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”.reallzation

L INTRODUCTION

:port 1$ to deeoribe the resulL of the lmplomentatlon
T}of Japaneee technology through Lhe NSCL prOJect
f 35?5__1nternatlonal Co=operation: Agency ( JICA B doc1ded in o
* '}‘this progoct which 1ncludeq~:ﬁ_~'" Gl
_";ﬂ~ Tralnlng of Syrian staff _ ‘ _
:“fgf" Required technlcal equxpment and measurlng
lnstruments SRR '

o 'Vhw Dlspatch of Japaneee experts.

Now after two and half years what happened?
-TThe answer is. very precise Y, 60 3 of the total lmplementatlon
'hsoheduleﬂnﬂl" | :. o R '
i How LheiSyrlan Lde is apprecmatlng and profitlng of thxs

een reallzed.-

whaL_;s the actual organlzatlon of NSCL 92;‘

What are. our. future plane_?" "'_‘ | Ey

. Those questlons as well as others w111 be ralsed and brlefly
{hdealed thh through thxs report P ‘ '” : ]'ff'“w[ ',“” ’[’ 'h ;
h D01ng so,} we - hope succeedlnq in clearlng up our SLtuatlon:j ln.
Tordel to glve blrth to the lnvalauble adVlCES of the Japanese JICA p‘

'_.Gu1dance mlselon team

‘e‘II - NSCL ORGANIJATION & MANAGBMhNT

r,‘.i NSCL organlzatlon is shown ln flgure-wl .The general dlrector
Jof 88RC and / or h;s depufy are dlreotly Jnvolved tn supervxs;nq
;,the management commltee of NSCL _ | -
ey ThlS commltee 15 composed of the dlrector of NSCL as a’ cha1r~"¢'
f"man and the memborshtp of some representants of" SSRC and NSCL
o In the other hand o the plannlng board is oompoqed of the’
:feJapanese experts( team leader and long Lerm expert } , the directoyr -
Liof NSCL and the sectlon chlefs _ o BRI o o o
Actually, NSCL has only one lelSLon ( Electronlc | Di& 1B
"oomposed of flve sectlons direct - ourrent ;.alternative-current,.
~Radio - frequency, Temperature and- repalr work- shop sections. |
| _ The lLSt of NSCL staff is. qlven here afLer g 1_

“T Dr. Mansour ( deputy general dlrector} meeLs monthly and when

ejneeded ) the Japanese experts. with NSCL responsxbles
R _ : o .««ﬁl-ﬂ o :
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" LIST Ok NSCL_PERSONNEY,

! wr. Mo AghBar - T Director
 'fMt.ﬁj£fKube1tar"j{_ " Electronical div. managerf
j“foef_TQHaJ Ibrahim]g_;'  RF5sect1on chlef"' SRR

:-iMf; SQ;Hassan .ii o f RF. section ‘
er,ﬂM.fKashour SRR RFfsectlon
_. bi:f-'e'm z.8wed - .© - 'RF section

 fijfs;M.%Zaawite: v T';. .]'ﬁdjéectibn:theﬁ”':"
el awmes o section
. Mro K. Baxakatl o AC Sectlon.7"

:'fmﬁ;;';fﬂéji'f;ﬂlf;f_gi Repair work-shop section
_f5;H;;i “Elias’ . Repair work- SHOp\sectlon .
e ok

Mr.is,
Mz
‘3Mr;?

N,
H _ .
M-}sharanl  ; : { 3 -Repair work,shop'éécﬁioh '
| K. Saadi f_f~-ff'f Repair work-shop section
Mr.aE ‘Salhan1 fff 7-' f:ﬁCf$e¢tibﬁf:'fl37
.iur,fw- Saadl i';w  _j ”ﬂt;DC1seéti6h;“:' |
.ﬁMriiM 'Haflrl-l  f¥¥i?:i?DCﬁsectlonifiJLEJfﬂiT
- 'Ht, M . SNSRI 4]
- Me.s.
o MI‘ .-‘, T:A
oS,
S ME. A,
;Mrsris ‘Shalati .;:!4.1: Secretary
MlSS R. Safadl'jf fff fﬂ lerary
Mr. M. Sabeck ':..-'  i"'Store e

'.Héfb:" ”f3é}?;:f¥fTeﬁf'sectlon chlef
_'Akraml "?1 L mem sectlon'

,‘Saada ‘"”;Tem ‘sectlon & sLore keeper

Mawlawlfﬁ-ﬂ Chlef of admln Lratlon o

Zaltoun L””Lf ”3 ;Reg1strat1on -

.fmp,_B. Abou shanab' '.'ijrive;]7
_fi_&f(;h. Amin | I R
'?émg; A. Kaskus -

fl??éhimf _7~i V  jRepa1r work shop‘sectlon chlef S

ZTKHatt&bf*iﬁ}ﬁ7iﬁ;fﬁébair work- shOPfsééti6ﬁfkjt -v?fﬁm~u:”1
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The plannlng hoardholdsweeklymeetjngs,durlng Lhose meetanq
:'LhGIWOLk is ass;gned to working gxoups and the week schedule,table“

B ~l—“ of each laboratory is examlned .::[-

= I_Il‘ . INTERN_M; :RE'GULATI‘ON_ o

._ NSCL admlnstratlve regulatlon is Lhe same as applled ln SSRC jTV

But NSCL has some pecullarltles buch as: managemenr of standards

L 'Thuq our lnternal xegulatlon Wlll descrlbe the methods and _
"‘rules to: do and -to oontrol NSCL Lnternal jOb . _" ' |

