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I Summary 
This document is used for installation ve.r&cation and validatioq of LGK C 1.2/4C or 
upgrade ro C 1.2/4C. . 

lswe Date Resp Description 

1 2003-06-05 RSP First version, update of K100753 

Verification Protocol Pj48P330 

, Reviewminute Pj48P337 
c9 

2 2004-09-07 SaS Updated for 4C and addition of values for 100 VAC Office UPS, 

9 hitiah and date &all be put in the space for approvedlnot approved. 
If something is not approved or approved with a deviation, a remark of this musr be 
made. 
The remark shall refer t o  the test number and to the report that is to be written on the 
xemack. 
When action has been taken and the  test  has been redone and approved this shall be 
noted below the remark, signed and dated. 

0 IT the test is not valid for the jnsralled system t he  term N/A (Not Applicable) shall be 
used. If NIA is used an explanation shall always be wrinen telling why the test is not 

'TG performed. 
dfhu 

I 
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3 Ocular Inspection 

Pate (pages) 

5 ( W  ' 

nctionality (opedclose) of front doors. 

Functionality (open/dose/locking) of side 

Cabeling, flexcables and connectors 

mmet changer 

4elmet Trolley no 1 

-leimet Trolley no 2 

~ 

lelmet Trolley no 3 

telmet Trolley no 4 

lanual Control 
Helmet Changer 

lanual Coiitrol 
APS I couch 

ts Operator Console 

- - - - 
Installation Test Protocol LGK C 1.2/4C Ki0'1176 
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Text /color printed at front plates. 

col firnators 

Adhesiveness of tape for attachments on 

Condition of YE slides 
Condition of  frame extender 

Page (PaEs) 

6(26)' 
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' A d o n  Approved N o t  Appr. D m  

Check that all  signs at Cover and RU are attached according 

Check that all signs at Operator Console are attached 

Check that all signs at Helmet Changer 6c Helmet Trolleys are 

to drawing 712914 (for 1.2) or 776843 (for 4C). 

according to  drawing 712974 (for 1.2) or 716843 (for 4C). 

f / Y h L  

5 /&b 

attached according to drawing 106882. $! vq S / Y k  - 
8' ' 

EkEKTA BNSTWUMENT AB Instroctiran for Inspection 
DOC No. Edition page (Pages) 

K101176 2 7 2 4  . 

4 Identity 

a 

b 

C 

d 

e 

f 

E 

h 

I 

j 

k 

I 
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Edition Page (Pagci) ' Artlclc No. Doc. No. 
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Action Approved 

9 4  Adjustment ring attached. "green signal" 

5 Helmet Switches and Positioning 
This procedure also verifies &e pesformance of the helmet testing device. 

* 

No1 Appr. Date 

I 

5,4&dS 
a 

b 

C .. 
l i d  

Adjustment ring & shims O.lmm attached. "red signal'' 

Check that Helmet Id=l and that helmet cap sensor is ok 
y(g q 

a 

I Actlon I Appmed I NotAppr. 1 Date 

b 

a 

E 

C 

" 
Actlon Appmed Not Appr. Date 

Adjustment ring attached. "green signal" 
Adjustment ring & shims O.lmm attached. "red signal" 
Check t h a t  Helmet ld=4 and t h a t  helmet cap sensor is ok 

&4h 
j.k/kY 

Uk/4 

Date I AcflO" 1 Appmvcd I NolAppr. I 

a 

E 

I I 

Adjustment ring attached. "green signal" 
Adjustment ring & shims O.lmrn attached. "red signal'' &Y 

I 

Adjustment ring attached. "green signal" 
Adjustment ring & shims k l m m  attached. "red signal" 
Check t h a t  Helmet ld=4 and t h a t  helmet cap sensor is ok 

&4k 
j.k/kY 
fk2L. Uk/4 . .  

Check that Helmet ld=3 and that helmet cap sensor is ok i(ij, I I 

/f 

! 

KiO7 176 
c3E17/c402 0 
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Anion - Approved NntAppr. Date 

Mount and check Trunnions pair lwith helmet test tool. 

,a 

ect timer-run. 

A d o a  Approved Not Appr. Date 

Mount and check Trunnions pair lw i th  helmet test tool. 
Center coordinate left, right. 5h b(9 

Green treatment field at M,MI. 
Treatment with shims 0.1 mm attached, couch return after ' 
6 seconds during incorrect position. 
No Green treatment field a t  MMI. 

No Green treatment field at  MMI. 15kh6 

lnstallatlon Test Protocol LGK C 1.2/4C KIOl176 
OS17/C4010 
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6 seconds during incorrect position. 
No Green treatment field at MMI. 

