ERSICIG

-
3

pjuan)
Py

B IR EBN ES B AR N O RE REE

N
o
%__:
-
R

2 ) T

v 1')_ T l

°Djﬁ@ﬁ@mnM7D/l7r
TR R B

1992 ff IOFJ

D%fﬁﬁ%%l

fNo.

$0

S5 Bt |

| J R

{93 -3







v 7
DA RIS KA A=
T W ER 0  A %[% = &)

JE™ LIBRARY

llihfilﬂl I

1109825181

19924E10H

CRARIE



25661

m |



Fr B4

?!) ERIIE . BIEPeiE2 v ¥ — (Scientific Studies & Research Center) OJE + iifLo>
B LT, BT - BROTOMEEMM AL, VY TENOEEC KT 50, BBl
N PEH L TR,

o OEFASFRAEIZI98THION 3 A, ¥ U 7 NSRS & A I I 5 SIS (R/D) ©
B RETO. BRI BN ERE L

sk, N BRI ) A T X 7o h%, 19904F 8 A OBEH YIS, WP - FEEl oY%
Rebt, TOEEE Y TMicERlk,

ﬁﬁzﬁmﬂﬁ%ﬁ%waﬁuw\ﬁﬁGﬂ&bﬁW%%ﬁﬁ%L\mﬁ%%ﬁﬁéc&ﬁf%to

o BATIIEANO024FEI10H 2 HISK T § B DIk » Ty 4% TOMRBIA - BEREREFE R+
% AT B TP % R L 7o,

FHLEE, LERETOMENBEND & LR LOTH 5,

@%&%m&é¢%w%@ﬁ@éf{$fmﬁlarﬁ:m;éu%m%%%%#t&méc&m‘E
& v TOMTEDO SIS FHEORMEN, BRSO CRAOBNTS S EBbNh s, & IER
N BRMBARDTL & bit, k. Fley s —#ETE a2 b ORTE L THICRIRERL. BEH

EHET OB ERBICERL TV CEEPIHS bOTH 5,

199249 A

B 1 ) 81 3
ST EBHTE R 1 E:
A R






ek () &
Dr. A, W, Chahid f1%
MIRAE R 5 —88 R)

kDI Y OEE - Tk

ST A | G
b R B A O Y ol <
R s






i LR
5,
B .
e

) lml—e—nnr{-l
S=Teovmon b -

TR2IUBEL AT LD
EEERT

w4






BE - IS0 (KA
(FrivS <Ll

BIE « {ERHH

AEDDICEED)







Fr X

5 H

H &
L. BEAGFHEERIIOIRAE  coorrverrrrerrerrstt st e e i
) SHA R IB OFEE & EJI creveermrmrernnteir e et 1
2 58 5 B o ﬁ,fﬁ\z ....................................................................................................... 1
SIMFFIIO I FLTE  cvvrerrmreneririnses ettt a bt s s s e 2
A BT 35 e P 3
5 i!sd;{?ﬂdﬁzﬁlmﬂ@ji& .................................................................................................... 3
1I. gg . 5 E T LT PT PP P PPPRT PP 4
M. WAPEREDEGE  coererreremre e 31
1. *HE?@E%WE&?%% ........................................................................................ 31
2. HFBHORE S EEERIHE (TSI) o 31
L I - A - (S O P PO 12
1. Lﬁr_%—i—@t@@éﬁ .............................................................................................. 32
2. BEHERIOERIRIT oo 32
3. TRy FERIOEEREIRIE e 35
4., £ v 9k Em}mﬁjﬂzﬁﬂ ..................................................................................... 37
V., & D G B e 44
1. T BB D PR e e e A4
2. SHEDOEAD S FINEOFAPTEH  crerrreerrrrr s i e e i et 45
3, 9’;1‘ E] (\: a_)r}f”;f’: .................................................................................................... 46
VI, E:\I%E@EEL ..................................................................................... crereerniiiaies AT
1. %ﬂ#ﬁﬁ@ﬁj?@ﬁ@%ﬁt ..................................... e bsanrrnrsabtananrestrinainasr s rsantsnntriastnan 47

2. MEEETEAIRRBED B L coeeerermrtimmi i A7

[y



3. EHEITTEOBLELL  coreroeretrerrerinrra e entr e re e s bbb bbb 48

4. ZOMEELER FOEFEE o DI 48
VIL 7227w TOMAEH s 49
1. J[ﬁj]ﬂ]ﬁﬁ@ﬁoyg'é\ .............................................................................................. 49
2. 7;3.;1.“7‘.).7“0‘)':}\]@&:)5‘% .................................................................................. 49
VI EFAIEE BRERTE  crovrervrir O PP 51
P20l D AR FE oo et 51
2. HEB AEIEIE oo s 51
3. T LT T O PP TSI PP DI OO P OISV PPPP PRI, eerreerereinas 52
(Y 18 & )

1 L3 o o b A L L R R R N Ry 53
Appendex I . A‘Ltendants ............................. ANt uireracens R T N T T Ty 54

Appendex 1T : JOINT EVALUATION REPORT ON THE JAPANESE TECHNICAL
COOPERATION FOR THE PROJECT ON NATIONAL STANDARDS
AND CALIBRATION LABORATORY creverereessnnerinosnininy R R Tl 56
2_ Alde Memoire L e b h s b e bR e e asaan s r bbb rasatanerrranan Hbesksaniarras st at  nssaanananEan 229
3. BIE « {EMEOHER TR e r by a e et a e a s ra v et 213



I. FFMER AR o JRE

I - 1. REHREOREEH

K70V =y ME, SSRCIKETF « BROEFOFIMIERIIOHRIC & 0 EEFRBIET 5 2 &2 BN
& LTy 1BTEIOH 3 05 6 5 FMOFETRANBIRE M,
FAEHG. BTom2HME LTiREX N1,
1) ChETERLABC>OT, BRSO L. 7o v 7 b OETES. SR, #
VY st = P AOBHTERIEG o wT [H « v WHCEHMET 5
2y BE#EEEHEL LT, SEoOBHAHC oL THFEN & BT 5,
3 FEEERNG, FRlB L PREEETEESHL., SROS D HVEM S hNEICET 3,

I -2, HEH K

Es)

BT W A & |4 Hi | TERR I B S R R e

TR HE L 2 v+

M B @ m #E—m S hE .
AYAEE St iE L

FEIRE R SR 2

B OB 4 o om ¥ oM , o
. S T BSE TR TR

WA AT - T RPHERZIGE L, BITEARR. ¥ U 7l L OHMR F — 4 &L Hic
Bk L. BB R SR ETT - 2o

moBE 8 B BMER - BESRE | SRR E RIS ER

M Bo& 8 R OE ¥ KR E| BAERIHRETERRETR




I-8. 8 & H #B @& (B dEmnpHas
HH i IR T H R
(£) ki
7H228 (7K 75 vy 2k (B BE) (LHTID
= F G wI 2N _
75w 7N
7H238 () _ ¥ ow A2 F R (B B (L1668
> AvAhA .
B - FEE) (LHTLD)
7TH248 (&) 75vI I | :
7y INmb (F) WL 0fTEY
T3 YF TN TBEL (LH668)
7A%H () ¥ w2k 2|
- FIAHZA (&) FHmdE
PR &R, JICAHEHKITA. BAKAE
TH26R (H) ¥ v A H R )
ﬁai%ﬁﬁ\ HHE & DTS, NSCLEHZE
7TH2TH () 5w 2 h 2| FGEE
i _
7TH28H (k) ¥ 2 A h A | HGEE
7H298 (k) ¥ v 2 0Hh 2| BEREE
7 A30H (A) ¥ v A h A | RERA
7TH3E (&) $ o A A A | BTEEEERY
8H1A (k) § % A R | WEEES, KN« JICA BTG
e ZAHh A
g8H2H () 735wy 7k | 38 (LHG69)
TS INE
SH3H (B) |73 »270F— | #% A | #%8h (LHT10)
SH4H (K -




I—4., F 3| ikH

() H

I B =

(2

(1

RO (Y ) T BARRSEAM)

o E (EY) 7 BRAMBEYMEER)
5 #% (JICA ¥V 7HHIE)
B T (BRMEME : F— 7 7 P =)
O (RIS FHAlELE)

yo7

Dr. A. W. Chahid : Director General, SSRC
Dr. A, Armanazi : Head of SS5RC Delegation
Dr. M. Aghbar : Director of NSCL

Mr. M. Nokari : NSCL
Dr. M. Kubeitari : NSCL
Ms. Kallas . Scientific Cooperation Department

A : SSRC : Scientific Studies and Research Center

NSCL, : National Standards and Calibration Laboratory

I — 5. BTEFLO Lk

®

A o R

v Tl RN A R v 4 — (SSRC)

H oA i) EEREER (JICA)

B |

PRI H I EHED v 2 5 — 75 v IcB D2 Ek L7z, OB, 4THAL6/MAEH
Bk L. £ oo/NERI SO TEEETT - 1,

FmoRhL - BREH

BEOLRAR O TGS 32010, UFOBRHABE L ¢ 2,

b))