: _ A suoh document 1s lndlspenqdble to garantee the certlfloate
GH}NSCL issuing. N - » AR
& ‘We have pr pared the flrst draft of thlq'lnternal regulation gu

lnwhlch contalns s o 3
RERECE ":llf¥iinﬁfoduotionfﬁff“

"V;Ie:hbeflnltlons:‘

HE}iII450rganlzatlon ;':: ?;HT}'Z_V_ P L
 :If;' Claselflcatlon of NSCL s sLandards _n*l;
.;i'V'? fTraceablllty ) .L' ﬁ._“ i  =
R vIi- Malntalnlng NSCL E etandards _3=l{-‘e". 7
"_'VII#‘RPQulrement ‘for NSCL s standards. ifef:éff¥iiﬁ
Ny VIII-Request of stdndards o '_ ;‘l'
of oourse R more detalled dlqcu551on and praotlce are necessary
_before de01d1ng a suoh lmpoxtdnt document ' ' RN

mmgpﬁm c,l_oumor;

o All NSCL assetS' ( 1nstruments; furnlture, eLc. ) are submltted
| to control LIT is assumed perlodlcallyknfSSRC staff accordlng ko the
_:Iegulatlon in. force.. ThlS regulatxon dlffers between technloal '

“and non teohnloal equlpment.: , o . _f, -__ :

Technlcal equlpment are rlaSSLfled and coded . as shown 55 eable B

-2— { whlch lS only an example ) Our technlcal 1nstrumentat10n

_whatever the. level they have are ‘10 % coded for pr0perty Control [;_:
- As. a matter of faot, every Lnstrument must enter to the store(;:‘

{ store keeper is respon31ble in front of our, regulaflon ) . Then SR

:lt 15 placed to avallablllty of users ( 1ab0rat0rles ) -‘f{lf?-"':
| '—66- e



V~DOCUMENTS .

Callbration works are carrled aocordlnq to SPQC1f1ed prOCPQU)eq.i 
The measuted values are fllled An certaln processxng sheet(table 3;.31_
-shows an: example 3 Whlch Eacxlltates the calculatlon of the flnal
fresults. Those results are. glven in result sheets (table "4~ showaio
_;an example ) ‘ _ L SR gy ‘__ _;, :
| “The Certiflhate( table “J"'Shows an example) when requeqted
fsby our customers f'contalns also Lho approprlate result sheoLs

NSCL began preparatlon of thOSe documents { proceSSLng oheeL
j.result sheet adjustment procedure ; and callbratlon procedure J;
e ThlS work should be done for every measurlng 1nstrument But

sxt is very 1mportant to flnlsh our LnLernal ‘need before goxng towa~ffj$'
=_1d5 oun_oustomers Our actual SLtuatlon is 5¥guredyxﬂsﬁable;7§f,”,‘”:'

J””usI“?fACgURACY CﬂECkiﬁGoOF'HEASURING3iNSTRUMENTsf;fﬁf5

j:'lndivxdual measurlng ineruments of those systems aro tobe callbrated.:
perJodlcally _' _ : _‘ : B _

Those lnstruments are ola551fled to prlmaxy std,'secondary std,
ftertlaxy std measurlnq 1nstruments and aux;llary :‘Ln order Loj: 
oasxly dlstlngnlsh them FE colored ribon was stlcked-on every 1nerument

Those lnstruments are also reglstred( coded) - accordlng to the B
'followxng rules : - ‘ o : '

| Reglstratlon number L f'Laboratory 
Prom lto 300 ~  .nC a

301 ko 600 - AC
ﬁofesol;go,900 L ren

901 to'l200 . RP
5“. 1201 to. 1500 | ié.;f Repair work-shop.
'}L:iGOl o 2000 f";ff'i:Reservo -

= Accordlng to those 1nformatlon and some. others obtalned from
_ﬂmanufacturer catalogues {( calxbratlon 1nterval etc. ) , every labora~
'.tOry ( DC,AC, Tem, Repalr “RF ) makes ltS spec1al annual plan (Lable
'-"7~_1s an example) :' ' L _' o '
_ | Those annual plans fa0111tate Lhe management of each laboraLory
5and determxne exactly the due date of each lustlument y regardless
 §0 whlch lab lt belongs ‘e:‘ﬁf:.r : ' SRR



- SblentlflL bLud1e> & Re,earch Centex
alxbdelon Laboratory

o Manufactux er:

i Q-Typc

NaLlonal Staudard &. C

,HDescriptionﬁ:

- PROCLS&ING
pigltal Mulleeter’,'.m:
'yox0snwﬁ;f" -

?501 n n

l-* DC~ Voltage

_ ;ﬁdigatea

L

1000, 000

: 4___‘“__'__;___#“_,!!,_
10.00 3111‘!

000,600

Réadlng
~fpc-voltags
sk,

RB&ULP

9=

ERROR
2745

j SHEET

e i ey

'-‘DC"

Qeral No .,
G}w sbomer?:

gheet .2 1..0f

Req. Noi'0l50

f_certificate No,k.Ig._f

‘‘‘‘‘‘

: 48ARDOGS

nc lab,‘.

X

Calcuxate

I?olﬂu.l Yalue

4

hctﬁdlf~
Value

voltaqyq. tol

1000 0?0

1000000,

0o, 0000

0 0003

4.0.20000

1l 0000

93$3§§3 om0 ]+0.3 |-0.9m 100, 0005
f“““““—““"“*“*""“"*f“ﬁ,' RS

1000.087

1060.08

e et et e

100;0005I:

"isquv‘fl'ooosl

11#00061

10 00061

+30Hv

0
'Eﬁﬂﬁv

na 9 00061

$.00059

10.00061 )
9.00061

8\00059':

~a0uv]7.00057

7“00057“

it i s e

~50uv) 6. 00053'

'6 00053@

Gouv|3. 00048

4.oqo3s;~'

eov] 40004

;#796041

5.00048 l

3.00028

Z50uvE3.00033

53~000§3!

2.00000

1.00000

2*00018

10;@000V_ 10{00065 UV
500000, (9.00061 |-3ouv o | +30uv
3.00000 1800057 -souv o | £douy
;;hjoﬁqDQg;; 00000 |~70uvifo ) +30uv
'6.00000 6.00048 - Tsopvie | F30uy
5.00000 |5+ 06042 {-sopvio ¥30uy
e
0

“20uv{ 2. 00020

5. 000?0

. 00007

| 0.90000

0.506008

+20uv

P30uv -

- Lony . 00006

1. 00006|L‘

~10uv{ 0. 90009

0.80000

0.86007"

0..70000

Q.70007

| 0,60000

0.60006

0,50000

0.5000%

O

D20uv

SRS,

0. 90009

J‘.

