by the source drawer

A key (or coded switch) on the TCP for

2.1.11 proceeding to ready state is provided and
working
2112 Irradigtion can be started only by an
o operation from the TCP
2113 Irradiation and movements can be

interrupted at any time from the TCP

Whether provision to resume irradiation
without pre-selection of operating

2114 parameters from TCP only are available
and working (in case of interruption)
Emergency switch on TCP to terminate

2.1.15 g S : .
irradiation is provided and working
Emergency switches located at places

2116 other than TCP ( such as near gantry

stand, patient support assembly and maze
wall) are provided and working

On termination, irradiation is not possible
2.1.17 until all operating parameters are
reselected from the TCP

In the event of unplanned termination of
irradiation (failure of timer/interlock ctc) a

2118 display of the condition is provided and
working at TCP
Redundant/Primary-Secondary Timer

2.1.19 combination to terminate irradiation are
provided and working independently
Switches to control the timer are actuated

2.1.20
by the source drawer

2.1.21 Pre-selected time is displayed until reset
Elapsed time display is provided and

2.1.22 .
working
Whether mechanism to release the patient

2.1.23 in case of power failure is provided and
working
In the event of power failure,

2.1.24 information displayed at the time of

failure is stored in one of the timers for at
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least 20 minutes

Selection switches for stationary and

2.1.25 moving beam radiotherapy are provided
on the TCP and working
216 Selectiop switch for CW/CCW rotation
- on TCP is provided and working
Selection of specific wedge filter (or
2.1.27 ZERO Filter) / tray is required at TCP to
start irradiation
Motorized Movements All motorized
movements of the equipment (gantry,
2128 couch &collimators) possible only by
o personal actuation of two switches (enable
switch) except during moving beam
radiotherapy
2.2 Couch
2.2.1 Isocentre height above the floor level <130 cm
299 Isocentre clearance of the couch (with >15cm
o devices other than breast cone inserted)
223 Couch isocentric rotation range At least 90
degree
224 Lateral movement range of Table Top + 20 cm
225 Vertical movements
2251 Minimum height from the floor level <80 cm
2252 Vertical movement below the isocenter >40 cm
2253 Vertical movement above the isocenter >3 cm
Longitudinal movement range of Table
226
Top > 70 cm
227 Minimum speed of linear motions of the
o couch < lcm/sec
278 Maximum speed of lincar motions of the
o couch < 5cm/sec
229 Minimum speed of rotational movement
o of Couch <1%sec
2910 Maximum speed of rotational movement
o of Couch < 7°%sec
Manufacturer
22.11 Couch Transmission (%) Specified
value : %
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2.3 Collimator
231 Field size indicators are provided and
o working
232 Collimator rotation range At least £90°
2.4 Gantry
241 Gantry rotation range At least £180°
249 Minimum speed of rotational movement
o of Gantry < 1%sec
243 Maximum speed of rotational movement
s of Gantry <7°%sec
2.5 Accessories
Mechanism for securely latching of
251 accessories to the equipment is provided
and working
259 Wedge filters are marked with their
T identity, angle and maximum field size
2.6 Interlocks
Interlock to prevent further irradiation
26.1 e
provided in case of
Failure of power supply to either of the
26.1.1 :
timers
Failure of primary timer to terminate
2612 T
irradiation
One of the timers in a redundant timer
26.13 ST € :
combination is inoperative
Source carrier does not attain BEAM
2614 ON/OFF condition within 3 sec of
initiation /termination of irradiation
Gantry moves during stationary beam
26.15 :
radiotherapy
Movement of the Gantry does not
26.16 start/stop during Moving Beam
radiotherapy
Preselected angular movements are
26.1.7 exceeded by more than 5° during moving
beam radiotherapy
2618 Any selection in treatment room 1s
T different from the selection at TCP
26.19 selected wedge/filter, if any, is not
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correctly positioned

