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Section 1
SPECIFICATIONS
M odel: 5201 Electr omagnet Specifications

Field: (at max current)

Projected Field Region (for By)

Cail:
coil resistance (20°C)
max resistance (hot)*
max power

Sdf Inductance:

Cooling: (measured at water 1/0O manifold)

Thermal Interlock:

Dimensions:

M ass:

B,.= +0.3T (3000G)
(X,Y,Z=0, 0, 4mm)

X =%2mm

Y =+ 5mm
Z =0to 12mm

0.85 Ohm
1.02 Ohm
20A/20V (400W)

0.5 Liter/min 1.0 bar [0.13USG/Min14 psid]

Open circuit above 75° C (167° F)
Drawing 11901860

70.0 mMmW x 60.0 mm D x 120 mmH
28inchWx24inchD x4.7inchH

2.1kg (4.61b)

*CAUTION - The value of maximum coil resistance given should not be exceeded.
At thisresistance the coils are at maximum safe temperaturefor continuous oper ation.



Section 2
WARNINGS
REFER TO WARNINGS BELOW BEFORE OPERATING ELECTROMAGNET SYSTEM

Personnel Safety

In operation the magnet fringing field in the vicinity of the pole gap isin excess of 0.5mT (5G).

This can cause mdfunctioning of sendtive dectronic and magnetic components.  We recommend that
warning signs are posted indicating that a magnetic field may be present.

Ferromagnetic Objects
During operation the magnet exerts magnetic attraction towards ferromagnetic objects in the near vicinity of
its pole faces. Keep ferromagnetic items clear!

Arcing

This magnet stores energy in its fidld during operation. Do not disconnect any current leed while under load
or the magnetic field energy will be discharged across the interruption causing arcing and possible damage to
electronic circuits.

Coil Hot Resistance
Do not exceed the maximum coil hot resistance given in the specifications or coil overheating
and possible damage may occur

Watches, Credit Cards, and Magnetic Disks

Do not move magneticaly sendtive items into the dose vicinity of the magnet pole gap. Even some anti-
magnetic watches can be damaged when placed in close proximity to the pole gaps during operation. Credit
cards, and magnetic disks are affected by magnetic fidds as low as 0.5mT (5G). Depending on the previous
operaing fidd and the pole gap, the remanent fidd in the gap can be in excess of 0.5mT (5G) with the
magnet power supply off or disconnected.



Section 3
INSTALLATION

Mounting Position (Refer to drawing 11902050)
The magnet system can be mounting in any orientation, induding being completdy inverted.
Four M3 clearance holes are provided on the magnet trangition plate for mounting the magnet.

Electrical Connections
The magnet sysem comes with integrated wiring for the magnet.. Never connect or remove cables from the
magnet system with the DC power energized otherwise damage to the magnet power supply may occur. Follow
indruction below for making dectrica connections.

Power Supply (Refer to drawing 11902000 & 13900420)
1. Frgly ensure the power supply isturned off and the AC power cable is disconnected.

Pug in the magnet cable plug into the back of Kepco BOP power supply.
Secure the connecting plug with the two securing thumbscrews.
Connect the three deeved wires to the output connector block on the rear of the Kepco BOP power
supply as detailed below.

Black Wire with RED deeve to Output

Black Wire with Blue deeve to Common

Green wire to Ground

AW

Note: Reconnect AC power cable to power supply . The magnet system is now ready to use.
Do not power up the magnet unless the cooling water is turned on and flowing a 0.5 liters/min.



Section 3
INSTALLATION

Electrical Interlocks

The Modd 5201 has two thermostats, Selco part no 802L-075. They are located on the pole/coil assembly
heatsnks and wired in series. The thermostats are normaly closed, opening when the coil heatsink temperature
exceeds 75° C +/- 5° C.

Water Cooling _(Refer to drawing 11902000)

The Modd 5201 can be operated to an average coil temperature of 70° C. Assuming an ambient laboratory
temperature of 20°C and a temperature coefficient of resstively for copper of 0.0039/°C, the hot resistance of
the coil should not exceed 20% more than the ambient temperature "cold" resstance. The coil thermodtat will
open when either pole/coil heatsnk temperature exceeds approximately 75° C If either temperature switch
opens then the Magnet power supply circuit bresker will trip to the off pogtion. Clean, cool (16°C - 20°C)
water at 0.5 I/min a 1.0 bar (14 psid) should be used to cool the 5201 magnet.