1)

w
1)

1
)

MR O

SRR, THEROS I Ah, SUTHH I 5 ) 7 BB O A AN AT 5 AR
e o i

BRI & » C e s h LB, SRR TG

BH O BB & CHE. IRSFIER

NSCL oI BIsE, ik - 8 2 o fhoH s

NSCL O $4 » SiEeE (1991~ 19926580

-~ 3 —



@ FF il & 2
7)) EEGECHE Shic, SR OTE. PHEROZ T AN, Bt & 5 KNSR
. _
1) NSCL 2% v 7z M0 Bk
® & k5
R uTogomm%%&UT%ménno
4 1 81~ 100
3 161~ 80
2 141~ 60
1: 0~ 40
BEEAZIFMEEHD 7 24 F OBSIE. TOBHN 10088 3L AL, RI7—
WEEME I 7 X T O h B,

m. o B

FEM® > 5, BHEEE 2 ZEAT LD 2 BT L CHMICERE L, FEEREBhLE: (1 - 28
0

HFAOBHBR %, AR, JICATHRELERL, SRZMOD B, ¥ ) 7 M & OA R
Bz A1, HETHELLEHRELEELC, (SRFERSE ! 2R, 8 F 1 BN O
F—nOREFS b, AAMFEEHREE, ) 7 lSSRCAHKOTE OB TBLML 12,

155, WEAREICEL S, 19924E6 H6H, 7H3HO 2, A% - MEGEOEMEESY)., BE
HORTHBSAIEL T, 70 V=7 b OBRE BL. B, I5 ~XEESI 50T, WE - i
B ERERE T, COMREME AT, THISA, SERMADIEL T, WERONLT S &
Wiz, SHLHE & REBOMILIR, BT - 1OEHDTH D, | |

ébﬁﬁﬁ®§%ﬁﬂ&LT$mw\%H—z(ﬁﬁﬁ&wﬁﬁhﬂﬁﬁ)®&£Dﬁmﬁﬁwﬁﬁr
& B, FB (Tool) | Fik (Method) ORFEFEEM L, FEMIERICHEM Ue

Fre, VY TMEERT O T2 7 MERIRE, B2 72— K& LT B, EEEMOFHIEE T 5
Tu v s PRI & BB ﬁk%%tf%h\%ﬁ%ﬂb#@ﬁfﬁ$ﬁb@%ﬁ%&ﬁfﬁ
L o g BARE R 9 VA T2, - :

hoDHRMG, FF mwx&TﬁLf%?&@%%%umL&mC/Nﬂl&ﬁﬂﬁ%&%ﬁato
I HORHOBET Aide Memoire& LTE L0/ (BH, 4 ﬂ/%w%ﬁﬁ?\ﬁﬁ%ﬁ2§ﬁ)o
FUEHER RO LB TH B, '

(W 307D B ORI T H OB - ki%M®JM§$(Mb@%%271 %) ofEhIzow
-



(
!

2) WiTrevy FOREICO>NT
3) NSCLICH#EH X hig 25 JICA £ MITIORFI R % — Az 20T
(1)  VESEDFER I NSCL AR LBl 2w T

6) BHEORMEMEICHT 70 Y. s TR ZEEEERE (V) kouT
CHNLEONEEWEEII>INTE, BV - 252 Banb,

RI-1. R FH L BEER

W& W OH kB L OB R SR TR B 1§ HOAE R
1. BEEEs o Fn * Technical Cooperation | « BfE% &k L 12,
OBSKREERIE Plan (54 1) I X % | #5523 ANNEX
O BRSSO F = | 2 -@DiFD,
@SN y

- Beiitsia o B & B

(BIEL2) & 5 FmH
i

+ Evaluation Sheet (B4

3) DFELA

2. RTROMI

OFE—7=—2% (B -8
) #7T (92.10.2)

- 92. 5. 0IHEOHIE
EAF S, BEOE
AANERNED >
D&% 5; YT HIOH
HEHEL T T &
kbonTHnSHE, B
S« RITEEORIS
DR HLE,

< N0, 2005, RAE
OBFEAIN A Lt K
E¥RTBhEEVWTWE,
NSCLERE oK ol s
KT 2L g d
%

@B 7 2 —Z (B F
¥) B (9. 8. 8)

» ZOBERE LN T AR
W MY ) TR
filliz, HMHZD Y 2 -
FOEEETE Y, BETE
BT 3EREETH B,
Rl VERFREOFHA
Higd®xabs, 2
TSSRC/NSCLIZ K - &

-7 2 — X %9210,

2T

-7z~ ZORRIE

okrkiFRxh L0
., FEHO & B AR
Bog{twisLlt, &
& k3 1ZSSRC,/NSCLA 7
# 0= LT O
L. M/Mizit#kd 5,

BT 7 o~ Y A

BE, UTFoy — i

FHE LMD,

BB - Se%e

2) FHF

1}, 208&E. LTo
ZER2WT &I

T+ 5, :

A BT —ZAaEmL
1o B35 DGR DL

T HB— 7 —7\"%;"{({%—‘

- i FHER G

 AFRBY I A — b IV

BT 2 —ZAED

EEELB W, TR

TTHZLTHHE
Lo

AREEIER L
KE4R2&TH
L= YT %
L

HiesmL., EHEg
fWRELE & - TR
ZiTH T & baEt
heD T &,

D3y — TR
T5H, a~clc
W id, SSRC,S
NSCLASB Hh g Pz

BEERITR, ¥
Fo BRI Rk g
BL TR, Bk
By 245 MLET 65 %




W o&H W OH

B b & o ) B

oo 8

I

R0 T AR
ez & f MR AR B
NI = — XA -
T3,

MBS « IHEESRHTS

 fEER ORELS - T
FELOhT-#AE LT
LOBATERLHOMN
60%LLEH B,

- ZOfoaHTd YEE
ORFOFRBSIIE
BIE L HALERTH
B ENRBN,

« 2~ BERDOETDT
T H— kT AEE

@E=HEHE

VNS B R R R L
T,

QEHI (EREFHET)

bo, [T E A LT
LN OFELE A SSRC
iz gk Uz, _
- FEEE 11 A B SR
RT3 L%

SRRIIEHER A, A

49

b Bfkiic ok il
T3 ELTVED
75\

c. flo%sR], B[
sl oWTHEEL.
BACic i BIR O BHR Y
Btz 5 BM,/Mic
fEd 5. '

- R B U RENE (7

5 v 2 OMB ELECTRONIQUR
#H) 1 TREE

TR FIR—w D

WT OE R AR
5

C Ul D ERITEE RS

nig, JICA X LER
TEHEERNTS LS
x5,

RERE LToARRE

HO T B o S BN £
WY %o

SSRC Bk U, —J5l-

ORERE S e TS

SR AL | -

I, E ey fRSTERELNE

CNSCLAN S HN 513

cEElis

- [A{CEE & NSCL

& OMEFREIR

D B E R OB
fETidis .
i x —h—o
HIEHOLD b
Fiz A S0aEM:
bbb,

2) S RERR O
ADTHO N %
o R4 b alfE
Th b,

DELYLDED
2B HhEE
Ed 5 HNSCL
T 5,

< VU T RTIRE L

PECH NI TR
EEREMT 5,

» VY FRITTHRETL .

WHEET BN TR
HERNT 5,

* SSRCEEHUX L,
KPS S DRE %

=% 1,




# # W H R b & UMM SR VR | oA R B

AbdLBREHMNE & &

BETHEAS, BI S

WAL TITEL B

OES OEEUERI T & O35 | - El . FHT ORI | - SSRCHREIH L.
i EREAHES, RSSO | WA HoRES
CBFE. ABUHIR &R | Hok»oEANES O | B
MRz, ERRPIES ] Sk EWET 5,

WG 5 &2 ERAD
BobZATHAIbD
b &9, SSRC A%EF ]
LAvEnaRilics
ATk aBEhe
MABRHER W LD
fe T TE I,
D% of

KT RO

B L IERFRcl
FEL. TOER%E
Aide Memoire i&
L7z,

sy TR, Ao

U s MET
B H =0 R
FOBRHEM A
WLt (BT
Aide Memoire 2

2y

< Y UF Ml THER

o B B W Fe il
(ITIT) #HoF|
Bb#ETL o nE

A










I—2. Biiigimo B & B3R

# i & 7 = i} 12 N Ex]| i ¥
" H E
DC RC AC Watt Temp. RF iz it

ESARE A S 3 AT T — =1 -
VAT LERE L, BEEREIRET S ImvV~1000V |0.1pF~WuF | 1mV~1000V 3V~600V 0 ~1000°C ~25~+15dB
BiliEEHHET 5 + 2 ppi +20ppm +0.1% 0.1A~30A 0.1°C 10MHz~1GHz
Lab., WEHELEDS B ik FHE1~0 +0.05dB
HINEEYETS 0. 1mA~100A 5mA~1000A | EWHE o4