selected shielding tray, if any, is not

2.6.1.10 correctly positioned
262 Door interlock is provided and working
Warning lights at the door to indicate
2.6.3 Beam OFF, TRANSIT and ON positions
is provided and working
264 Audible alarm o_f irradigtion in the .
o treatment room is provided and working
2.7 Mechanical and Radiation test
271 Orthogonality of adjacent jaws 90° £1%
272 Parallelism of opposite Jaws +1%
273 Symmetry of opposite Jaws +]1 mm
274 Coincidence of optical beam and
o collimator axes +1 mm
2.7.5 Accuracy of isocentre fnim Dig
sphere
2.7.6 Accuracy of table top vertical motion +2 mm
237 Accuracy of table top lateral motion +2 mm
2.7.8 Accuracy of table top longitudinal motion | £2 mm
279 Accuracy of couch rotation scale +1°
2710 Shift in optical fi.eld due to Verﬁcgl motion
o of couch from min. to max. position +2 mm
Shift in optical field due to rotational
2.7.11 motion of the couch from -90° to 90°
position +2 mm
2712 Accuracy of Collimator angular scale +19
2713 Accuracy of Optical Field Sizes for <
o 10<10 cm? +1 mm
2714 Accuracy of Optical Field Size for >
o 10x10 cm2 +2 mm
2.7.15 Positional accuracy of asymmetric jaws +1 mm
2.7.16 Optical Distance Indicator (ODI) range SAD + 20 cm
2.7.17 Accuracy of optical distance indicator +2 mm
2.7.18 Accuracy of Mechanical Front Pointer +2 mm
27.19 Optical field overlap 0° /180° +1 mm
2.7.20 Optical field overlap 90° /270° +1 mm
2,721 Optical & Radiation Field Congruence +2 mm
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Manufacturer
2.7.22 Timer error Spemﬁed
value .
sec
Time taken by the source drawer to reach
2.7.23 ON position and return back to OFF
position <5sec
Penumbra width for 10x10 cm? field at
2.7.24
dmax S 20 mm
2795 Coincidfencg between radiation and
o mechanical isocentre +2 mm
Output constancy at different gantry
2.7.26
angles +2%
Beam uniformity (flatness) at gantry
2.7.27 angles 0° and 90°/270° (For 10x10 cm?) at
reference depth +3%
2.7.28 Gantry Rotation speed (.1 to 1 RPM) +1%
2.7.29 Accuracy of angular scale of gantry +0.5°
2.7.30 Tray position reproducibility +2 mm
Table top sag at isocenter when loaded
2.7.31 with 135kg distributed over 2m through
isocentre 2 mm
Manufacturer
2732 Wedge factor for various wedges Specified
value
Manufacturer
2.7.33 Tray factor Specified
value
Manufacturer
2.7.34 Over travel distance for MLC, if available | Specified
value
Coincidence of MLC and secondary
2.7.35 .
collimator axes +]1 mm
2.7.36 Reproducibility of leaf positions +1 mm
2.7.37 Accuracy of Leaf positions +1 mm
2738 Congruence between MLC fields and
o beam’s eye view (BEV) +1 mm
2739 Coincidence between parallel opposed
s fields defined by MLC +1 mm
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2.8 Radiation Leakage/Transmission
281 Transmission factor through beam
o Stopper, if any 0.50%
282 Relative Surface Dose at 0.5 mm depth (in
o percentage of absorbed dose at d )
2821 For field size of 10X10 cm2 <70%
2822 For largest field size available <90%
200 pSv/hr
Maximum leakage radiation level at 5 cm | (when the unit
2.8.3 from surface of the source housing in OFF | is loaded with
position maximum
capacity)
20 uSv/hr
Maximum leakage radiation level at 1 gw ieh the l_l.mt
284 . . is loaded with
meter from the source in OFF position .
maximum
capacity)
285 *Maximum Transmission through beam
o limiting devices (Secondary collimators) 2%
*Maximum Leakage radiation through Bha  (ir
286 | MLCs, if available secondary),
’ 5% (if tertiary)
*leakage radiation from the source Maximum
2.8.7 housing in ON condition in the patient 0.2%
planc# Average 0.1%
Maximum Leakage radiation from the
2.8.8 source housing in ON condition at 1m
from the source in other than patient plane | 0.50%
29 Safety aspects of Telecobalt installation
Whether emergency procedures displayed
29.1
near the control console
2.9.2 Lascr provided and working
293 Availability of T-Rod
Radiation Warning symbol at the entrance
294 ;
provided
3.0 Security of Radioactive sources
31 Biometric / double key steel door
B entrance
3.2 CC TV cameras / Sensor / Alarms ( 24/7
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monitoring by guard)
33 Coordination with nearest police station
34 Report to regulatory if safeguard applies