The cooling copper tubes are eectricdly isolated from the coils to avoid dectrochemical corrosion. A 50
micron filter should be placed before the input to the magnet to trap particulates and avoid blockage of the
cooling circuits.

Water Cooling Connections
The magnet is supplied with two 3.0mm (1/8”) ID 1 meter long flexible hoses that connected the water cooling
circuit to the hose couplings on the rear of the Water 1/0 Manifold. On the front of the Water 1/0 Manifold are
two barbed *push on” hose couplings to suit 6 mm (1/4”) 1D rubber hose.

Water Inlet: Connect to a clean water source fitted with a suitable metering valve
(to control water flow).
Water Outlet: Connect to drain.

Inlet Water Metering Valve Kit.

Metering Vave (brass) SWAGELOCK Cat No: B-4MG4-MH (1 required)
Hex Nipple (brass) 1/8” NPT femde SWAGELOCK Cat No: B-2-CN (1 required)
Hose Push on (black) ¥4'D SWAGELOCK Cat No: PB-4-BK (as required)



Section 4

OPERATION

Electromagnet System (Kepco Power Supply operating in Current Control)
1. Beforeturning on power main circuit bresker.
Set Voltage and Current toggle switches to off.
Set Current control potentiometer to fully counterclockwise position. Turn the potentiometer clockwise
five turns. This postion is gpproximately equa to a zero current sgtting.
Select Mode switch to Currernt.
Turn on power supply main circuit bresker.
Turn on Current control toggle switch
Turn the Current control potentiometer clockwise for postive current or counterclockwise for negative
current as required.

N

o gk w



Section 5

MAINTENANCE

Electrical Connections on the magnet termind block should be check annually. The dectrica connections
should be clean and tight. Discoloration is a sign that the connection is overhesting and must be rectified before

further use of the magnet.

Water Hoses should be checked regularly for water leks. Any leaks should be rectified before further use of
the magnet.



Section 6

EXCITATION CURVES
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GMW ASSOCIATES
Electromagnet Hysteresis Plot

Model:
Serial No:
Pole Face:
Pole gap:

Power Supply:
PS SN:
Position:
Current:

5201 Engr:  Y.Q.

15 Date: 12/16/2005
Page: 1of2

N/A

Kepco 20-20

155399 R31

X=Y=0mm, Z= 2mm above pole
-20A~+20A

0.5
0.4
0.3
0.2
0.1

—~Up Ramp
" Down Ramp

0
Current (A)

0.01
0.008
0.006
0.004
0.002

0

Bx (T)

-0.002
-0.004
-0.006
-0.008

-0.01
-0.2

Up Ramp
—a—
Down Ramp

-0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Current (A)




GMW ASSOCIATES
Electromagnet Hysteresis Plot

Model: 5201 Engr: Y.Q.

Serial No: 15 Date: 12/16/2005
Pole Face: Page: 2of2

Pole gap: N/A

Power Supply: Kepco 20-5

PS SN: 147743 R15

Position: X=Y=0mm, Z= 2mm above pole
Current: -5A~+5A

0.2
0.15

0.1

*~Up Ramp
-0.15 *~Down Ramp

0
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0.01
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0

Bx (T)
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Up Ramp
-0.008 " Down Ramp
-0.01

-0.2 -0.15 -0.1 -0.05 0 0.05 0.1 0.15 0.2
Current (A)




Section 7

TEST DATA
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GMW ASSOCIATES
5201 Electromagnet Inductance

Model: 5201 Engr: Y.Q.

Serial No: 15 Date: 12/16/2005
Pole Face: Page: 10of1

Pole gap: N/A

Power Supply:

PS SN:

Position: X=Y=0mm, Z= 2mm above pole

Current: 1Hz, 2Hz, 5Hz, 10Hz, sine

Current Frequency (Hz) Inductance(mH)
1 50
2 42
5 41
10 35

Inductance (mH)

2 4 6 8 10
Current Frequency (Hz)