Page (Pages) 

1 q26) . 

A d o n  Approved Not Appr. 

Mount and check Trunnions pair Iwith helmet test tool. 
Center coordinate left, right. 
Optionally, check Trunnions pair 2 with helmet test tool. 
Center coordinate left, right. 
Select timer-run. First select wrong collimator helmet then ' ' 

Dafe 

575 {h 
5;/$/06 

6 seconds during incorrect position. 
No Green treatment field at  MMI.  

. .  

correct. Verify helmet checking on MCU. 

Start treatment, couch in to correct position. 
Green treatment field a1 MMI. 
Treatment with shims 0.1 mm attached, couch return after 

-- --- '' "'. - -. . . ,  .II 

lnstallatlon Ted Protocol LGK C l.Zl4C KlOl176 
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6 A B  

Page (Pages) 

11(26) - \ 

Check the two positions are reached within accepted limits 
(2 0.5mi-n) 

a 

Approved 1 NotAppr. Date 

A d o n  Approved Not Appr. Date 

Verify the docking and undocking of G-frame and Frame 
ExZender according to affachment -?Patient docking and 
undocking of APS”. 

I 

, 

. W o n  Approved No1 Appr- Date 

7”. a Mount APS and verify coordinate accuracy according to  
._ .\: i 

Action Approved Not Appr. 

a Verify a correct interface towards the valid LGP edition 
according to attach~eni3’APS - LGP inferface”. 

attachment ?Precision Instrument”. &4/&J 
I 

bate 

a 
I I 

Verify a correct reading from PDI of all gamma angels 
according t o  affachment44he patient docking indicator”. 

I Approved I NotAppr. I Date 

. :  
I 

- 
Installation Test Protocol LGK C 1.2/4C K101776 

(3517/C4010 
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Page(%4 

12(26) 

.. AdLon Approved Not Appr. Date 
- 

a Verify a long 50-step treatment process according ..to 
affachmenf P50-step-treatment", using a frame with no 

A - -  - 
Installatfon Test Protocol LGK C 1.114C K101176 

C3517/C40¶0 
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hstrwction for Bnspedion 

1 

7 LGP 
This test also verifies that all m e m e  coordinates can be reached. Make sure that h e  
gamma angle is ser to  90 degrees when creating h e  doseplans in LGP. To avoid collisions 
use a Leksdl frame wirh “suaight” froatpiece to perform the tests. 

Action 

Create a dose plan on LGP with ail skull radii set to 200 mm 
and one shot in 
X=59.0, Y40.0, Z=58.0 
and export t o  LGK using diskette transfer. 
Import the dose plan and complete the treatment. 
Create a dose plan on LGP with all skull  radii set to 200 nim 
and at least two shots i n  
Xmx=141 .O Ymin=40.0, Zmax=l42.0 
&nin=59.0 Ymax”l60.0, Zmin-58.0 
and export to LGK using serial connection. 
Import the dose plan and complete the treatment. 

Approved Not Appr. Date 

I 

! 

w ,  - .  -. 
lnstallatlon Test Protocol LGK C 1.214C 

,. . . 
K101176 
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8 Safety switches 
This procedure also verifies the performance of the helmet changer, helmet trolleys and if 
applicable installed room. door switch. 

properly, Le., helmet cannot be released from changer if 
this is disengaged 

rroperly, i.e., helmet cannot be released from changer if 1' I 
his is not in down position even when helmet table is in 
losition. 

:heck that mattress slide lock/unlock works and that the 
queeze profedion works at front, middJe and back on both , 
ight and leff side. 

8- 2 --.. -. 
Installation Test Protocol LGK C l.2/4C Kt01176 
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9 UPS 

r hge(Pagtsl 

15(26) 

I Approved 
~. 
Acti~n 

Check that mains has been set correctly (1 00 - 120V or 220 

Check t h e  fuse rating and note your result. 
- 24OV). 

Installed fuse: 6.3 6,314 accepted 

Measure the phase to neutral on the primary side and note 
your result. (Input on UPS backside) 
Phase to neutral: // b V (Nominal voltage f 10%) accepted 

Check the ambient temperature. Measure inside the 
medical electrical cabinet after at least 2 hours of normal 
operation and note your result. 
Ambient temp.: 6 "C (max 60°(7 accepted 

Check t ha t  t h e  connections are properly connected 

Measure the output voltage and note your result. 

48 YDC UPS: c q , O  v (54 VDCV k sv) 
:UPS backside) 

24 VDC UPS: $3 .q v (24 VDCV +2V-lV) 
UPS backside) 

Yeasure the  UPS battery capacity. 