WIE>Y 2757 &4EH
b L—H 1) 52 OP RIEH) + 30ppm +0. 1% 100, 200V 0 ~T70dB
BEER AL AT 5 Eit% i 5A~120A 5005HZ
BAED 7 + —= v P OFER 1mQ~10MQ S ~1GHz
BRSO A T B £ 5 ppm 1. 0.866. 0.5 +0.2dB

100% 100% 100% 100% 100% 80% 100%

Lab. W@?%fg%g%ﬁ}mmﬂﬁtﬁ L. 5893 10HZ ~1000MHZ,

oo#E i B .
—PAEAE R S R s | (A TR B 100% 100% 100% 100% 100% 100%
Lab. OAEAEECES
EEROHAERTEETES

ol oH B B
ML E— b OfERR
EHBOKRENTE S 90%
WEEBEE T 5

oMo oo w _ |
ERIH T ORE LT 50% 909 909 90% 90% 90% 909

—§~10 -



F B (Tool) il #  (Method) -
BomoRH B | mevr—ner | m ol ow o Ee k. % om oIt
(=R R B KRB A. Karouni » Standard Cells in A. Karouni - BABSGHERER.. 8 | c MK X EB AL 100%
S IEGEH (R, ) I. Salhani Constant Temp. Air | 1988. 3. 22~1988. 6. 13 B, BRETR | BT, 5 Shiig e
HEIE Y A F L OE 1 mV~1000V | 1989.1.6~1989.4. 10 | W. Saadi Baths ARERRIBYT, 4| BHLENLHEEE S
ik SR M. Hafiri W. Saadi Sr ARELIWMELSY | 1, SHEOHE - 4810l
+ 2 ppm BiliEHg » Precision DC 1990. 3. 6~1990.6. 3 foo FHIT. RSBz o W THEAHRUBRE S
- [ 5 B AE A B AL (1.018V) (BB, RIEEB) Potentiometer Set T, HER PO TEE | i,
L. ZOHH&H 1989. 9. 21~1989. 12. 22 M. Hafiri DY R O 1D W
BETOBEN B « Precision Volt-ratio | 1991. 4. 1~1991.6, 27 TEEHEZSD, HEET-
Bk g HEIEH Box (Voltage oo
0. ImA~100A | GRBR, KEESEE) Dividce)
B EE 1991. 6. 11~1991. 10. 11
4 30ppm «DC Standard Voltage

Generators

* Precision Digital
DC Voltmeter

= DC Standard
Voltage and Current

Generators

+» Digital Multimeter

b Volt - ratio Box

(Voltage Divider)
» Current Shunts .

- DC Voltage Stability

Recorder Set
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F Bt (Tool) 73 H#:  (Method)
¥ B W H H i - : i i
L 4 e A B # Bt & (BF) wmo% . E " OIT
i - AR i . RAGR A. Karouni - Standard Resistors | A. Karouni c BRBRETGEERN. BA | - HPF e L EHCHIL A 100%
BE4ER € 775 S N L. Salhani - Precision Resistance | 1988, 3. 22~1988.6. 13 WRbpk A, BT | BT, i hi i A s
CHEY 25 ADHE 1 mQ~10M | 1989.1.6~1989.4.10 | W. Saadi Comparison Bridge BEREWMES I BVT, 88| Be@fLERLEEES
itk 20 =R i) M. Hafiri Constant Temperature | I. Salhani 3 n HiciE A s U, . EREOHERE - fEES 1
+ 5 ppm EEH Oii - Bath 1990. 3. 6~1990. 6. 3 Fio, MM WTIEL | T3FELARVUHETEEK
- B & BB 48k B AL (1) (R, RESEH) * Precision Decade HERLBOLTERLED | (T,
L. Z Ol &4t 1989. 8. 21 ~1989. 12. 22 Resistor M. Hafiri feWHE 2., B
BREITHHN HERE « Standard Capacitors | 1891.4. 1~1991.6. 27 FikE 20 ToMm
R EiPR # LIE# +Precision Capacitance HAEDT,
0.1pF~10uF (Br. BEFE) Comparison Bridge
B=iHE 1991. 6. 11~1991. 10. 11 + Wheatstone Bridge
_ +20ppm Set

* Double Bridge Set

« Digital Multimeter

+ Decade Resistors

*Meg-ohm Resistance
Box

+ Decade Capacitor

« Digital LCRMeter

+Q Meter

— 13~ 14—



E2 B (Tool) il & (Method)
¥ % I H £ — ) 2 g
¥ ™ % By —ri—h i 7 ot g (H&) R . ® B OIT
THEE. | B RABEK M. Zaawic + AC DC Thermal M. Zaawite c AEBEIERTH, A | - MR LD EF AL 100%
¥ IR (BAEST, B M. Jouma Transfer Standard | 1988. 3. 22~1988.6. 13 MRS, BETETR | BT, ft5Xhi-Bres
KR v A7 A O 1mV~1000V 1989, 1. 6~1989. 4. 10 K. Barakat +DC Stand Voltage BREHNSIKBVT, & BRicER Ui o4t
R IR and Current M. Jouma 3 ACHERTHEAS S 2, o, AEREOHEE: - dEG T B
+0.1% Bl Generators 1990. 3. 6~1990.6. 3 o, BMAERCSWTHEL | T AEANRUERZ &1
] B A M % T 3L GRB. KIEEB) -AC Standard Voltage REMREEOTEREEYD | i
L. Z 0#ERe & it | \ik 1989. 9. 21~1989. 12. 22 Generator & AC K. Barakat reWHE &SV, B OHERY 90%
et Bk B iF i Current Generators | 1991.4. 1~1991, 6. 27 FHER OB I\ T o
5mA~1000A | Lkl + Precision Inductive AN,
e (HE. KEER Divider
+0.1% 1991. 6. 11~1991. 10. 11 : Digitai Multimeter

+ Oscilloscope

« Frequency Counter

» Connection Leads
and Cables

* AC Meter Calibrator

« AC Digital Meter

+ AC Volt- Ampere
Recorder

+ Potential
Transformers
-CurrentTransformerS

+ Distortion Meter

~ 15~ 16 —



F B (Tool) 75 A (Method)
¥ ok W M H = ] 35 Jg
i ! £ By vl st b 1 # Wt f& (B &) o . E N QJT
w/h Bk BN i M. Zaawite + Standard AC Power | M. Zaawite C AARESFEBET. B | BRIRIC Ko ERICHL & 100%
BEL VY (KA. i) M. Jouma Converers 1988. 3. 22~1988. 6. 13 ik, BB | BT, fthEx B AE
RIEY AT A0M 3V~ 600V 1991. 8. 20~1991. 9. 3 K. Barakat +Standard Watt-hour BAHREDEICBWT, 4 BUCfifA Lis o isls s
s Bk G. Sharani Meter K. Barakat 3 A LUHERS 10 . BREDOHERS « 4Li8 1l
0.1A~30A P » Watt-hour Meter 1991. 4. 1~1991. 6. 27 Wi, BMRFCOVWTRL | $5FATTRUEMEH I
E LR S1E1~0 (BB, REIE ) Test Set _ HERLCPOWTERZED | i,
L. Z DR & 1991. 8. 20~1991. 12. 20 + Timer,/ Counter G. Sharani s 2, EBREOHE
BET IR R + Digital AC Single- | 1992.4,1~1992. 7. 2 FERUCEBIZ>WTOH 90%
BEVVY #H EEE phase Watt Meter WD,
100, 200V G NENES ") - Digital AC Three~
EBHRy vy 1992. 4. 15~1992. 7. 25 phase Watt Meter
5A~120A + Single Phase Watt
F1E 1, 0. 865, Meter Calibration Set
0.5 » Potential
EiEE Transformers
BadH 2 8% > Current
ZHH 347 Transformers
ZAE 4R + AC Voltmeters -
+ AC Ammeters
AR - Insulation Resistance
0.05% Tester
100V, 5A +Withstanding Voltage
' ph=1) Tester

+ Oscilloscope

+ Pen Recorder

—17~18 —



F B (Tool) ] H#:  (Method) .
BomoRH : ¥ ki 1 4 A ry =t % ¥ o & (B *&) o’ . kW oIT s
o B R M. Harb + Platinum Resistance | M. Harb * HAHSF SR RER. B | - gL o EBiciL £ 100%
FIEHERE CRePHE, B Bulbs 1988. 3. 22~1988. 6. 13 BN, BIRETR | BT, S xhild e
KLY A F A O 0°C~1000°C (R, TIuiEHs) » Thermo- couples HEREBSICBVT, GFF | BB LB roirg e
HES TSR 1989. 1. 13~1989. 4. 10 (Type S, R K, J,E, T) 35 A aHER S 12, . KEAEDHER: « BESS 1o Y
0. 1°C and Refernce TEELHRUHERES K
SR R YA Junction Cell Fi e,
L. Z OHERs & it » Platinum Resistance
21T O Hi Thermo-bulb

Measuring Set
« HighSensitive Digital
Voltmeter
+ High Sensitive DC
mVRecorder
+ Thermo-bathes
and Furnaces
(Oil Bath, Salt Bath,
High Temperature
Furnace. Dewer Jar)
+ Water Purifier
- Tee Maker