GMW ASSOCIATES

Electromagnet Bx vs Frequency (sine wave) Plot

Model: 5201 Engr: Y.Q.
Serial No: 15 Date: 12/16/2005
Pole Face: Page: 1of 1
Pole gap: N/A
Power Supply: Kepco 20-20 PS SN: 155399 R31
Power Supply: Kepco 50-8 PS SN: 154897 R24
Position: X=Y=0mm, Z= 2mm above pole
Current: Sine, before visual distortion of sine waveform
Frequency(Hz) Kepco 50-8 Kepco 20-20
1 0.2341 0.2785
2 0.2307 0.2408
5 0.2208 0.2307
10 0.2043 0.2025
20 0.1805 0.1479
50 0.1401 0.0681
100 0.0867 0.0331
03 ——Kepco 50-8 |
' —=— Kepco 20-20
0.25 -
v §
0.2
(=
% 0.15 ]
(a1] al
N
0.1 ™~
\.\ e
0.05 - ~—__|
: \ T
1 10 100

Frequency(Hz)




GMW ASSOCIATES
5201 Electromagnet 1Hz sine wave waveform

Model: 5201 Engr: Y.Q.
Serial No: 15 Date: 12/2/2005
Pole Face: Page: 1 of 1
Pole gap: N/A

Power Supply: Kepco 20-20

PS SN: 155399 R31

Position: X=Y=0mm, Z= 2mm above pole
Current: 1Hz sine, -10A~+10A

0.4
0.3
0.2
0.1
0

Bx(T)

-0.1
-0.2
-0.3

-0.4

Time(s1econd) 15 2

— Vp(V)
— lout(A)
— Vout(V)

Vp(V), lout(A)
Vout(V)

0 0.5 . 1 1.5 2
Time(second)

Date: 12/2/2005



GMW ASSOCIATES
5201 Electromagnet 10Hz sine wave waveform

Model: 5201 Engr: Y.Q.
Serial No: 15 Date: 12/2/2005
Pole Face: Page: 1 0f 1
Pole gap: N/A
Power Supply: Kepco 20-20
PS SN: 155399 R31
Position: X=Y=0mm, Z= 2mm above pole
Current: 10Hz sine, -8A~+8A
_— Bx(T)
0.25
0.2
0.15
0.1
0.05
=
X O
[11]

-0.05
-0.1
-0.15
-0.2
-0.25

0 0.2 0.4 0.6 0.8 1
Time(second)

— Vp(V)
—— lout(A)
—— Vout(V)

Vp(V), lout(A)

0 0.2 0.4 0.6 0.8 1
Time(second)