~30ytv{ 0.80010

0. 80010

+20uv

fsquv7i#0012-

0.7001%

+20pQ

'460uv'9J$0012

0:60012.

F20pY.

-70uy] 0.50012

050012

0.40000

0.40004

+20uv

~70py] 040011

10.4001)

0. 30000

0.30003 |

0"20002

+20nv

fstv'o 30009

030009

;?3@U“-0;20005

“0.2000s |

0.10000

10001

09001 | -~

+100y o 10000

+?Ouv

| +40ud 0.08997

_o.;OoooJ"

0.08997

" oa000

. 08001

+70uy |

.ffzguﬂ.p\07qg9

0:07999

0.
0.
0
0

07001

H10uv

Jouv 10.07001

o]

.¢T651é¥34?PrQ¢¢SSing

'fésu1E.Sheét:}-

U R



for bigital: Multlmerer

Contxnuat;on of proceqsxng resulL sheeL

type 2501 A 1   ”H} '

".: sh¢et

. Rag, No.:

2 0f 3

o

- range

——

Value -

Readxng

:'.l‘

YLOr. SRR

Indicated fhc- voltagr'

Standard

2657

??dﬁ

voltam

resxduﬂ

Total

“:‘ éaicdldté

alue g

Actﬁal
S VAlue”

P,

0.06000

+0.06001

_:BOMQ_

+10nv

0..00

~10uv]|

0.06002

06002

70,0500

0.05001

~90uv:

+701Uv .

L00.

S20uv

0.05003

. 05003

0.03000 |0

Jo.02001

0.04000

0.04001

QU

¢2opv

00

=204V

0.04003

04003

|

0.02000

0.0300%

~8Quv

+70uv

.00

~10uv

0.03002 |

. 03002

“50uv

+7opv

.00

H20uv

0.01999

. 01999

|

.lO~Vn

0.01000

0.61001

=10uv

+?Guv

200

+60pv

0.00995.

00995

nc

0. 00900 

0.00901

=30uv

—80uv

.00

=1:10p

IO 0091?

).00912

0.00500.

0.00501_

90V

~80uv

.00

=170u

10

00518

00518

.00100

0.00100

-ulOp@

“gopv

eDO'

-—QOuv

00109 §.

00109

00090

06.00090.

v

480p6

.00

;%Tsuv

.00097

0
0
0
0
0
0.

0
0
0
0

. 00098

. 00050

0.00050 .

'47UV:'

~80nv

200 -

718y

000571

0.000588 "

,00010ﬂ

0.00010

_+2uv@

-80uv

;b@”

_«78pv.

000178

0.00018 |

.00009

10.00000"

I?pvj

~80uv

:ﬂO%

'~78uv;

.000168

0.00017

o v

,00005

0.00005

_Pz_uv

~80uv

,00:

~78uv'

.000128

10,0003

00001

0.00002

+2pv

HBOuv

lololiololo o-é&%o'cﬁ oo o-C><:—¢

.00

000088

000009

DC~-v

H4elolodoiolo jotl o

0.00003

1o v,
DC~mV

10 00000

10.00065

_+30uv‘

+30nv

10,0006

0. 00000

jo.000031

Opv_..o

.10;00055

v
(o¢-mv

1000.000

1000075

F2uv

o e e

000,000 -

000,029 |

+299v;

431uv

1000.04¢

9 1000.04%

v
ey

?léqogoooi

1000.083]

+jﬁﬁ

2004

+2 25y

1000.06)

3 1000.06

.QQQ;QQQ;

000,020

20y

‘106"0000

109¥QQ§Q

Oy

+2. 93y

+22f9u

J?9.983l

99,9831 |

- ooy

00 oaoo

0.0029 |

fraouy

' 10mv

10 0000

9.9930

Q jxv;m

+20uv

+126u

00126

9,847

Fldeuv

ﬂ.GCmV

:thé

.9=0000‘u

The actual values do not include the value of the reqldual Voltage o

-Residual voltage"The voltage. whlch is applied fo the inpuL term1nal

L.of Lhe UUT to. ger Zero xndxgatlon .

iCOth

S e
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Reg. No -

| Result %heet o£ ngltal Mult:a.mat:er 'I'_ype 2501 A

2.~ Resistance t '

: e ae o omi ne - Error'ff
o . findicatedf Reading soTagal o I
Range | Jof2500Afnpa’ NETIRE LEEREELT RN
Lo qvalue 4. .Resxstdf.3 Fop 0 ptokaly

value 4 . LSO SRR M it
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urer YOKOKAWA™
2501 A

Prccision Digital Multimeter

Shent, o1, L.,

Iasue Ho.:i... ..
Lerllflvate No

ue‘j v - .y
Serlal_No

--------

«&.Amimﬁﬁ.'

Cistomer 1,

' $&§1€ ~4f.Reéult-Sheét

.nC Llakh..

Range

ijhdiéaﬁéd,Valdﬁ

‘Allowable .Limits

R e

anue

ACLudJ

Beroge

AfLer

1 1000 v

1000000 vV

ST

A

'~1o00=097;;

100 Vv

1100,0000 v

TSR VA

100.0005

10 V-
Fipe vy

| 966000

11.00000

560 uv

11.00061 .

10.00000

51OV,

F10,

00061

460 uV: -.‘

9.00061

00000

410 uv:,_5

- 8.00059

30000

360 v

7:00057

00000

310 uv.

U §.00053

00000 -

260 WV

£.00048

00000

200

W

L 4.0004) -

09000753

160w

©3,00033.

00000 -

. 2.00020

00000

fuv.-;ﬁf;ji"

'1.00006 - |

.30600

10.90009 . .

.80000

IR

0080000

70000

BT

0.70012

60000

.NV'

0.60012

750000

ju93:  -

£ 0.50012

40000 .