+ Exhaust Fan

K Mercury Thermometer

Set
« Pocket Type
Digital Thermometcr
. Temperature

Reccoder

—9~20—



F B¢ (Tool)

# t:  (Method)

# & W OH H £ B 2% 19
H ! F B vy —stap B 73 s g (H %) N N QIJT
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OmvV~3V 1989.11. 23~1989.12. 7 » Frequency Counter 7o
RSk ] *Network analyzer Set
10MHz~ 1 GHz | BiHEE - Standard Frequency
A (FE. RIEER) Receiver and Phase
+20% 1992. 7~ Difference Recorder
Set |
e R R R . Digi.tal Multimeter
FIESER + Oscilloscope
C~T70dB + Shielded Room
Rl BB + Connectors and
500kHz ~1GHz Adapters
RieHEL
+0. 2dB
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U Z OHERS & 4t 1992. T~ s A AR B. A. Adas BBHEROCT VY v S
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A LA WL ABNE OMERT R O
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B
(emsedy)
1991.12. 7~-1992. 3. 10

(7 vy}
1992, 7~

* Volt-ratio Box

{(Voitage Divider)

* DC Voltmeters,
Ammeters

+ AC Volimeters,
Ammeters

* Wheatstone Bridge

* Reference
Junction Cell

» Length Measuring
Instruments

. Wifhstanding
Voltage Tester |

+ Insulation Tester

« AC Voltage
Adjusters

= DC Stabilized
Power Supplies

* Temperature and

~ Humidity Test
Chamber

B. Makkih
1992. 4. 1~1992.7. 2
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(Method)

# ¥

Wk

s (B %)

%:H:

#

Al

® B

OoJT

B3 M

B8 2

« Test equipment for
digital logic circuits

» Precision Digital
Voltmeter

» DC Shunts

+ Load

(Electronic load and

Slide : Resistors)

+ Pen Recorder and
AC Transducers

+ Thermomster

» Digital LCR Meter

» Signal Generators

» Pulse Generators

«Tfunction Generators

J Osci_lloscope
Calibrator

+ Step Attenuators

+ Fixed Attenuators,
RAD sets

+ Termination

. Frequen.cy counter

« RF Power Meters

« Wideband Amplifier

+ AF Signal Generator

* Distortion Meter

» r.m.s Voltmeter

+ Q Meter

* Tools
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gL REERE EiRL s « Constant
23+ 1°C 1988. 12. 6~1989. 2. 6 Temperature Air
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35~50% '

« AC Power Supply -
Stabilizer
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MINUTES OF DISCUSSIONS BETWEEN THE JAPANESE EVALUATION TEAM
AND THE SCIENTIFIC STUDIES AND RESEARCH CENTER
ON THE JAPANESE TECHNICAL COOPERATION '
FOR THE PROJECT ON NATIONAL STANDARDS
AND CALIBRATION LABORATORY

The Japanese Evaluation Team organized by the Japan International
Cooperation Agency (JICA), (hereinafter referred to as "the Team"), and
headed by Mr. Kozo Esaki, Special Technical Advisor, JICA, visited the Syrian
Arab Republic from July 23 to August 2, 1992, in order to evaluate the
Project on National Standards and Calibration Laboratory (NSCL) of the
Scientific Studies and Research Center (hereinafter referred to as "the
Project”). The Japanese Team had a series of discussions with the authorities
concerned of the Government of the Syrian Arab Republic headed by Dr. A. W.
Chahid, President General Director, The Scientific Studies and Research
Center (SSRC). ,

Attendants in the meetings are shown in Appendix |. Both parties agreed
to approve the Joint Evaluation Report shown in Appendix Il

Damascus, Syrian Arab Republic, August 1, 1992

¥ 334 A

Mr. Kozo Esaki Dr. A. W. Chahid

Leader, President General Director,
Evaluation Team Scientific Studies and
Japan (nternational Research Center
Cooperation Agency, : The Syrian Arab Republic
Japan



Appendix | : Attendants

MO



Attendants

Japanese Panel

1) Japanese Evaluation Team
Mr. Kozo Esaki
Mr. Syunichiro Mita .
Mr. Toshio Kato
Mr. Yoshio tkeda _
Mr, Kazuhiko Tokuhashi

2) Japanese Experts
Dr. Chikako Yamanouchi
Mr. Shigeaki Hatakeyama

3) JICA Syria Office
Mr. Kuniyoshi Matsuo

Syrian Panel

Dr. A. Armanazi
Dr. M. Aghbar
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Introduction

1. Introduction

The Japanese Evaluation Team (hereinafter referred to as "the Team")
organized by Japan International Cooperation Agency (hereinafter
referred to as "JICA"), headed by Mr. Kozo Esaki, Special Technical
Advisor of JICA, visited the Syrian Arab Republic from July 23 to August

- 2,1992 in order to evaluate jointly with the Syrian Authorities

concerned the achievement of Japanese Technical Cooperation for the
Project on National Standards and Calibration Laboratory (hereinafter
referred to as "the Project”) on the basis of the Record of Discussions
signed on Oct. 3,1987 (hereinafter referred to as "the R/D").

The Team discussed and studied together with the Syrian counterpart
personnel concerned and the Japanese Experts regarding the performance
of commitments, achievements of the functions of the Syrian authorities
and constraints which hampered the Project in the course of its
implementation. _

Through careful studies and discussions, both sides summarized their
findings and observations as described in the foliowing chapters.



2. Schedule of the Japanese Evaluation Team:

July 23 {Thu) Arrival of Mr. Kato and Mr. lkeda
Flight LH668 -
July 24 (Fri) JICA Syria Office

Discussions with Mr. Matsuo and JICA Experts

July 25 (Sat)

Studying for the Evaluation of the NSCL
Project ‘

Arrival of Mr. Esaki, Mr. Mita, Mr. Tokuhashi:
Flight LH 668

July 26 (Sun)

Courtesy Call on-Embassy of Japan
Discussions with Mr. Matsuo and JICA Experts
at JICA Office , _

Inspection of NSCL f{acilities

July 27 (Mon)

Courtesy Meeting with Prof. Chahid,
SSRC President General Director
Presentation of NSCL Report by Dr. M. Aghbar
Discussions at NSCL

July 28 (Tue)

Discussions at NSCL

July 29 (Wed)

Discussions at NSCI.

July 30 (Thu)

Preparation and Finalization of Minutes

July 31 (Fri) Preparation and Finalization of Minutes

Aug. 1(Sat) Finalization and Signature of the Minutes
Greetings at Embassy of Japan and JICA Office

Aug. 2(Sun)

Departure : Flight LH 669




3. Terminology

SSRC : Scientific Studies and Research Center

NSCL . National Standards and Calibration Laboratory

JICA : Japan International Cooperation Agency

MITH . Ministry of International Trade and !ndustry

ETL . Electrotechnical Laboratory

JEMIC . Japan Electric Meters Inspection Corporation

JMI » Japan Metal and Machinery Institute

Lab. : Laboratory

FC : Resmtance and Capacntance

W-WH : Electrical power {Unit: Watt) and energy (Umt Watt-hour)
Cal. : Calibration

Temp. : Temperature

R/D : Record of Discussions

DC : Direct Current

AC . Alternating Current

Rep. : Repair

RF : Radio Frequency

Standard : Measuring Standard, instrument used for Generation of

Measuring Standard :

Traceability: The ability to relate indmdual measurement results o
National Standards or Nationally accepted measurement
standards through unbroken chain of calibration system.

Multimeter : DC/AC Voltage, Current and Resistance Meter.

Transfer - : Standard Instrument for transfer of a standards laboratory's

Standard calibration value to another laboratory.

Round-Robin: Circulation Calibration; A systematic Method to identify the

Calibration difference of calibration values between calibration
laboratories.

—= 61 —



Il Background and Summary of the Project
1. Brief Background & Chronological Review of the Project

In the late “70¢ Syria sensed the urgent need for establishing a standards
and calibration laboralory that can render services for various sectors,
including scientific " research -sectors, educational sectors, industrial
sectors, medical seclors, and a variety of service sectors. These sectors
were increasingly usmg a variety of modern often complex equipment and
instrumentation.

This placed a- growmg burden in respect to the|r mamtenance calibration
and repair.

The establishment of a National Standards and Calibration Laboratory
thus became an urgenlly needed task since it would provide a basic
infrastructure for such activities and reduce the above mentioned burden.
It was thus decided to set up such a facility with the emphasis initially
placed on servicing electrical and electronic eqmpment and
instrumentation.

The need for the Projecl was expressed by the Syrian Government in the
early "80s. in March 1985 the Syrian Foreign Minister visited Japan and
requested, among other projects, that the Japanese Government approve a
technical cooperation project for establishing a Syrian National
Standards and Calibration facility. Such a facility would contribute
significantly to the development of the mdustnal and technical services
infrastructure in Syna

in response the Government of Japan dispatched the Finding Team 1o the
Syrian A; 3 Republic in May 1985, for veTriﬁcation of the proposal,

This Team’s visit was followed up by the Syrian Government by means of
an official request to the Japanese Government for the project-type
technical cooperation, for the estabhshment of Natlonal Standards and
Calibration Laboratories.