Date: 12/2/2005
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DRAWINGS



L | z v ¢ ¥
L 40 | u3ms | By 131 3wos |_w| .@' 000Z QvoOLNY
3uVMLIOS [510078 TYNINI3L 13NOVA | [MIIA_WOLLO8 |
m O© w —\ O @ —\ —\ N< NOLLO3rONd FIONV QNIHL NALSAS ASSY AN
A3y ‘ON ONMWMA| 325 Agy | Ace ks | 08Z1LLO NS M3A SIHL NMOHS LON [£ WaL] 3iV1d NOLUSNVAL
_\ ONm “JMQOE mn—vH Rmv.M uum = l—-20=[8'2] 0L SL0-1208 oo._umA
£'0F ¥ XX SIHOLIMS UNLVE3AWNIL
LANOVYN Q1314 rOYd e T
Y Tun | coor o N3349 oD, 5 P [LSI¥AINI 40 NOI93Y] _OmA_ v
'8628-208(099) 04 ‘7678-208(059) PL ——t=me ot ava|  owimaNoNa I LIHM © o [STd ] NiS3 AX0d3
0LOV6 VD ‘soD) uDS ‘PY [DLISNPU| GGB SITL ¥ oRam | 31y — (e og IA0T00 HOVIE HIUM STIOH TIH<E]
20/e1/80 | SV19N0Q'9 | e )
MINO | 5705 1o oa [FEE[O0GER Qo0 9000 P 09 o S 20
1SN Sldvd "ONLINNON 3SVE ONLLVLION HLIM
3loN NOLLAI0S3a MIENON Lavd Ao [wau o 1INOVN SMOHS INIMVNG SHL Z
A18W3SSY 1100/310d o/8lo6lLz |i i oo \@ p ‘SIVIIQ NN
— ATGWN3SSY MO0 TVNIWY3L 0L6l06LL (L C OCag m mMm m 1 L3INOVA ¥0d4 0L0Z06LL ON OMA 338 '} ——
ENON 090506/ |1 |¢ SIS o uoN
3170d Q13IHS 0L0S06LL|C ¥
doL ‘¥3A0D 0C1S06L1L |1 S
WOLLOS “93A0D 051S06L1 1z |9 M3IA SIHL NMOHS ION [9 Wal] ¥3A0D WoLlLog
31V1d NOILISNVYL 061S06L1 (L L [ ] [ 1
g S/S ¢l X SN _‘SOHS Zl6 NId[v_ |8 o] @ - g
S/S 9 X ¢N ‘SOHS Z16 Nid[9 [6 " @ @ 000 o
S/S GH V14 G X ¢N 'SOHS 166/ NIO[8 |0L 0000 / ® - SR P g
TTILS/ONINAS 00T G388 JIHSYM Z6L N[zl 1L | @8e® 5 O
SSVdd G0 X 9 X SN 1V1d “YIHSYM eev NId|l cl A.‘
SSvdg €W INN ¥¢6 NIQ|C |S)
_|vnm<w_m_ @3LL0TS aH 3S33FHO 0L X €W ‘M3IYIS Y¥8 NI |l ¥l . A|_
NOILYOI4103dS ‘1381 09900601 I [S1 VA S
NOILNYD “T38v1 04900601 (L 9l P auANn son el\ ~Pubounioep Gupuede @0pq Susy R
S ) P ) L “gplo o oo pliou aouRy i) Ao
hm_zwz.‘_‘ﬁmuu._u aad raw.mumﬂ.ﬂum h-ﬂﬂllh“! ﬁﬂp
SW3LSAS 1INOVW A JA] ©) H \l@ . [ounwo ]
ra
) - L~ W MH &—" )
[sa 9] b3 12 ISSYW z
[4 £91] 0 S 3A08Y LINDHID N3ILO MOOTYAUNI TYNY3HL I I
[Pisd 1] doq 0'L ww/moy G0 *ONIM00D MIA 305 HY E [M3In_301S_HT]
[m oo¥] voz/Aoz 2¥AMOd XV /7~ o
wyo zo'L (39H) 3ONVLSISIY
wyo g0 (0. 0Z) 3ONVLSISFY
1109
[#9p4 ajod arogp ww ] ¢0 ((xow xg) @134 D
SNOILVOII03dS 1SN0V /A_ 0089
SV19N0a'9 [£0/08/20 S3ION % SNOLYOIID3dS LINOVN 31vadn| @ i S AT
Sv19n0a'9 [£0/01/40 VN | vV _ll 00'0% |'_ , | ROHLY o L3I iV N 20 TOH M AV 4HIO
03A0HddY ava | Lavea NOILIHOS3a A3y [($7d v1 2'€e £ Bzﬂ:#:wﬂmﬁo ;_“,u.wswwn AL
SNOISIATY [#3% oI ] AWVIIINAONd
L r 4 4 £ | b |