04000

g30000;;ﬁf.1-

'0'30b091°

S20000

.ﬂYﬁd"‘.

0. 20005

Toooo T

:yV :f

0.10000

L0%00¢  k

g

0.0899?

. 08000

ouv

0.07999

07006 T4 T 0.07001 B
06000 . 13y 0.06002
“05000, 13 v 0.05003

04900

"0'04003

03000

0 03002

82000

0.01999°

.01000'

:o,oosasJ’3
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1.
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5.
3.
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2.
1.
0.
0
0
0
10
0,
0
0
9
0
0
0
0
0
0
0
0
0
0

.00900
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Continual;

ion of

result sheel forx.

c 'Digital:Multiméker'Tybe 250L A

sSheel 2._0f _:3.

Reg.'HO;, '”'

Range

Indicated‘leue

Allowahle Limits

ncLuaL Value'

Before

A[Ler‘”_

0.00500

“}0b513

.00100

+ 10.uv

. 00109

i”l@ uv :

0. 00098

0
0
0.00090
0.00050

0w

.00058'-

+00010. .

.

L0

0.00009
0.00005
0.00001

.00017
,00013
00009

0
0
0
o
0.00018
—
0
0

L0V e : L
_(DCmV) 10.00000 ©10:00062

(DC v) 1000.000- mv 7 1000.045

l V . i
(DC mV)

-..-...ﬂ._‘..___...

10007000 my Caooooer |l

JOGch

e 00,000 i

fLOﬂMV  .

:(DC'mV:_lQidodd mVL.1?_ + 0 .w943476Aff $'iﬁ:51'“jh’

Resmdual Voltage;}': . S
" The voltage Wthh is applied to the 1nput term;nals of
Lo~ get zéro indication®. - ‘ L

the Y. 0.
lOOO A2 TUUT SRR
.:' _100 Vo g Ran9e~7;?—~+~?f~49 ”
. lov(ve,v) ' '
lOV(DC mV)
1V (DC. V)
1 V{DC RV} " Range==m=iaun.n
lOOmV(DC V) Rangeﬂ-éf-af~w.' :
lOOmV(DC mV}Ranqe~f%-r;§aﬁ---.:
lOmV(DC NV} RangeQéue;:—;;'

‘,Ranqe~¥4~#;~,;"

NoLe--The actual values do not Lndlz'{7'“f L e
_ ude the value of D
 .vo1taqe Col . A :.thg ;eslq§a1
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100,000 ¥ -
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99.985

hftdrrf

- 10

10,0000 M-

oLl K oMM s
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1000.00 K
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_t.' 0.94' K lou_'ﬁ 3

999,903

100 K

100.000 K
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10.0001

1:000:00

395505

(BT E
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99901 | ¢
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 BC.power supply{220V+10%,50Hz+L1tz)

" Cont, Table -4~

e

.

- .

The actual values ‘include the value of regidual resistahce. -

--------------

L B N B



i T ‘\\\‘v.“b.\w‘ﬂ.\‘\n\‘\'n\‘\‘ a ‘h\'\\n\.\\ﬁ\m Do \ 5

www-s'w-q’wmw\\.\mw‘m n\\"\m\\?ﬁe“\\\“ Ak 'ﬁ..\'h b “'ﬁ"\'\-‘*-"&. e A

M\\\\‘N"ﬂ‘v&\w'\"‘n‘\\‘ﬂ\\\* 2 1\‘1\ v\\ww\\mm\n ".\-v.\'l\\m.'t\. " CoRsRm

'_Calibrafithhdﬁ

Ba [‘,e ‘o f: issue_

“"ﬁ 'ﬁ ‘A\\\\\\M\‘ﬁ\\ h\"n‘h\.‘. T T T

I e

Hatiohal Standard - - . oo
""‘“ﬁ‘-."’.” '  L __ ' o Ne

Bescrdpbion ..o  Nanufactuer

.Typélv' ?” SR . . 7j fSéﬁia1 ﬂhmhéf”i

Resulbs of calibration are given in attached result sheot

Celtifxcd by

'This-certifihate'iﬁdludc";f*'§5écs.

. - N
\L".‘s‘h"\\w‘n\‘n\mm\u\‘\‘\‘,“.“*‘“*“_\“.*“_ﬁ‘“‘“ r‘\““““‘
N ) ‘-""‘"‘\\‘ll\%wu.
‘hun‘\‘\\

a0 i O
I \ \\\w\\\\‘wuv\wmn’\xm'qw“ '\-\\'ﬂ“‘\‘“‘p“‘\ .‘1‘#““‘% _— . .
: ’ : ' e "\'\'l.'\“—‘,\“\,\.\_.“

. '\\’\."q\nu-‘-"

e

A il

N.S R s |

- i W ok s o2 Sl -t



e L

!fTNUMBER OF TLCHNICAL_
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REP
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a Numbel of technlcal docunents for the 1nstruments
belonglng to each mentloned labs 1n NSCL ;-‘“

: b Number of tcchnlca] documunt fon the lnstrunents conce:nlng :
the other labs ‘in NSCL S

_' ¢ Nunber of technlcal documﬂnts [or the 1nst1umcnts
L belonglng to the other company i
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After aceomp]ish:ng the callbraLlon of any lnstrument a callbl_"
ralion record lS filled and ElledJr1Lhe approprlaLe 1aboratory

CL 5. prlmary standarde are actually callhrated in’ Japdn
;buf checked in our laboratory to conflrm thequtabllxtyﬂﬂuzresultare;
‘eprojccted ln a historacal card { flgure ~?~ is-an example ) A

VIR - PRACTICE OF TROUBLF SHOOTING, ADJUSTMENTF:j"”'
B - AND CALIBRATION = ERNE .