Upon acceptance of this request, JICA, official iechnical cooperation
agency of the Government of Japan, dispatched the Preliminary Survey
Team to the Syrian Arab Republic in October 1986. The Team discussed
with Syrian counterparts all necessary aspects for the realization of -
the Project,

On the basis of reports and recommendations by the Preliminary Survey
Team , the Japanese Implementation Survey Team organized by JICA
visited the Syrian Arab Republrc from September 26 to October 4

1987 . :

The Japanese Implementation Survey Team discussed and studied with
the Syrian counterpart personnel concerned a number of points related to
~ihe Project for its effective implementation and management.

After carefu! studies and discuseions, both sides agreed to recommend 1o
V4l AL )



their respeclive Governments to carry out the Project as described in the
R/D signed by the Leader of the Japanese Implementation Survey Team
and the President General Director of SSRC on October 3, 1987. This
recommendation was accepled in principle by both Governments and, as a
result, the Project was launched on QOctober 3, 1987 for the period of
five (5) years.

A summarized chronological review of the Project is as follows:

5/1977- Preliminary Survey Study by the Syrian side.

2/1982- First Official Communication With Tﬁe Japanese Side .

3/1985- Visit of Syrian Foreign Minister .to Japan.

3/1985- Establishment Oi_The Maintenance And Calibration Department in SSRC.
5/1885- JICA Finding Team Visited SSRC,

10/1986- JICA Preliminary Survey Team Visited SSRC .

9/1987- Construction of NSCL"s Building Began .

10/1987- JICA Implementing Survey Team Visited SSRC .
3/1988- Traininé Of Four Syrian Staff in Japan.
9/1988- Long-Term Exp'en Arrived in:Syria,
11/1988- Chief Advisor, The First Batch Of Machinery , Arrived in Syria.
12/1988- Five Japanese Short-Terrﬁ Experts Arrived in Syn’a.
- 1/1989- NSCL Building Was Finished and Occupied.
3/1989- JICA Consullation Team Visited NSCL .
3/1885- Cfficial Inauguratlion of NSCL . 7
5/1989- Second Batch of Equipmént & HF. Short Term Expert Arrived in Syria.
7/1989- The President of HCA Visited NSCL .
9/1988- Short Term Expert (AC |, DC) Arrived .
11/1989- NSCL Open House .

11/1989- Chief Advisor and Short Term Expert (RF) Arrived in Syria.

2/1980- JICA's Guidance Team Visited NSCL.
3/1990- Training of Four Syrian Staff in Japan.
5/1990- The Third Batch of Machin.ery and Equipment Arrived al NSCL |
6/1990- Short Term Expert {DC & AC Primary Standards) _Arrived in Syria .
10/1990- His Excellency The Ambassador of Japan Visited NSCL .
3/1991- T}ainsng of Four Syrian Staff in Japan.
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6/1991- Long Term Expent, Short Term Expert (DC),' Arrived in Syria .
7/1981- Chief Advisor Arrived in Syria.

7/1991- Arrival of Fourth Batch of Equipment .

7/1891- JICA Consultation Survey Team Visited NSCL-.

8~12/1991'- Four Short-Term Experts Arrived in Syria.

3/1992- Training of Four Syrian Stafi in Japan .

6/1992- His Excellency The Ambassador of Japan Visited NSCL.
7/1992- JICA Evaluation Team Visiled NSCL.

4~9/1992- Four Short-Term Experts Arrived/ Will Arrive in Syria .

9/1992- Fitth Batch of Equipment Will Arrive,

10/1992- Project Termination



2, General Objective

The objective of the Project is to ‘establish National Standards
and Calibration Laboratories (hereinafter referred to as

NSCL) for the purpose of making up the national measuring
standards in electrical and electronic fields.

. The objective of the Japanese Technica! Cooperation is to
transier technology necessary for the Syrian counterpart
‘personnel on national measuring standards in electrical and
electronic fields by means of dispatch of experts, acceptance of
the Syrian counierpart personnel and provision of equipment.

3. Scope of Japanese Technical Cooperation

1) Fields

(1) Electrical Standards and Calibration Laboratories
. DC voltage and current
. Hesistance and capacitance
. Temperature .
. AC voltage and current
. Electric power and energy
. RF power and attenuation
. Frequency ‘

(2) Electrical Repair workshop
. Multimeters and recorders
. Power supplies
. Oscilloscopes
. Signal generators

(3) Environmental conditioning. for the laboratories
. Air conditioning
Electrical power stabilization
2) Transfer of technology
(1} Operation of calibration system
{2) Maintenance of measuring standards
(3} Repair of measuring .instruments
{4) Control of measuring instruments
3) Details- for the impiementation of the masier plan shall be agreed
through' mutual consultation between the Japanese and Syrian sides.

. Schedule of Implementation

The original schedule of implementation is shown in Figure 1. The
original schedute has been reviewed and modified every year by mutual
agreement, and the final schedule of implementalion and achievements is
shown in Figure 2.

/L | | M@



SSULPSSRIS Y JU PAUITY SN U) UIALS SuO[Sianad Iyl JO 403 YT Uiy im ofueys o1 1Ifqns 5 co_.._ﬁuaomu [R5 J0 360IS SLiL
*399{04 BHY JO UO1ITIUINILAxG i) Jog pIJinbaw 9g ([jm 128png AJESTAOW TUy) vOLIFPULI 03 323[ANS 3} I1ApIYIT SHL S53L0N

HOIStAQId JUdmA}nb]

vedep vy 3%3.3“_
— - — — 13ediziunoy:
Lxi/me cxEMe . xR/ gxume! - Lxn/ME . SRR ] vejakg )o M_.;Em:?

-4

S —_— . . Sujuo{Iipuey 41

Vi1 FBL) [ XA {ANXWNINT ' Lo._.n._.uauw 1eusis
ﬁﬁuﬁut\lﬂ . . ) 57d0ISI[]350

—_— s} jddng Jamgy °

T . (ONXWIRE | (13U} U XAME S saspaoaay v osanrrepipe
{ DNxAINE wooy ) m o Aavanbasy

popIas___ : : UopIENUIITY T JRaw) 1
I B A LxH7g T AZ3303.¢ Jmod 71313313
{ay1xume. : : Ju2an9 §.9%e1{0A OY C

: uqumLu;uuH |
: — aouvwy[redey § 2dUQIS{sIY f

4

bl B S

@ ow ol g
ISIHVIYT

Q7 aH>NME (¥l xn/me (0%0Y) 1 XMt Ju3sang 3 922TI0A 24 Y
5343dXy H13}-10U%

aais

SpRpUE]S JUIwIINSEIN ‘ _
1J3dx3 ' ) J0S[APY [PIUY §1J9dx3
U0 S1UTSIINRI U] duy - — |- 5743dx3 u._uprw.:c._ vsIteder 1O yojrdsig

weal UDLiEN[RAY

wwa] Jivdyy quesdinby
w2l TIUCPINT [TI{UNIIL
EET] UO| T NSURY)

. . — BeT] Asaing uo(iejurEz]uE] : 203}

SISTIR AY[SIITIN 5Y ) geagfianditg AJIvUtRE(3dg K3aing jo yoredstg

uofiznsisuoy  Sujpiing 3015 HYIULS

213G IS

166 1551 13| §¥sI T {251 YY3IA UYORI1YD SMIL]
i SRUYIEIY s : ]
1861 UEEL 13 9461 196t YVIA Y3514 IEIHVIVE

ToT3eaUaswe TdWT IN 8INPIYDE IBUTLTIIQ T - 2InbTI




TPRUSTTdEcsy b mmemz  (9{NPSYDS polepd] | —/——

s rocrnred

TR

= (3UTUOTA TPUOD ITY)
—— (S3usInI3SuT Jo Ireday)
(fauanball Ju)
- {sIn3eIedmal)
— . ?u.ﬂ.ocm ¥ Jasod 21179877 “9¥)

{eaueaTzede] pue Q)
— jaadyy . mIa] 104§ (2

JJadxg mJaaf .mnn.j (a

I3STAPY J3TY) (B

1Jadxy assueder 70 yogedstg (7)

v oA sl ZZ =
— — = = TBR] A9AINS IO y1RdSI] (T)
AN R N AR R CFU RV FE T D Y L3 3pTs asavedep -+
1661 _ 1561 (g6t 8861 2861 L1861 Jes}
. andu]
IB3] [RUTY Iea] U1y JE9) Pag Jea] puy I3] 18]

2USRBASTYDE PUE =oa.umucmaoﬂ.ﬁ Jo a[npayos Teut] 8yl (])-7 SAmdyy

A4

-

_._67_



*pAUSTTARODDY & mmmmz  (BTNPSNDS poREpd) o—mu:

. . i
v [ v

== = = ==z =z
— bt — votSTAG] 3U3Bd(NRY ()
b et b b R T
brovririeed T b ool R
o i fronad st I R TedE] UT ToUU0SId4
_— — —— pr—— 1drdiziuncy WelIAg Jo 3UTUTEIL (f)
*T ¥ ,_....uﬂ. k! _.3 +1 m+w F€ . FT  FT m.x. R A A _.w.q »FE
7861 1661 i 0881 6961 9951 L9671 | ey
- - - anduy
et S BRIy Jgaf pag lze) pug iea} 1S

JUSNFASTUSE PUR UOTIRIUREATAEY JO 3[RpsU?s [BUTY aul (Z)-7 M2t

- 68 —




Il Methodology of Evaluation
1, Evaluator
1-1 Syrian Side : SSRC

1-2 Japanese Side : JICA

2. Subjects for Evaluation _
Subjects for evaluation were determined based on the items of
cooperative activities stipulated in the master plan of R/D .
The subjects were rearranged from the master plan of R/D.
Figure 2 shows the relationship between the items in the master
plan and the subjects of evaluation.