_ | ¢ ¥
| 40 | umws | Bium]  aws |_w| .@. 000Z QvaOLNY
DNIA3IIS ININHSLYIH HLIM ¥3IADD
JHVMLIOS i@
% 0102061 L |2V | oo som e T ¥3HL3O0L S3INIM 100 3N §3a70S
A3y ON omvia| 75T ey [ aco Lwsn | 102G 098LO6L {@uz;uu._m YNINHSLYIH HLIM ¥3IAOD
L0¢C¢S T 13dON w T oof T x J43H1IO0L SIVIM LVISOWYIHL ILIHM ¥3CTOS
g
ONIYIM  LINOVIN Tor T jor | o ~ NOILO3NNOJ ONNOND
Juun nn_v_.hﬁ.v.:ﬂ ' F XX <
'8628-208(059) X04 "2678-208(099) ‘L L] aivo| onemanons {® S3SOH 137LNO/L3INI ONITOOD A3LYA
0L0¥6 V2 ‘SopDy upg 'y [DLISNPU| GG6 ﬂm..%uﬁxm u.smmﬂa v oTHO
.?PE.U TWOS 10N 0d Bﬁmﬂ mﬂwaozm,%_ \|® 3SOH LO3ANNOJYILINI ONITOOD dFLYM
1SN Siyvd
o e T TR [T \I@zzuxw SY SOYYMNI 30v4 LSNW STIVL dITD 3SOH
TI0H WWE 3dAL ONIY TVNINYEL 9 |l
Q1 WWG »Ov18 ‘ONIAITIS MNIYHSLYAH y/N[T @ —
0¥8—NA 'drd 3SOH 9|y |© M3IA WOLLOE
[Buo Jeyew |] S3LvD A1 WW8'Z 3ISOH 0Lz | |¥ 3 bhm n%mm__mz&mu
Q0 0f X QI GI ¥3gany ‘LINWOED E 3104 C3IHS @ 110N
[ONGT WS] YOz T18v0 YOOTH3INI /INIHNND 09%00691 [ |9 \\
@/ < _ m
SINIOM 3AIM EZDZN_”._E\._H_H_QI/ 2191d NOILISNYAL
©Q QO
ba u SO
[ 0078 TWNINY3L 1INOVNA | R <
O O M3IIA SIHL NMOHS LON
L L muuz ano mnnwu ANNO¥9 S3SOH ANV ONIMIM
® ® = _E F 13INOVA TYNYILNI
L ﬁ NEERR O
ALTHM ILIHM _ L
IEM T SLYLSOWSIHL
ﬁln_m_m om_Jm ] 1L 3enivaadnaLaan
£ — =\
3ng Y s
[ [
2000 900y 19| —
[ [
Vo b 13697 JITWNN
7102 702 “ “ “ “ ¢ TIVIN3S 1102
HY H1 1 1
| [
| | 1 1
b - MIA SIHL NMOHS | ]
JILVINIHOS 13INO9VIA ” " “ __ 10N w__..__.%m ai13Hs
(N !
\ /// \\\ J
SV19N0a'9 [£0/91/60 ISvIEa] v Sl 7 OV S 1303 1 o 80 TIOHA, N 300
GanoNdav | ava | Lavaa NOLRIOS3a a3 — 28 1oN LSIN L3 "N MN 0L Abvigbioud
- 1 1 NOLVIRIO:NI TVLINBQLINOD SNNVINDO SNV SHL
SNOISIAZY [MSA_INON | [(M3A 30 ] AUVIFRIAOU
| | t ¢ ¥ _|



[ ! | 4 g ¥ v S 9 L 8 ]

[ 63 1M [SIN Tvos 0002 a@voolny
v 000206141 |1V = O it

W0Z—0Z d08/102S Fotetr =t
ASSY |_<O_w_._bm_._m_uE .m u.m
'9678-208(059) 04 2628-208(0%0) PL E=Eome]. awel owmawn
0LO¥6 VO ‘SopDg uos 'py W.:M,._w_,_ﬂ % sam » sosam e e 1NdNI OV ASLL NVHL ¥3HLO SONILVY LNdNI 4IMOd LNANI IV INIATAdY FH0439 SINIWIHINDIY Q314103dS
v TS JON 04 | 2w S OV ¥04 0ZHO06EL OMA NO F1EVL OL ¥3LFY '€ AlddNS ¥IMOd HOLYW AONINDIY ANV JOVLIOA ¥IMOd IV MOIFHO v
ET]| NOULSOS30 NN va | b [ INFWAIND3 TYNOILIO SI JOVANAINI BId9 T
Gzn_.._ he] _“Mon_ﬂu%‘wmﬁ%._%% mﬂww«% om,‘mwmwv__ ” _N INGNI OV ASLL HLIM NMOHS X1ddns ¥3mod °L worr ONINSVM 4o
Z | [ONOT We] 378v0 aId9]  z-88% ONS[L |£ 310N

M3IA aV3d AddNS d3MOd

M3IA Y3y L3INIVW

[ A1ddnS ¥3mod dv10die W0Z—02 d0d -13A0W 00daM |

g

[ I3NOVYN 1025 T3AON |

SYI9N00°9 60| | ISVIT | V
anody | ava [ imia] NOLLROS30 =]
SNOISIAZY

| ) _ Z 3 v 4 S 9 L




[ ! | 4 g ¥ v S 9 L 8 ]