_ NSCL staff began work, after 1nstallatlon and know how transfer-.
T_rea117ed by the Japanese ehort Lerm experLs SR
: - The number of monthly repatred lnetrumente LS %hown ln fj.gure:_'..:?';.'E
‘7~3~; The toLal number up to 31 0). 1990 ]S_ 239 S belong1ng*
‘jto NSCIL 140 belonqlnq to. SSRC ‘94; belonglng to oLher ' e
femlntstrles or organlzatlons._-;gej;j?}=:€~= S BT

The 1lst ( here afler) mentlone the maln type of 1nstruments or 3

‘ideVlceS already repalrad _ e o | e
| In general 80% of Lhe;applled lnstluments [or repalr'were repalredi

”The most 1mportant reasonslwe falled in repatrlng those ?0% are
’ﬁbLack of'epare parLs : :

';:EVLack of:serVLCe manuals |

‘L7aeLack of extentlon boards"

_ ThlS general requL CDHVaned us thaL we have , at least for
‘_NSCL lnstrumcnts, to Lry to do our best 1n Lepalllng before eendlng

'“Lhe 1nstrument for Lepalr 1n forelgn country

In order to lmprove Lhe capablllty ot our. staff we need
' - mjiText books o '
l?ﬂDaia books
iﬁf;§=More tralnlng 1n Japan
o o Fa0111ty to obtain spare parts
;”'WéléfSome more Lnstxuments;;

Repalr work shop is acceptlng actually , for repair , ‘very
?few med:cal or 5c1ent1£10 lnstruments ' because the instrumentation
-;We}unnais flttedlnalnly'for repalrlng electronlc measurlng lnstruments,
;So, lt could be very useful lf you could exLend thls Capablllty for
SClentlflC instruments and Audlo vlsual ' ' | '

.:fféif{;



National 4tandard &- calibration laboraLOrY
PG, . and RC E?boraLory

ORTcrn CARD -hoﬂ.
INSTRU“EN'l- n 4: 3 o. ‘???2' .i_j‘_C.‘l_Voltage gta”dﬁrd , t ol-. o. o #.:‘1-;0“:. ' Q. 0.9 0.6 0."...:0..;40 ; :.I‘.:
REGNG .;w..u.'.- 40 lon‘lisqlo o_o:_a LEVEL SecOndar.y RFHAHK. iy iaopoo 0000..:: B

"jr“"'i'!_;;di;'{to-'gl"l"-qoqttocl'llll|i-0|i104-."l lco:ooouoooo¢.._‘_

CAL | TENP |- SETTING | D R L F T _UNCERTAINTY _ ALLUHABLE ’
| DATE[ | RANGE | (P.PLN) | OF REAS | LIHITS(& a )
. ﬂ?onth N C '_ . K . _ . _‘mmw‘ K ’

32,15 .11 74 PPM B B .?
34.78 . 11.84 : :
10,0 - l'.J._'.73‘
42,33 - ‘11.75 -
45.42 . | L1.66 .
47.94 - L 11.81 -

89/4 | 23 10V
Teess [
laszs |
89/9
89/10
{89.11
89712 |

T TR T T T

CDRIFT(PRH) [mtormimemisimon o

. e D

o 1_,'2_5f?‘:54~:;5 61 e ERESTERT! g 1989(months}”
_:_al?}‘gur:e-j}- lllstorlcal Caz.d o UﬁIE '
- S —?3 '
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*Photo meter :
fé”Ultrasonlc meter&,“

ﬁfData control consolei-

- Compressor Gl

= 21 =

KINDS OF SCLENTIC INSTRUMENTS REPAIRED IN -~

" NSCL_bp 10 31/;/1990:

Speétro.phOtometer.

~ Absorbance mOnitoﬁiﬁr__‘ff '

Pulse ampllfler
X Y Recorder -

Gas’ chromatograph

Electronlc balance meter‘faf:f"

‘Hydraullc dynamo meter

- Pimer clock. recorder
”:Electronlc 011 HeaLer ;'f“
‘fstlrer water bath -
Computer monltor
Disc’ drlver '
;QUltracentrltuge
 ?PH = meter

Prlnter‘f};”'

Lo s
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Figure ”4" shows the number Of monthly calibrated in%trumentg

_ The total number up Lo 31. 01 1990 lS 104? i $36 . belonging
ﬁto NSCL ;._ 394 belonglng to SSRC ;112 SR bolonglng ko outsxdo."x
_ The List’ (here"after} 1noludes the main. Lypes of JnSLrumontg
‘already callbrated More “than 50% of callbrated 1nstruments have
been ad;usted ( exoludlng NSCL 1nstruments) ' =

. In the begxning of NSCL WOrks we ohoee to carry on our works
_ malnly on. NSCL and SSRC 1n9trumcnts : to 1nquxe that we went beyond
Qapprentlceshlp So the number of calnbrdted Lnstrumonts be]onglng
S to outolde is 1norea31ng : - T

'='vxixf“goeutns_Acwxvxrxmse"

- fAs ‘A matter of faot ' NSCL stlll needs to make advertlslng
,rzewoéacoompllsh this duty we are trylng several ways : b
1— ;Alm()ot all: forelgn m].S&J.On VlSltlng S RC are gm.ded to NSCL.:
”'52%€Personnel contacts .o NP e L
?5¥iEvery one : from N&CL or SSRC LS summerl?lngwpersonally Lo hls
_fffcolleagues from others 1nst1tutlonftol prlvate companles 7 the
o .role of: NSCL. N e e i
- 3- open house S . R e T
'i*jFrom 5~ 8/11/1989NSCL opened the house to v151tors ’ after :CE?J