3. Materials used for Evaluation as Basis/ Reference

In order to evaluate the past performance and achievement both

guantitatively and qualitatively, the following materials were used as

basis/ references tor evaluation.

(1) The R/D

(2) The official requests made by the Government of the Syrian Arab
Republic for the dispatch of Japanese Experts, the Syrian
Counterpart training in Japan and the provision of machinery,
equipment and other materials by means of Technicai Cooperation
Format A-1,A-2/3 and A4 respectively.

(3) The minutes of discussions, the Annual Work Plans and other
documents agreed upon or accepted by both sides in the course of
implementation of the project.

(4) Inventory of equipment provided by JICA for the Project and their

- gperation/ maintenance records.

(5) Record of NSCL's research and development program , calibration/
repair/ maintenance service and other activities.

(6) The report about main NSCL achievements and activities during
1991-1992 (see Annex 1 page-Ii-2).

- 4. Criteria
Criteria for. evaluation are:
- Degree of transfer of technology stipulated in R/D from Japanese
Experts/ Training in Japan of Syrian counterparts; and
- Accomplishment of -the subjects by NSCL staft.

‘Table-2 (page19) ghéws the relationship between the subject to be
evaluated and its criteria.



5. Total Judgement
Total judgement was carried oul through cuantitalive a~r -uz avve
evaluation according to the following category:

4: B1-100 (excellent)
3: 61-80 (good)
2: 41-80 (fair)
1 0- 40 (poor)

For each subject, a specific rate (weight) was allocated so that the total
rate becomes 100. Score can be obtained by multiplying the evaluation
point by rate. If all items get 4 points, the total score is 400 as
maximum. The average score is obtained by dividing the total score by 4.

IV Result of Evaluation

lvm(i) Summary of Evaluailon :
Annex 2-(1) Is a summary table of the resuits of evaluation
(page 111-50).

IV-{2): Attainment of Objectives of the Project
As shown in Annex 2-(2), evaluation was made with regard to the
following four objectives (page IH-51).
- Establishment of the national measuring standards at NSCL Lab.;
- Operation of calibration service; :
- Operation of repair service; and
- Promotion of traceability system

As a result of the evaluation, the average score was 100 .

Regarding the establishment of the national measuri’ng standards,
the target and accomplishment of target of NSCL primary standards
is described In Annex 2-(2)- (page Hi-52).

IV-(3): Input
1. Input of Japanese Side

In general, Japanese input (see Annex 2-(3)-1; page I-62) is

considered satlsfactory {average score: 100). Delalls are given

below,

1-1. Dispatch of  Missions &Experts
As of 26 July 1992, a total of 6 misslons and 21 experts
were dispatched to NSCL as shown in Annex 3 (page ill-76-
1). Of these 21 experts, 5 are long-term experts whose
assignment period is more than one year, and the rest are
~short-term experts whose assignment ‘is less than one
year. At present, 2 long-term experts are working at. the
Project Site (NSCL). In addition, 2 short-term experts are
being assigned and will complete their services’ by the date
of Project termination.
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1-2 Provision of Equipment
Since 3 October 1987, more than 750 miilion Yen worth ol
equipment has been/ is being provided 1o NSCL for the
Project in the form of Donation of Equipments. Detalls are
shown in Annex 4 (page HI-78).

1-3 Counterparts Training in Japan
As of July 26 1992, 19 Syrian counterparts were trained in
Japan, as shown in Annex 5 {(page Il1-100). The field for
training was mainly concerned with calibration and repair
technology.
it should be noted that one counterpart, Dr. M. Kubeitari, took
research training at ETL.

2. Input of the Sytian Side

As shown in Annex 2-(3)-2, the input of the Syrian side is also

considered satisfactory (average score: 94 ; see page |1-63).

The foliowing are the detalls of the input of the Syrian side.

2-1 Land, buildings and facilities
Land, buildings and facilities listed in R/D were provided.

_ The NSCL building was construcled as planned.

2-2 Statilng at NSCL
As shown in Annex 6-1 (page )1I-101), 20 persons were
allocated in 1988, of which 8 were counterparts and 12
were supporting slaff. As of June 1992, the total number of
staff was 59, of which 37 are counterparts for the Project.
Details of counterparts are shown in Annex 6-2(page I-
102).
Annex 6-3 (page !ll-104} shows the growth of NSCL staff
during the implementation of the Project.

2-3 Organizational arrangement
NSCL was officially inaugurated in 1989, after which it took -
over responsibilities for calibration and repair services at
'SSRC previously conducted by .a cahbranon department of
SSRC..
The present orgamzation of NSCL is shown in Annex 7 (page
I1-105).

2-4 Budget of NSCL
NSCL received from SSRC a budget of Syrian Pound
3,851,150 in 1987. The total amount for 1991 was Syrian
Pound 4,832,166 .
The total budget of NSCL from 1988 1o 1992 is shown in
Annex 8-1 (page 1-106). Detailed budget of NSCL from
1990-1992 is shown in Annex. 8-2 (page WI-107).

IV-(4): Output

The technical cooperation plah reviewed and updated in July 1991
was examined (see Annex 9; page IlI-108), and it was confirmed
that all: the implementation steps to date have been achieved.
Evaluation was made with regard o the fransfer of technology and
the achievement of the objeclives. The average score for each
category was high {see Annex 2- -(1); page IlI-50). This is mainly due
to the concentrated efforts being exerted by both the Japanese side
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and Syrian side to achieve the plans and objectives set forth in R/D.

1.

Transfer of Technology ffom Japanese Experts
The results of evaluvation on transter of technology are shown in
Annex 2-(4)-1 {page |ll-64). Details are as follows:

a)

b)

c)

d)

Operation of calibration system

The average score: 95 {Annex 2-(4)-1-i page lll-65).
Technology transfer was completed satistactorily.
Maintenance of measuring instruments

The average score: 100 (Annex 20-(4)-1-if page [lI-68}).
Technology transler was completed satistactorily.

Repair of measuring instruments

The average score: 75 {Annex 2-(4)-2-iii page il-67)
Technology transfer was completed satisfactorily.
Control of measuring instruments ‘

The average score: 75 (Annex 2-(4)-2-iv page 111-68B).
The Japanese side emphasized the necessity of the control
of measuring instruments, auxiliary " equipments and tools,
and recommended the use of the control melhod used at
SSHC.

Accomplishment by NSCL Staff
The resuits of evaluation for accomplishment are shown in
Annex 2-(4)-2 (Page [I-69). Details are as follows:

a)

b}

/).

Operation of calibration system

The average score: 93 (Annex 2-(4)-2-i page 111-70).

The Laboratory has been managed very well according to
NSCL's inlernal regulation established. The equipments
provided have been operated in good condition. -

The number of technical documents (calibration procedures
and record formats) prepared is listed in Annex 10 {page
IM-120).

The calibration services began in April 1989. The transter
card is altached to any instrument to be calibrated to obtain
necessary information related to work time and location.

The services give satisfactory results (see Annex 11, page
i-125).

The lectures for NSCL staff have- been held 'perlodlcally since
Dec. 1988. Many of them were on new techniques or methods -
used in Metrology (see Annex 12, -page 111-126). The Japanese

“Experts also contributed to the Iectures .

Maintenance of measurlng instruments -

The average score: 100 (Annex 2:(4)-2-ii page - 71) _
The measuring Instruments of -each calibration system have
been periodically calibrated in comparison with upper level
standard " instruments in order to verify that they operate

AT )
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The primary  standards were recalibraled with the transfer
standards in July 1991. The transfer slandards were
recalibrated by Japanese standard organizations through
JICA in June 1992. The results of these calibrations are
shown in Annex 2-(2)-i (page 11l-52). The primary standards
will be recalibraled with the transfer standards in August
1992. These calibration works on primary standards are
essential for the preservation of the traceability of NSCL.

¢) Repair of measuring instruments
The average score: 75 (Annex 2-(4)-2-iii page III-72).
The number of technical documents prepared is shown in
Annex 10-1 (page 1-120}.