*Percentage leakage radiation of
maximum absorbed dose for 10 cm x 10
Note cm radiation field size measured on
central beam axis at NTD when residual
aperture is blocked with material of 2TVT

# Circular plane of radius 2 m centred on
radiation beam axis at NTD

IR%
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AIGH €

(THT 13 F IRH (5) v aw=taa)
L2 2 o B B S K A
1 General Information of the Remarks
Brachytherapy unit:
1.1 Type of the unit (LDR /MDR /HDR
/PDR)
1.2 Manufacturer
1.3 Model
1.4 Sr. No.
1.5 Radionuclide (Cs-137 /Ir-192 /Co-60/
any other)
1.6 No. of sources
1.7 Dummy source provided (Yes/No)
1.8 Maximum capacity of the unit (GBq)
/(C1)
1.9 Source Strength (As per source
certificate)
1.9.1 Apparent Activity (GBq) / (C1) as on
date
1.9.2 | Reference Air Kerma Rate (uGy/hr at
Imetre distance) as on date
1.10 Measured Source Strength
1.10.1 | Apparent Activity (GBq) / (Ci) as on
date
1.10.2 | Reference Air Kerma Rate (uGy/hr at
Imetre distance) as on date
1.11 Maximum no. of channels available
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1.12 Maximum No. of channels used
simultaneously
1.13 Source dimensions

1.13.1 | Physical Dimension [Length(mm),

Dia (mm)|

1.13.2 | Active Dimension [Length(mm), Dia
(mm)]

1.14 Method of source transfer between

applicator & source storage
(Pneumatic / Motor driven/Any other)

1.15 Treatment mode (Programmable/
Pulsed /Any other)
1.16 Mecthod of source retraction in the

event of power failure (Motor with
Back-up Battery/ Pneumatic /Any
Other)
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LA -5

(THT 1& H SRE (5) Fv =)
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Parameter/Tests Frequency Anticipated
/tolerance

Inspection of Hydraulic | Daily YES

Room

Console Area Daily YES

Treatment Room Daily YES

Verification  of  Timer | Daily <2sec

Accuracy

Safety Mechanisms Daily Yes

Treatment Start Button Daily Function

Treatment Stop Button Daily Function

Door interlock Daily Function

FEmergency Interrupt Daily

Microphone/Speaker Daily function

Radiation beam monitor | Daily Yes

with battery Follow back-

up.

Portable radiation survey | Daily Yes

meter

Radiation monitors Daily < 10% of
annual
calibration

Door interlock Daily < 0.5 cm of
trip position
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Set timer for 1 minute, | Daily Verify proper

initiate treatment treatment
cycle and
completion

Console pannel check Daily YES

Power ON Daily YES

Treatment ON Daily YES

Radiation ON Daily YES

Focus CCTV Daily YES

Warning Daily YES

Door open Daily YES

Primalert Radiation | Daily Yes

Moniton Flashing

Timer accuracy Monthly <2sec

Timer linearity Monthly <2%

Timer Error Monthly 0.03 min

On-off error Monthly -(0.03 - 0.05)
min.