'*ﬁoff101al 1nv1tat10n Lo some tens of publlc organlzatlons

_ ;The tota] humber of v151tors was around three hundxed
IR ]o‘Thanks to a speolal questlonalre we could know the oglnlon f;f:
*Jle:tﬁe v131tors Wthh was very favourable | |
t?ﬁeuGeneral lecture uptx)now everalSSRCstaff made up general
7'_1ectures entltled & Annex ld Yo ' _ '
$3~-Frequency meaouxement & traoedblllty in: Japan
2“%¢IPTS »'68 & Praotmcal tempeLaLuLe measurementr
3 %fPrecise measurcments us;ng superconduct1v1ty
24'@_Temperature lab ( measurement &:81).
Stf-The malntenance and comparison of standard cells‘
6 QHCalibratlon phtlosophy and explanatLOn ‘of some
Uterms o ' :
; 7 - NsCL Co TR AN E
5 ‘As a part of: lhternatlonal propoganda we hope holdlng, ln  f-'"
_ 1992, a. seminar about metrology ' P S E I
o 6 A TV fllm on NSCL was proauced
..*81 -
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_gxﬁbSﬁQb MDASURING INSTRUMENTS CALIBRATLD IN

' NSCL UP_TO _31/L/1990

"f}lé,aigital-thérmométet_"
 i2~_Diqital Multimeter
"3¢'pcwef supply
C 4+ L C R Brldge | .
-5% Insu1at1on Tester f f'
6~ R-C meter

?"fQ meter
"BE_Voltmeter

9 Ampermeter _ L

. 10-Bvo univexsal brldge

_'_lleegaohm meter [RR
~12-Galvano’ meter j;-lJ;'"ﬂ
'f13“Decade capacltes Dox

: E;lﬂwDecade resmstance box
CAs-X=Y recordernwﬁy_Mh'

;. <16 V-2, meter :'“u

_J._l? my MA meter
;218 ma: meter

19w meter' f  ol

.:“.120 —pA- meter 3f f';"'” 

o21- OSCillOSCOpe fH ”"

:_  22 Frequency counLer ]

Ld{23 Selector 6 wxree w1th sensor

o 24+ Sensor of Lemperature -

;:1 25 Spectrum analyzer i

26~ Frequency synthesxzer" 

_'”27 Slgnal generator
Q;:28 Functlon generator
5f329~Pulse genarator"*
” 30 -Phase generator
31~Decade. 1nductance
<32~ Standard res;stance
-~ 33~ Thermo cauple o
' 34-Inductor S
 35 Wheatstone brldge RIS



o 36~ Thbms_bn bridge
”_Fa?é;Pu1sefpafaméter3:
38~ Cﬁrrentfchqu
39~ Fault iocater__ SO
: 40%fFféﬁuehcyfstandqfd 7'
B 41- Impedance meter
42~ Spectro meter .
43+ _Ultrééoﬂo_-détedtor’E
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. LIST OF OUR MAIN CUSTOMERS =

”fssﬁé”*=‘:“

‘ALomic Energy Comm1¢510n'

'_jGeneral Co. for cable IndUbtry

‘,Industrlal Testmng and Research Center

'?éjsyrlan Soclety of Productxon and

- Commerclallyatlon of Lelecommunlcatlon

'Equlpments

'””Mlnlstry of Petxollum
-Syrlan Arab Radlo and TeLGV131on

- Organlzatlon

'f”~ 'Damascus Universxty Faculty of SC1ence;4;;'f711

: D mascus Unlver61ty Paculty of th}f
ﬁffElectrlcal & Mechanlcal lfﬂ; fi.1ﬂ':”
i'anlneerlng' e S |
f-Dama%cus Unlver51ty Paculty of ClVll
’ hng1neer1ng S T S =

fTechrln Power Statlon. BRTRT

B S
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IX - TBCUNICAL CO-OPERATION PLAN

The record of dlscussion slgned ohn March 1989 contains a” tech~

'nical co=operation plan It schedules. the main dutxes of each lab~ 

'ﬁ oratory ( BC. AC. RF ™, Repalr ) up to 1992 v :
showsthe planed , b0 bo contlnued and

“Annex ( 5 PR R
Every number in those tables corresponds to a T

_.;réaliééd'duties_:
special duty :
{1y NSCL pxoperty control
e for all levels. - _
(3econdary } tertlary and repalr systems)
  {2) Preparatlon of calzbratlon procedures_-i"

(secondary }

LQ.CallbraLLon by upper level
" measuring- 1nqtruments and

"perlodlc oallbratxon;i'* 5 L
'I(HTertlary-+ repalr.behchéS}”‘ :

,,;kQ)ﬂgpreparatlon of record formatsr;5  
: :'(secondary) S g

-ﬁor;;}&_["

'ﬁPractlce of trouble shoot:ng

f(tertlary & repalr systems}}

ﬁ”14ﬁf'Accuracy checklng of measurlng
o -flnstruments 2 socondary ) 55‘?:w

‘":tPractlce of adJustmenL and callbratlo
”1ca11brataon { terLiary b '
'Q;(S}E Cal1brat1on of lower level
R measurlng 1neruments
(. prlmary, secondary )
o
86



J_;fPreparatiOn repalr report

2 "_;e:;,(repalr benches) o
'»g{ﬁ)j;Property control (primary )

e . or |

R

”7(7)£ Preparatlon of callbraLLon.j”
*v:proeedure { Prxmary)
Or, e

'AGQrVLCe manual control(general)

“Maintehahoe rule for tools and

. rauxiiary equlpment,_perlodlc"
'7.;§,check ( tertmary + repair).

s'deQH(Q}IeAccuracy checklng of’ measurlng

| 'fejlnstrumets (. prlmary ) oo
'”:;f(gfﬁsCallbratlon Of - 1ower level
':"e;measurlng lnstruments '

(. prlmary) '

(10) Practlc of callbratlon serv1ce

Bt prlmary) e g
(ll) Evalutlon oE prlmary standards

Those tables ahow Lhat almost all planed dutles are’ reallzed -
texcept property eontrol (- general) and some callbratlon procedures>-

S Indeed the llStS of NSCL belonglngs are 1eady Table'»?—'shOWSf
‘an example- but some oﬁ them Stl]l are noL coded ThLS work Wlll be '

adone up to June 1990

x - JAPANESL EXPLRTS & TRAINING IN JAPAN R

_ It is an opportune OCC&alOﬂ to say that ths prOJeoL could
jnot achleve the level 1t has,rw1thout the invaluable help ‘of the