The repair services began in April 1989. These services
have given salisfactory results (see Annex 14; page |1-133).

d) Control of measuring instruments
The average score: 100 (Annex 2-{4)-2-iv page Il1-73}.
The measuring instruments which compose the calibration
systems, the repair benches and auxiliary devices were
coded and labeled according to the classification system.

IV-{5): Impacts of the Project _
The technology transfer and accomplishment have been
satisfactorily achieved as- indicated in IV-{4) above. The project has
had a great impact on several important aspects of metrological
science and technology in the Syrian Arab Republic (average score:
98, see Annex 2-(5); page I1-74).
Moreover, - this transferred and established technology has been
disseminated within the Syrian Arab Republic.
Far instance, the electrical, units have been disseminated by NSCL
Calibration Services. The individual measurement results at NSCL
are referred to the international measuring standards, currently via
the Japanese National Standards through an unbroken chain of
comparisons. Thus traceabilily system is established in Syria.

The concept of traceability has been spread over industrial, service
and educational sectors through the promotion effort by NSCL staff.
This fact suggesis that a belter quality control system is now
tangible for the Syrian industrial sectors in their respective
factories.

The Project has also generated a signilicant scientific impact.

This has been particularly expressed in the number of internal
research and development (R & D3} projects in the field of calibration
devices and techniques launched at NSCL since 1990 (see Annex 15
page HI-134). : : .

- A signiticant output has been achigved through these R & D projecls
which lead to the upgrading of Syrian scientitic capability.
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Moreover, NSCL participated in the conference on precision
electromagnetic measurement (CPEM‘QQ) held in Paris in June 1992
and presented a sclenlific paper {see Annex 16, page Ili-139).

it is important thalt NSGL stalf be constantly aware of the changes
in the field of measurement science, and exhibit a challenging spirit
to new develapments. :

In addition, a Forum on the State of Metrology in the Syrian Arab
Republic sponsored by SSRC and organized by the Arab School of
Science & Technology was held on June 1-2/1992 (see Annex 13
page [l}-131), 62 participants from public organizations attended.

IV-(6): Sustainability of NSCL Operation
The sustainability of technical capability - thus established at NSCL
appears to be very high (average score: 83 {Annex 2-(6)-2-1 page
f[It-75).
In consideration of further maintenance and development of
techpical level, it should be noled that a sustained research and
development effort is mdlspensable for a slandards laboratory at
the internaiional level.
An encouraging situational change to be noted is that since the
beginning of 1992 foreign currency irom SSRC has been constanily
provided for the purchase of spare parts. Considering the further
development of NSCL, however, more established sources of foreign
currency finance should be sought. _
“As for manpower sustain'ability, it is to be noted that in the
beginning of the Project (1988), SSRC aliocated 20 talented stalf
persons who playeéd the role of Syrian counterparts for the Project.
They have, during the project progress, transferred know-how and
techniques to new comers (the total number of NSCL stalf
presently stands at 59 and no turnover has occurred).

IV Concluslion

As a result of a thorough evalualion, the Japanese and Syrian. Evaluation
Teams, have affirmed that the Project has very successiully achieved ils
objectives and its detailed |mplementat|on plans covering all aspects of
the Project.

‘A number of significant scienlific and technical impacts have also been
achieved in the course of implementation, which had not been explicitly
expressed in the scope of the Project. ' ' . :
Moreover, the Japanese and Syrian Evaluation -Teams have affirmed the
tremendous conlribution of the Project 1o the establishment of
traceability system of measuring standards which constitutes an
important part of the infrastructure of industrialization in Syria.

It should further be noted that the activities of the Project are in line
with the concept of the mtemataonal umform:ty of measurement
standards.

Both Teams thus agreed that' lhe transfer of technology has been
completed as planned in the R/D and the Project is to be terminated on
Oclober 2,1992 as scheduled in the R/D.
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Table-1: Rearranged Table of Cooperative Activilies o be Evaluated

Master Plan

Subject to be Evaluated

A. Operation of Calibration
System

A1: Set-up of Calibration System

A2: Set-up of Environmenlal Conditioning
A3: Preparaiion of Cal. Procedures

Ad: Preparation of Record Formats

AS5: Practice of Cal. Service

B. Maintenance of Measuring
Standards

B1: Accuracy Checking of Measuring Instruments

B2: Calibration of Lower Level Measuring Instruments

B3: Periodic Calibration

B4: Use of Transfer Standards, Check and Calibrate
Naticnal Standards

C. Repair of Measuring

Ci: Practice of Trouble-shooting

Measuring instrumenis

Instruments C2: Practice of Adjustment and Cal.
C3: Preparation of Repair Report
Cd: Praclice of Repair Services
D. Contro} of D1 Property Controf

D2: Service Manual Control

D3: Maintenance Rule for Tools and Aux. Equipment,
Perlodic Check




Table-2-1

Table of Criteria for Svsiuation of Subjects

I: Operation of Calibration System

Subject

Criteria

Al

A2;

A3:

Ad:

Ab:

Set-up of
Calibration System

Set-up of
Environmental Condi-

tioning

Preparalion of
Calibration Procedures
Preparation of

Record Formats

Praci[ce of Calibration

Service

NSCL staff can Operale. every Instrument which constilutes

an 'efémen_t of the ,Ca!ibra!i'on System.
Air conditioning for standards lab. is sel at 23 °C 4/~ 1°C.

AC Power stabilizer is set at 240V +/- 10 % .

Calibration jobs are carried OUI in accordance with the
calibration procedures documenited.

Measuremen! data are recorded on the record formats

documenled.

Starting calibration services for SSRC and other

organizations.
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Table-2-ii:

Table of Criteria for Evalualion of Subjects

ii: Maintenance c!'Measurfng Standards

Subject

Crlteria

B1:

B2:

B3:

B4:

Accuracy Ghecking

of Measuring Instrumentd

Calibration of Lower
Level Measuring

Instrumenis

Periodic

Calibration

Use of Transfer
Standards, Check and
Calibrqte National
Standards

Individual measuring instruments of the system are
calibrated by the system’s reference
measuring instrument.

The calibration works are conducled on tertiary or
secondary measuring instruments in comparison with

the higher flevel cal. system.

The measuring instruments of each cal. system are
calibrated periodically 1o ve[rify the accuracy within

its specified-limit according 1o the internal regulation.

The primary slandards are calibrated in comparison

with the transfer standards.

S!artihg calibration services for SSRC and other

organizations ,




Table-2-ili: Table of Criteria for Evaiualion of Subjects

i Repalr of Measuring Instiumenis

Sublect

Criterla

G1: Practice of
Trouble- shooting

C2: Practice of Adjust-
ment and Calibration

C3: Preparation of

Repair Report

C4: Practice of Repair
' Services

The trouble-shooling practice is conducted on the
specific measuring Instriiments.

The adjustment practice is conducted on the specific
measuring' instruments, '

When a measuring instrument is repaired, a repakr
report Is submilled In conformity with the rule
established.

Starting repair services for SSRC and other
organizations . '




Table-2-lv: Table of Criteria for Evaluation of Subjects

lv: Control of Measuring Instruments

Subject. Criteria

D1: Property Control The Individual instruments are registered to
fnventory property documents under the systematic
conirol .

D2: Service Manual Control |The service manuals for the measuring Instrumenis are

stored when not in use and malntained properly .

D3: Maintenance Rule Tools and auxiliary equipments for the repair benches
for Tools and Aux. are maintained properly, and their nuinbers and
Equipment, Periodic location are’checked periodicai.ly according to the
Check . maintenance rule.
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i~ Preface

NSCL project staried in October 1987 as a five year project-type
cooperation. It is now in the final .implementation stage.

The provision., implementation and use of necessary equipment and

- machinery during the last five years were .execuled as scheduled. The
dispatch of (23) Japanese experts and training of (20) Syrian counterpart
personnei in Japan was also S|m||arly executed

NSCL's activities began in March 1989 immediately alter the provision of
the first batch. The total number of calibrated instruments is approximately
/6600/, and the total number of repaired instruments approximates /1950/.

Those instruments balong to filty five different institutions,
organizations, private companies, elc.

On the other hand NSCL initiated some original development activities,
namely:

- Prototypes ol saturated standard cells.

- Prototypes of decade resistors |

- A prototype of.a water triple point contamer .

- Four fixed value standard resistors .

- Solid state vollage reference standard.

- ¥V convertor .

- Electronic Household Watt Hour Meter,

- Device to measure frequency characieristics of resistors,

“The results obtained are very encouraging.

- o
In addition all necessary care and measurements are taken to preserve and
maintain our "Naticnal Standards" which are technically in good condition .

In general the instruments and machinery provided are used in optimal
conditions and are giving appreciated means of.measurement to our staff .

Those matters as well as others important achlevements will be briefly
dealed with through this report. .

- Doing so, we hope to succeed in clarifying our situation, in order to

generate the invaluable advice of the Japanese 'JICA "Evaluation" mission
-team.