Radiation output | Monthly <2%

(18mmHelmet)

Anticipated output vs. | Monthly <(2-3)%

measured

Computer ~ output  vs. | Monthly <(2-9%

measured

Dose profiles Annual +l mm on
50% line

Radiation/mechanical Annual + (0.3 - 0.4)

isocenter coincidence mm

Collimator factors Annual

REK
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Leak tests Annual
Helmet microswitch test Monthly
Couch movement time Monthly
Radiation monitors Daily
Door interlock Daily
Determination of | Annual
Collimator Factors

REE
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Qs

Non-IMRT Machine IMRT Machine SRS/SBRT Machine

Procedure
Observation | Tolerance | Observation Tolerance Observation | Tolerance

Dosimetry

X-ray output
constancy(all

energies) 3% 9,

Electron
output
constancy
(weekly,
except for
machines with
unique
e-monitoring
requiring daily 3% 39,

Mechanical

Laser 1.5mm
localization 2mm 1mm

Distance
indicator 2mm
(ODI) @ iso 2mm 2mm

C.olh.ma.tor 2mm
size indicator 2mm 1lmm

Safety

Door interlock
(beam off) Functional Functional Functional

Beam on
indicator Functional Functional Functional

Audiovisual
monitor(s) Functional Functional Functional

REL
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Non-IMRT Machine IMRT Machine SRS/S].SRT
Machine
Observati Obse
Procedure Observation Tolerance on Tolerance rvati Tolerance
on
Dosimetry
y 2% 2%
Electron output 2
constancy 2 2
Backup monitor
chamber constancy
0,
Typical dose rate 2% (IMRT e
output constancy dose rate) Ao i,
) N/A MU)
Photon beam o
. 1%
profile constancy
Electron beam o
. 1%
profile constancy
Electron beam 2%/2mm

energy constancy

Mechanical

Light/radiation 2mm or 1%
ficld coincidence ona side
Light/radiation Imm or 1%
field coincidence ona side
(asy mmetric)

Distance check Imm
device for lasers

compared with

front pointer

Gantry angle 1.0°
indicators (digital)

Collimator angle 1.0°
indicators (digital)

Jaw position

indicators 2mm
(symmetric)

3%
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Jaw position
indicators Imm
(asymmetric)

Cross-hair
centering 2 mm
(walkout)

Wedge placement 2mm
accuracy

Treatment couch
position indicators 2mm/1°
(Long, Lat, Rot.) 2mny/1° 1mny/0.5°

Treatment couch 1.0°
position indicators 1.0° ’ 0.5°

Localizing lasers +2mm +1lmm +1lmm

Safety

Laser guard-
interlock test Functional Functional Functional

Respiratory
gating

Beam output 2%
constancy

Phase, amplitude Functional
beam control

Gating interlock Functional

Phase, amplitude
beam control Functional

REN




TUE 9%) TEAT £ AT Lo Wt ¥ fafa Roz993119

TR
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Qs

Procedure
Non-IMRT Machine IMRT Machine SRS/SBRT Machine

Observation Tolerance Observation Tolerance Observation Tolerance

Dosimetry

X-ray flatness
change from 1%
bascline

X-ray symmetry
change from +1%
baseline

Electron flatness
change from 1%
baseline

Electron
symmetry change +1%
from bascline

Monitor units
set vs
delivered:1.0
MU or 2%
(whichever is
A greater) Gantry
arc sct vs
delivered:
1.0° or 2%
(whichever is
A greater)

SRS arc rotation
mode

X-ray/electron +1%
output calibration (absolute)

Spot check of
field size
dependent output 2%
factors for x ray
for FS< 4x4 cm2

Spot check of
field size

dependent output 1%
factors for x ray
for FS>4x4 cm2

Qutput factors for
electron
applicators (spot
check of one
applicator/energy)
(from base line)

+2%

X-ray beam
quality (PDD10
or TMR20/10)
(from base line)

+1%

Electron beam

quality (R50) +1mm

3%
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Physical wedge
transmission
factor constancy

+2%

X-ray MU
linearity(output
constancy) for
>5MU

+2%

+2%

+2%

X-ray MU
linearity (output
constancy) for 2-
4 MU

+5%

+5%

Electron monitor
unit linearity
(output
constancy) for 5
MU

+2%

X-ray output
constancy vs dose
rate (from
baseline)

+2%

X-ray output
constancy vs
gantry angle
(from baseline)

+1%

Electron output
constancy vs
gantry angle
(from baseline)