1) Switch off the Main switch on the backside of the UPS. 

?) Measure voltage on 48V output on backside after 20 
minutes and note your results. 

Measured voltage: '#.?, 7 V (> 44 V) 

;witch on the Input switch on UPS backside. 

Not Appr. I Date I 

. I  

I_ 
. - ,  dlc. 

Installation Test Protocol LGK C l.L/4C K101176 
Q517/C4010 



Micle No. . Doc.No. Editirtn 

912800, 912762 K101176 . 2 

Action , 

Check that the UPS for the correct mains voltage has been 
selected. 
Check the ambient temperature. Measure inside the office 
electrical cabinet (PC box) after at least 2 hours of normal 
operation and note your result. 

Ambient temp.: 2 4  "C (max S O O C )  accepted 

m e  ( P a w )  

16(26) . 

Check that the connections are properly connected 

;witch on the input switch on UPS, I 

Measure the output voltage and note your result. 
(Use RMS voltage meter for 230V) 

Check the UPS battery capacity. 
1) Break Mains to UPS. 
2) Check battery indicator a t  UPS front after 20 minuter 

and note your results. 

Number of green LED: 3 (at least 2) 

NotAppr. 
- 

Oate 

- -. - .- , 

Installation Test Protocol LGK C 1.2/4C KlOl176 
(35lY/C4010 
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17(26) 

10 Couch and shielding door motors 
Not t o  be tested for LGK C 1.214C. 

-. installation Test Protocol LGK C 1.2/4C KlOl176 
0517/C4010 
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11 safety & timers 

Edition ' Pagt(Pagcs1 

2 1 S(26) - 

Action Approved 

Switch on mains. Start treatment. 
Shut off mains to  Medical UPS. 

Treatment interrupted after I minute. 

Switch on mains. Start treatment. 
Shut off mains to Office UPS. 
Treatment interrupted after 1 minute. 

Start a treatment. Cut power to couch after reaching 
treatment position. I /  
(Rejease CUSS out cable C4 MT3-cable 133) 

System error will start after planned treatment time. Couch 
out activated automatically after less than 5 sec. 

Elapsed time is sti l l  counting as long as Green Treatment 
Field at MMI is lit. 

/ /  

rActlon AppMVed 

a. Verify timer correctness by measuring using stop watch or 
connect a timer to C5 pin 7-8. 

30.00 rn in.: 2 ?-*s?!Q 6 

1.00 min.: 
m in. (accepted 30.00 min s 5 rec) 

sx rum i n . (accepred 1.00 rnin * 1 rec ) 

Not Appr. Date 

C?zgk 

54h I, 

c 
Installation Tefi Protocol L6K C l.2!4C s K101176 

0517lC4010 



Article No. Doc No. 

912a00,912762 KlOl176 

b 

Edition Page (Pages) 
2 19(26). 

A c t h  , 

Intro: 
Calibration of the timer is done to  compensate for the 
mechanical delay from: 

-signal to couch to leave treatment position until 

-the time when the couch leaves treatment position and the 
helmet sensors go low. 

The system has a built in automatic calibration function. At 
shipment this function is set to dynamic (adaptive} mode i. 
e. new compensation time is calculated continuously. At 
delivery to customer this adaptive mode shall be disabled. 

Vter performing a 50 step run (see ather cases in this Klj 
:heck configuration file: 
,LGK\systemfiIes\CCS-Conf.cfg. 

'arameter: 
,LGKCU-COM PENSATlONJl M E-SEC 
ess than 1.2 5 

LGKCU-COMPENSATION-VALUE-ARRAY 

ess than 0.5 s between rnax and min value. 

9 
f OK, set the parameter: 
LGKCU-COMPENSATlON,USE-DYNAM f C 

o NO i. e. dynamic (adaptive) mode is disabled. 
'edorrn an APS test'run and checkthat performed 
reatment time is equal to planned treatment time 

Approved 
I 

Not Appr. 

. I  

m - .  DF 

Installation Test Protocol LGK C 1.2/4[: K101176 
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Ariiclc NO. Doc. No. Edition Page (Paga) -9 

912800, 912762 

Push "Treatment Pause" when couch is in treatment posidon. 

a 

b 

C 

Y. isting elapsed time when the couch is in 

d 

-.,* '; e 
.:J I I room while shielding doors are opening. 

K101 I76 2 20(26) 

Check that all movments stop. 

, 

I 

- -m. 
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12 Installation remarks. 

912800,912762 KI 01 176 

a. 

b. 

c 

d. 

C. 

f. 

8. 

h. 

1. 