I-_NSCL's Organization. and Management

NSCL’s organization. is shown in figure(1).. SSRC General Director and
Deputy General Director -are directly involved In supervising NSCL's
Management Commitiee. This Committee is composed of the Director of NSCL
as chairman and could include in its membership some representatives of
SSRC and NSCL. ¢

On the other hand, the Planning Board is composed of Japanese expe_fts
(team leader, long term expert and short lerm experts), Director of NSCL,
Technical Manager,” Executive Manager and section chiefs.

 The Planning Board meets. weekly to determine NSCL's working priorities,
needs and performs the -evaluation of the activities of the preceding week.

NSCL is composed of six sections.

- Direct Current (DC). section
-»Alternating Current (AC) section
Radio Frequency (RF) section.
Temperature (TEM) section -

Repair workshop (R. W. 5.}

Office machine work-shop (O.M.W.S.)

1

t

The Office Machine work-shop performs maintenance and repair of SSRC’s
office machines (photocopy machines, typewriters, calculators). It was
introduced in January 1891.

Every section chief is controlling 'the realization of his own annual
program and managing the flow infout of instruments to be repaired and/or
calibrated.

Table(1) shows the names of NSCL's employees as well as their actual
work (function) :



SS.RC.

MANAGEMENT
COMMITTEE
NSCL.
DR M. AGHBAR
JICA PLANNING
EXPERT BOARD
A F— |
ADMINISTRAT. ELECTRICAL DIV, | MECHANICAL | OTHER
MR.S. MOWLAWI OR! M. KUBEITARI i : ,
. AC. Power .
D.CARC. & Enorgy RF. RW.S. OMW3 TEM
'Secuon Sactlon Secllon Sactlon Sectlon Sactlon
MFL KAROUNI MR, ZAAWITE MA.HAJ IBRAHIM MR EBRAHIM MR, DACUJY MR. HARB
Figure (1)
NSCL ORGANIZATION

-



Table{1) : List of NSCL Stalf. 22 Jduly 1892
Ne, Name Age Gradualed | Maln Subject (Career) Section
1 |Dr. M. Aghbar | 39 |[CNAM (Parls) Melrology. Systems Direclor
2 |En M. Noukari 47 |Belgrade Univ, | Ele.clrical Eng, Conslruc. [Execulive Manager
3 |Dr. IM.- Kubeitari 35 {Strasbourg, In'slrU;nsnla'ﬁon, Measur, |Technical Manager
- ' o Melrology, Syslems
4 [Mr, M. Zaawile 8 |Damascus, Cairb "|Eiectronic En'g., AC ; Section Chief
| B N ' |calibration, Qc | |
5 [As Mr. M. Jouma 33 [Damascus Inst. . |Electronic AC
6 |As Mr. K. Barakat | 26 |Damascus Inst.  |Electrical AC
7 |As Mr, G. Sharani 27 {Damascus_Inst, Eleciironic AC .
8 [En Mr. M. Harb .32‘ Damascué Univ. _|Electrical, Power Eng |TEM ; Section Chief
9 IEn Mr. N. Harba 26 |Tishreen Univ.-  |Electronic Eng. TEM
10|As Mr. AS Karouni 41 |Damascus Ipst, ~ élac!ronic, last & Cal.Dep [DC : Seclion Chiet
11iAs Mr. L Safhani 27 {Damascus (nst. 'Electrohié 0c
12|As Mr, W, Saadi 27 |Damascus_Inst. _|Electronic c
13]As- Mr. M. Hafiri 25 |Damascus Inst. Eleqironic_ DG
141En Mr. H. Ibr'ahim 34 |Damascus Univ. Elecumiié Eng. RF ;'Secilon Ch.i'e'f '
15[As !Mr. S. Hassan 36 [Damascys Inst. Electr_onic' : RF
16|As Mr. M. Kashour | 34 |Damascus Inst.  |Electronic RF
17|En Mr. B, Makkieh 25 |Damascus Univ. [Eleclronic Eng. R
18{En Mr.B.A.Adas | 25 |Damascus Univ. . |Electronic Eng. RE
19{As Mr. M. Z. Sweid | 22 |Damascus ‘inst. ' |Electronic |FE
20iEn_Mr.S. Al-Zaher | 26 |Aleppo Univ. Efsa&!f_gniz:_!?_ng;__;-...,-M R
21|En_Mr. H. Bustall 23 |Damascus Univ'.‘ EJecironic, Test Equip. |FF
22|En Mr. S. Reeda 27 Damascus Univ. _|Electronic Eng. - |RF ,
23|En_Mr.R.Ibrahim 35.|Aleppo_ Univ_ |Electronic_Eng. |Repair ; Section Chief.
24]/As Mr. T. Haji 34 |Damascus Insl. . |Electronic [Repair - |
25|As Mr. N. Elias 32 |Damascus_Inst. Electronic Fie'pair
26(En Mr. S. Amro _@Damésdus Univ. Ele"clronic Eng, |Repair.
27|As Mr. S, Rayan 26 |Damascus Inst. Electric | Repalr
28/En_Mr.A. Kafelghazal | 24 |Damascus Univ. |Eleclronic Eftg. ] : Hepafr :
28[En_Mr. £ Al-Manfush! 27 |Damascus Univ. _|Electionic_ Eng.” |Repalr -




‘Cont. Table(1) : List.of NSCL Stall 22 July 1992
No. Name  Age Gradualed Main Subjéct {Carser) Section
30[En_Mr. Housam Assag 27 |Damascus Unlv.  [Electronic Eng, Repair o
31[En Mr, . Saadeh 26 [Damascus Unlv. [Electric Eng. | Repalr
32|As Mr. K, Saadi 25 |Damascus Inst. ~ |Eleélirlc . _|Repalr o
33|As Mr. . Kanaan .23 |Darhascus Inst. |Eleclronic Hepalr
34{En Ms. S. Sharba 32 |Damascus Univ. Electronic Eﬁg. Repair
35|As_Mr.8. Nabulsl 32 |Damascus Inst., " lefectric T Repair e
36/As Mr .A.manaah 30 [Damascus Inst. |electronlc - |Repair
37|En_ Mr. A. Sultan 26 |Damascus Univ.. {Electronic Eng. Hepalr
38/En MrA. Daoujy 25 |Damascus Univ.  |Mechanical Eng. |0 M W ; Section chiet
39|As Mr. A, Hiadar | 32 |Damascus Inst. |Fine Mechanic OMW
40|As Mr. Y.Mohamad | 28 |Damascus Inst.  [Fine Mechanic oMW
41|As AH. Al Zacem 25 |Damascus Inst. OMW
42|As M. AH. Saada | 30 jDamascus lnstg._!; Electric Store
43|As Ahmad Kanayh 32 |Damascus Inst. Eleclron_ic Store
44IMr. M. S, Mawlawi 48 |Cairo” Univ, | Bakchara of Commerce & [Admini,
: _|Financlal Sclence
45|Deja_ALBin-_Jebawi | 29 |Damascus Univ. Adminl,
|4 6|Rami Musto 24 |Damascus Univ. _ Admini,
47|M. S, Odabashi 28 |Damascus Inst. _|Secretaria Admini.
48[Mr. A. Zeitoun 45 | Admini.
49|Ms. L. Toumeh 37 |Damascus Inst.  [Secretaria Library
50|Ms. R. Safadi 26 |Damascus Inst..  |Accountancy . |Secrelary
51|Mr. N.Tamar - 24 ) Reception
52|Mr. M. Shahla 21 Reception
153{Mr. 1. Zelloon 20 Reception
54[Mr. G. Alaf 21t Canteepn. _
55|Mr. S. Ibrahim 44 | - |Services
56|Mr, A. Henawi 21 Services
57(Mr. H. Aleid 25 Services o
58|Mr. B. Nour Al-Din__| 34 Driver .
59|Mr. B.A Shanab _ | 30 Driver




itl-_Budget of NSCL

The financial subvention allocated to NSCL during thefiscal year 1991
(01-01-1991 to 30-12-1991) as well as.our current budget (01-01-1992 to
31-12-1992) are shown in table(2).

The change worth mentioning in the ongoing budget is the amount
allocated to buy spare paris. Indeed, the Prime Minister allocated one hundred
thousand doilars to NSCL (this amount could partially or fotally be consumed
this year, depending on the customers need). E

On the other hand the amount'sttribut.ed to en.gineering works is 'speoially |
allocated to start works needed to add adequate finishing to Labs. which are
built for optical & mechanical standards '

V- Pr r ntr

The standards and measuring instruments which compose the. primary,
secondary, tertiary, transfer standards, calibration systems and auxiliary
devices are all labeled according to property control classification system
described in attachment(1). This label is stuck on the instrument or device,
for example:

(DC 880033005) is the property bontrol number given to the standard
mica capacitor, type: SM 228C, SN®: 88070996, which is located in DC section.
The property control olassrfrcatlon is. used only to control the Iaboratory
propsrty :

On the other hand every instrument or device has a special registration.
number which is used for technical matters like annual work plan,. historical
card, result sheet, etc. For example the registration number of the above
mentioned standard mica capacitor Is (0058).
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