Japanese experts whose name are:

oM YOShlhlkO NoguchlfC1279/l988"to
-?"Mﬁ Hlsao Nakamoura J[2/ll/1988 g@;
_e.”Mr Sdatosh1 MLnoyama:‘7/12/1988 to
Lfo Setsuo Katayama_f U /1/;989”3to

joMri:Takao Ooki . e ?/1/1989!_ﬁ0'

e

?%1/9/1990'
20/11./1989
5/2/1989

2/2/1989
9/4/1989 .
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147171989 to 9/4/1989
~ Yasuhiro Myazawa N  '17/1/1989;ftO 9(4/1??? |
Hideo Susuda . 13/5/1989 to 29/7/1989
fShlgeakl Hatakeyama .Z B 2;/9/1989_to_21/l?/1989 ‘
. Hitohire'Kato - 23/11/198%to 7/12/1989 .
L Takahlro Nakase" ;;8/11/1989 to 7/11/1990
o The level of experts e . had up Lo now is wvery. much apprecxated.
;ﬁfOn the’ othcr hand thc porlod LheyhavespentijNSCLweresomewhatshortg
'”r?3pe01ally for RF. laboratory and repalr work ~shop. i‘ : : :
11 we. conslder the sohedule of: 1mp]em@ntatlons(flgure5) we flnd'

no nore experts are expected to come in. RF‘and repair ftelds _
However ,;;:lt would push con31derably Lhe level of our: Staff i

Masahide Furukawa

“:;f we had one more expert for each fleld
The Syrlan btaff belonglng to NSCL who were tralned 1n JApan:

Care:

 _,@Mr;:s Watss_gsi;__

o M |
DM M aawite o
f]*MrKGA;?kafoﬁaiigv-’*“"
U Mr. M. HArb
 ¥;MrL S.*HAssan ]?‘5

f iMr}-T}€Haj1‘:“

y Mx'?._EM'.','_Kasl}qurf

S Mrl M. Juma
"Mr;'A. Salhani:.{

"'Mr; W; Séadj"'
'Mr.-N Ellas

The level of tralnang hdS been very convenlent - IL was
_generally held 1n several Japanese companles and organlzationv ”:' 
In the actual stage of NSCL pro;ect we will apprECIatL veryszif:
 much more speclallzed Lralnlng Feoern '@_ ‘T_‘_‘; - L
L Also TSy could be. very. much frullful 1£ some of oux. staff ;:Eiii 
"passed ‘Half of their profesalonal tralnlng 1n 1aborator1es as el
electrotechnical ldboraLory » national rpsearch 1aboratory or ¢oﬁ~. 
munlcatlon research laboratory : ‘ :

In addltlon to Lralnlng planned ln the schedule of lmplemen_l
tation flgure «Sw, we' w111 apprecxate very much Lhe pOSSlblllty of

f exLendlng the number to 1nclude one 1n RF fleld and an other for :
: repalr work shop ',t'F; I ,I: wggg : : IR
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Because we still feel that those Lwo laboartorles need to
enlarge thelr knowledge about the appl;ed technlques . -

XX M-NSCL ry TUnr PLANS -

N We can say that N CL 1s pass;ng successfully the first stage
eThe tzansfer of- tochnology P lncludlng know~~how lS done very smoothly

 f-~up to now Thus .,

Iw'TO overcome some general dlffxeultmes

- we deeply WlSh that JTCA cons;dere our present

tne'daily work shewu”

ed. that Lhere are some 1nd15pensable requlrements suoh as :

.Transportatlonj=' oo : . .
A lot- of our CUSLomers flnd dlfflCUlty to bang thElI

:=nlnstruments to: NSCL thus, it cou}d be wxse to: have a

VLLLansportatlon car assurlng the llnk between NSCL and

__P;the eustomeru{q

:ff‘Spare parts'”'. ]._, S R
S We Could dlstlngulsh between Lwo categerle of 1nstruments'.
B ?Lhose belonglng to NSCL:f We have o LrY to. repair them '
R ieven before the explratlon of guarantee perlod thUS we

'7’§need

“'reglstred for callbratlon but

 the1r dally job s Indeed meaburlng lnstruments were

'fServ1ce manuals

'Spare parts kltS

l;hxtentlon boards ‘ S A
Z-Concerang the customers - 1nstruments need
General purpose Spare - parLs .

  MeeanicelnTool$"n,_

:QEqulpment for actual ]aboratorles

The actual 1aborator1es { AC DC ™. RF Repalr )

are facxng some technlcal dlfflculttes when accompllshlng

the acLual callbratlon system dld not cover all Lhe functlonséif

;needed to Callbrate some customers, electronlc measurlhg
Hlnstruments ' ' SR . .

Thus: the laboratorles recorded the Lnstruments, they could

-need 13 1ncludlnq those requmred for keeplng tlme Standards) ig

j-the lLStS are qlven 1n annex -

‘«so-a.'J*'"'
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3ﬂ Documentation ; - B G I
out’ 1ib1ary is. lack:ng vexy much ‘ not only the 89e01allzed
‘books or journals but alsoe the. general ones. .. -

Those documents ( annex 7o) are vary: me01tant to lcvel up -Zf;gg
our staff and to: help in prepardtaon of genexal lecfures or i

e'vpeCLal tralnlng

e office. equ-].pment B S R .
o In order Lo Jssue certlflcates ( 1nolud1ng result sheets}
o keep callbratlon ( results) cards,_to make 1nvenLory

of customers ‘we need a word processor

hf5~:Serv10e callbratlon car ) SRR . g
”'The Syrian organlzaLlons and compantes have all over the;-ﬁﬁ:f.”
,i 1country thelr own_small’ callbratlon labor&torles - But- 1n'3fff‘”'
:“ﬁithe present SLLuatlon there is no oentral callbartlon S
_n fserv1ces in the Syrlan 01t1es - So ; a cdllbratlon serv1ce. S
ff;tcar Annex ~,-,1s very, much needed to callbrate Lhe 1nstru—'uV@53  
s"fments of those small laboratorles S i A
‘6?”Research works,-l” S o
“f*:The 1nstrumentatlon JICA prOVlded us ; 1s ‘of- very hlgh
“”flevel.:lt can be used to conduct research w1th a view to
":u 1mprove the local capablllty ' '
'5fi of manufacturlng measurlnq 1nstruments
3;~ Part1¢1pate 1nternatlonaly in -;H
: developlnq new standards | _
.&ﬁi"'Reallze ( ln the future ) absolute
R @;measurements _ ' o
fAs Jaban is one of - Lhe besL countrles 1n conductlng such=