+1%

Electron and x-
ray off-axis factor
constancy vs
gantry angle
(From baseline)

+1%

Arc mode
(expected MU,
degrees) from
baseline

+1%

TBI/TSET mode

Functional

PDD shift and
OAF constancy
TSET

1mm

PDD and OAF
constancy (TBI)

1%

OAF constancy

TBI/TSET output
calibration (from
base ling)

2%

Mechanical

Collimator
rotation isocenter
(from baseline)

+]1 mm

Gantry rotation
isocenter (from
baseline)

+] mm

Couch rotation
isocenter (from
baseline)

+]1 mm

Electron
applicator
interlocks

functional

Coincidence of
radiation
andmechanical
isocenter
(frombaseline)

+2 mm

+2 mm

+] mm
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Table top sag
(from baseling)

2 mm

Table angle

1°

Table travel
maximum range
movement in all
directions

+2 mm

Stereotactic
accessories,
lockouts

N/A

N/A

functional

Safety

Functional

Follow
manufacturer’s
test procedures

Respiratory
gating

Beam energy
constancy

2%

Temporal
accuracy of
phase/amplitude
gate on

100 ms of
expected

Calibration of
surrogate for
respiratory
phase/amplitude

100 ms of
expected

Interlock testing

Functional
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DI (IMRT, non- IMRT) 0T

Procedure

Observation

Tolerance

‘Weekly Test

Qualitative test _i.e.,
matched segments, aka
“picket

Visual inspection for discernable
deviations such as an
increase in interleaf transmission

Monthly

Setting vs radiation field
for two patterns (non-

IMRT) £ T
Backup diaphragm
settings (Elekta only)

2 mm

Travel speed (IMRT)

Loss of leaf speed >0.5 cmm/ s

Leaf position accuracy
(IMRT)

1 mm for leaf positions of an IMRT field
for four
cardinal gantry angles.

Annually

MLC transmission
(average of leaf and
interleaf

Transmission), all energies

+0.5% from baseline

Leaf position repeatability

+]1.0mm

MLC spoke shot

<1.0 mm radius

Coincidence of light field
and x-ray field (all
energies)

+2 . 0mm

Segmental IMRT (step
and shoo) test

<(.35 cm max. error RMS, 95% of error
counts <0.35 cm

Moving window IMRT
(four cardinal gantry
angles)

<0.35 cm max. error RMS, 95% of error
counts <0.35 cm

1%¥9
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non-SBRT/SRS SBRT/SRS
Procedure
Qb§er Tolerance Ob§ewat Tolerance
vation on
Daily

Planar kV and MV (EPID) imaging
Collision interlocks Functional Functional
Positioning/repositioning =2mm <1 mm
Imaging and treatment coordinate <2 mm
coincidence
(single gantry angle) <1 mm
Cone-beam CT (kV and MV)
Collision interlocks Functional Functional
Imaging and treatment coordinate <2 mm
coincidence <1 mm
Positioning/repositioning <1 mm <1 mm

Monthly
Planar kV and MV (EPID) imaging
Imaging and treatment coordinate <2 mm
coincidence <1 mm

<2 mm
Scaling <2 mm
Spatial resolution Base line Base line
Contrast Base line Base line
Umfon‘n]ty and noise Base line BaSC line
Planar kV imaging
<2 mm

Imaging and treatment coordinate
coincidence <1l mm
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. <2 mm
Scaling <1 mm
Baseline Baseline
Spatial resolution
Baseline Baseline
Contrast
Uniformity and noise Baseline Baseline
Cone-beam CT (kV and MV)
Geometric distortion <2 mm <l mm
Baseline Baseline
Spatial resolution
Contrast Baseline Baseline
HU constancy Baseline Bascline
Uniformity and noise Baseline Baseline
Annual
Planar MV imaging (EPID)
+5mm +5mm
Full range of travel SDD
Imaging dose Baseline Bascline
Planar kV imaging
Beam quality/energy Baseline Baseline
Imaging dose Baseline Baseline
Cone-beam CT (kV and MV)
Imaging dose | Bascline | | Baseline
AT,
9¥3
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