2 21 (26) 

temark ' 

Approved: 0 

Approved: a 

Approved: a 

Approved: 0 

Approved: P 

Approved Q 

Approved: a 

Approved: 

Approved: 0 
I-.,-- 

- 

Report ndic 

I 
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EBEUA INSTRUMENTAB Instruction for Inspection 
Page (Pages) 

22Q@ 

To verify the accuracy of the APS &check correct calibration files are installed. 
A complere system (with APS). 
Run the "Precision Test" for rhe precision instrument. 
Verify with the gauge, thav has two sides, one is 4.8 mm the other i s  5.2 mm. 
x-yz are ok if deviation < 0.2 mm and not ak if deviation >= 0.2 mm. 

9 

-~ ~ 

13 Attachments 

4 4  rnm 5.2 mm 
1 0 
1 1 
0 0 

Pupwe: 
Stmfegy: 

OK or NOT OK 
OK (<Olmm) 
not ok (>=0.2mm) 
not ok (>0.2rnrn) 

Acceptance 
criteria: 

Dracedure: 

Adion APS x A B  y A P S  2 Corn ment Appr. Not Date 
APW. 

Installation Test Protocol LGK C 1.2/4C K101176 
Qsl7/C4010 
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+ 

Puroose: 
5fmtegy: 
A rcep fame 
criteria: 
precondition: 

Procedure: 

To veri* the docking and undocking of G-frame and Frame extender. 

See below. 

- A  complete system. 
- G-frame 

- Frame extender. 

- 10 kg test weight or manually apply the force on the frame by hand. 
~~ 

1. Test thatthe Patient release knobs works correctly- OK 
2. Dock G-frame at APS. 

Load the frame with IO kg, no automatically undocking - OK 

3. Release a G-frame from APS units - OK 
4. Dock G-frame and Frame Extender at APS 

Load the frame with 10 kg no automatically undocking - OK 
5. Release the G-frame with frame extender from AP5 units - OK 

apptox. 10mm. 5 ,& 6. 
/ Releasing a G-frame when ca IO kg applied works fine. 

Releasing a 6-frame f frame extender when ca 10 kg applied wor 
fine. 

-. - -. 
Installation Test Protocol LGK C 1.2/4C K107176 
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Puraose: 

Acceptance 
Criteria: 

Procedure: 

To verify a correct interface towards the valid LGP edition I Import a treatment from a diskette. 
Also check the serial line. 

See below. 

Use an existing testfile on LGP or create a new file. 

2. Import a Treatment Test File. 
2. Dock a G-frame at APS. 

3. Verify the gamma angle with the PDI. 

4. Make a Positioning check- OK 

5. Press Star€. 

6. The couch moves into the RU.,The different steps in the treatment are 
performed inside the RU (defocus). - OK 

-. .,,  

Installation Test Protocol LGK C 1214C K101176 
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ELEKHA PNSTRUMENT AB instruction for Inspection 
Edition Page (Pages) 

2 25(26) 

Purpose: I To verify that the connection to the PDI is &red. 
Prepare a treatment with all docking positions (four gam"ma angles and high). 

Acceptance 
Criteria: 
Precondifion: 

See below. 

-A complete system with APS. 

-G-f ra me 
-Two G-frame Extenders 
-A test file with at  least using all different gamma angles and high docking 

G-frame with posts in LOW position: 

Procedure: 1. Load the Treatment Test File 

2. Dock a G-frame at APS. 

3. Make only the Position check (or Clearance) in each run for al l  different 
docking positions. Check a correct verification (dock and verify) of the 
docking codes with the PD1.- OK 

4. Click at Cancel at MMI before treatment start. Go to next run, 

signal) 

PO( works correctly for docking position 125' (no other sensors gives 

PDI works correctly for docking position 72" (no other sensors gives 

PDt works corredfy for docking position 40' (no other sensors givesly 

signal) 

I signa I) 
PDI works correctly for docking position high (no other sensors gives v 
signal) 
Clearance Check works properly d</k& 

I 

I 

5h46 ' 

! 

! 

---- ' ' -"_ 
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Purpose: 
Strategy: 

Acceptance 
Crif eria: 

Page (Pages) 

26(26)' 

Procedure: 

To verify a long 50-step treatment process, total 250s. 
~~ ~ 

Make a whole treatment. 

See below. 

- Use predefined test file PM test 50 s fast. 

1. Load Treatment Test File D 
2. Dock a G-frame at APS. Verify the gamma angle with the PDI. 
3. Make a Positioning check - OK 

4. Press Start. 

5. The couch moves into the RU. The 50 steps inside the RU are performed 
-OK 

Installation Test Protocol LEK C 1.2/4C K I O I  176 
QS171C4010 
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