_;?research ;o we suggest some caSES which could bo realized
;;jOLntly betWQen ETL . JLMIL , JIMI or’YEW and NSClL.
EiiThose p0551b111L1es are P | :f:'” R
& ' L ‘Production of standard cel}s
'*f4'Studylng and developing a solide
i .:sSLate voltage reference =
':”f'feprotoLype £or productlon of dscade'

= resxstance

¢ _ thn fllm multljunctlon thermal converter_ _-“

”Q.Efpre015510n flxed ratlo transformer brldqe;
| S g
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Some oﬂ those cases could be the marn subject for obtarnrng |
'é " PH. o ‘Indeed SSRC is commonly practlolng W1th Europe(malnly :
-France ’ anland, Irland ) the. Joint preparatlon of " PH.D" G
The theorrtioal part lS covered Ln Europe and the practlcal
ma;n]y in Syrla RN S - e
_ Those research works are very 1mportant for NSCL, because
jthey leveltu)our knowledge and oncourage us to study more hardly
Thus, we Wlll apprecmate very much the approbatlon of dlspat~i”
:chrng a Japanese expert mainly to adv1se us in Lhose works.;: o
Lqua]ly ' our researchers will hrghly apprec:ate the pOSSLbl“

_llty of- staylng 1n ETL,.JEMIC for a short perlod(four months) g_['-'

7- Future exten51on L
The Syrran government adapted Ln 1981, by ( mrnlsterlal

__‘_:rdeoree) _ the 1nternat10nal system of unlts (SI)

"r{fNSCL is the official organlaatlon to conserve. and malntalne e
J'the natlonal standards ' ; PR _'. : L ;

_; We have actually the natlonal standard of electrlc unlt(A}
__ fThe natlonal standard of temperature unlt (k). ' C
5'."fThe natronal standards of somederlvedunlts as frequency(ﬂ&),s_

:  ”res1stance(ohm), etc R R _ :
:tifConcernlng the others baslc unlts ( meter,‘Kllogram ,oandela
'famole,‘second ) e 1‘ DEAEE R
‘Mo Syrlan organrzatlon has the natlonal standard Thus'{ it; .
. _le urgenL to: conserve Lhose natlonal standards in NSCL o
eiThe equlpment suggested ln Annex ?~?1s a proposal basic
_ foundatlon for the mechanical & optlcal dlvzsrons, to conservef*
“fand malntaln the optrcal-and mechanrcal standards and some '

7Vfrelated measurements

i fIt ls clear now that the Syrran 01t1es (exoludjng Damascus)
sare lacklng callbratlon oenters._Thus ; we are studylng the
poss1b111ty of. opensng NSCL branches 1n Aleppo,'Lattakla and
Homs Those centers, f]gure 6~‘ could carry callbratlon of
. 7:terL1ary and 1n some speclal cases v secondary levels,;
sﬂ'as well as’ reparr of measurlng Lnstruments ) '

e
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PECHRICAL CO-~OPRRANLON PLAN

L) sl brope?@y'cbn&rolp
-,  (éecdndarYﬁ,'tettihry énd'repalf:systeﬁs}

'(2}' Proparahion of calxbration proceduros
: (secondany )

or’

'f;ﬁélib?éhion:b;‘ﬁppef level
‘measuring fnstrudents and
“periedié calibration

{ Tertiary.iirepai: benchcs}

S13) .Preparahion of - record, formats

: {secondaryl

' Or-:
anchlue of trouble-~ shootxng

. (tartlary R ropa[r systemsl)

_ljjz:nccuracy checkxng of measurlnq
o instruments { secondnry ).
Qr
__:fPractice of. adjustmanh and callbratio
':callbration A tertlary J. '

{5} Caberation of lower level

- measuring Lnstruments

{ primary, secondary }.

or

Preparation of repair report
(. tertiary & repair ).
(6) NSCL property control
{ Primacy¥}
(7). preparation of calibratlion
procedures ( primaty ).
' or
Maintenance and Kule of tools
and auxiliary equipment ,perlodic
check { tertiary and repair
work-shop)
 (8) Acguracy cheécking of measuring
instruments (primary).
{9) Calivartion of lower level measuring
instruments {primary). _
410) Practice of calibration service
(primaryi.
{11) Evalution of primary 3tandards
: (primary )ﬁ

(12I Periodlc calibartion { primary ).

-~ 101 -
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| ssn?xcainnﬁunn (DCsRe).

Name & Caltbration Adjhétment Block Component . | Layout of |Cireuit-
-ﬂ?d§¥3 R Proceduxe ‘Progedure Diagram ] bist - . [Component |diagran =

Precislon B R .“";. o R O R SR R
“double bridgel! - e e T i Xes 0 G b i Yes | Yes
You 2752 R R SRR R T O R e

moltd ERR R N e I 5 DN UET A R R
frequency LCR Yesg “Yes . | Yes [ i¥es.. il Yes “Yes .
Melexr ¢ R S 1 S R TR NPV L I o
wpazzan oo bl | e b e
.Decade.. L SREERE ERIE T RN [N PRI I |
resistance " 4 - yes 0o~ b Yes | U Yes e T Yes
‘boy, 381 RO EEEEEN g SRR T R
DB .2

“nlgh : " SR ISR T L DTS N IEC :
'impedance volﬂ- Yes - | -~ ] Yes ol Yesowmo | Y¥se . | Yesi. o
mekex pull dep ' . : S R ; U e e L
Jector fluke 845 AB

1
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