[ 63 1M [SIN Tvos 0002 a@voolny
q 020065 L [LV = O it

NOLLIGNOMA TIONV GMIHL| MAISAS ASSY LGN
P “on ownia| s TR IMOd OV Ak} 3SVHd | ¥0d dNI3S A1ddnS d3MOd SMOHS ONIVE 3ION
WN0Z—-0Z d09/10¢6G 5= = Wh/os 0l WN/os ol WN/oS oL | 3zIs T1av0 OV GIANINNGORY
ONIMIM |_<O_N_._.Om_|_m._._E o T = = ¥GL-G | 1FUNO HIM0d OV CIONINWODM
SO0F 00 X
2670~ 208(0%8) 703 T62a~20m0%) L = e [ [— ot ot Sl | uBivaua ov NN GIONINWOIR
0L0¥6 VO ‘SOHD) uDS 'pY [DLISNpY| GGE d.ﬁﬂd.z m_ n‘ﬂml.._: Q.uvﬁ. | xaw 09 s'9 oLl ANHNND @VOT TINd LNdNI OV
v MIND | Fwos lon oa |TfR|SIonods | NogT N80T ASLL | 2459 9 05 ‘ISVHA § EIA0d LNaNI OV Y
20N ‘NOLAEI530 450 S WEANIN v b [ ey SLINIWIYINDIY TVOIMLOITI WILSAS 1INOVANONMLOITI
I I

T -7
I I
| |
I
09¥00691 ON L¥vd | 2 ON JdIA
[omv ¥1] ww/bs gz T1avd 3400 S “ ANYE 3NTE Y3IM HIvId
Y0Z 318V0 MOOTNIAINI ANV INF¥MND I
8 I/ _ g
o _ ] 1 ON 3AIA
/; 1 aNVE Q33 YHM HovTg
| Z
" _ﬂlll - ’ v/ | dINIS MOTI3A Use N33ND
g o o o d | ————— |E N BIAvE R
1 ] ANNO¥O
L 'y ON 3aIA-dovE _
ONVE 318 W oV 1E L — _ @ @ @ @ @ =
/dHIS MOTEA ik N3350 @)
(—ONVE 39 GWm V18 * ; ﬁ N3349
I I JLHM J1IHM
o) " " ! JOHM g o)
b | q a3y n_y
W W w ) AN
@H**ﬂ © r*ﬂ@ ONIMIM ONTd QIUVLIA ¥OA | Obbb angd QOb.O
WODW0D 1IN Q49 LNO 1IN0 0£¥006£1L ON OMQ 338 [HOLMS VN3 | [HOLWS TWAEGHL ]
) s s 4 EES
10z 8L
— i ! 1100 109 L
o m HY H1
I
_ A1ddNS ¥3IMOd ¥v10dIg WOZ—0Z T3A0W oon_m_x_ ! _._||._ZO<§ 10ZS ”._m_n_o_z_
_ e
a a

8/1 00d3X 0L NN Gav| 8
VI V
NOLLINOS3A AN

SNOISIASY




! _ 4 ¢ 4 v S 9 L
| 40 | ks | 6% [SIN 3wvos 0002 QvoOLW | r————— _ —_ —
3 0SY006S L LV 3 @ “Gnies | WLl ¥30M0 JIVAVA3S — TWNOLdO | i K
Nouwsgrond Tionv quny]  musis | assvoan | | | | |
n o owmna| s PAy, e oz I 08420611 ‘ON Livd I I 09810611 :ON Livd I
W0Z—0¢ d0d i3 " ! TINVA TONINOD H3LVM ! I | 13Noww a3 aawodrond tozs | | _ —_— |
0¥ XX
I
ONIIM |_<O_N_._bm_|_m._E o= E] “ [@3SOTO ATIVWHON = MO ¥3lvm] “ “ [@3S010 ATIVWNON = YO diaL] “ [M3IIA 8V3d G1=0d 9N1d 00d3M] “
- - o . i HOLIMS MOT4 MaIVM i | SIHOLMS MOOTMAINI JUALVMIANIL |
8628-Z08(059) 04 “2628-208(09) L [==t2En et ane, oot — I I I SINIOF 3307108
OLOYS VO 50000 U Py IPUASTPY 96 | Camce e S o] | i i i
MIND [ Fwod lon o nd._w_:? svisnogal | d-h “ _ _ g
1SN Svd Le—— H 1 4 [ I—— | |
ET) OULEOS30 WEANN vd | AD el | m | |
ANEE0_UVIAN_HOLIOVAYD 1 v i | v ON 3¥IA ———1 ra I
M_Sz°0/WHO 089 "MOISISIY L |z 1l € ON 3NIA — — ! !
VHIV_[P0IE] 9MV 02 'dn OOH 3uiM 850610 [4/V|¢ il ! T
VHJTV_[Pad] OMY 0Z 'dN YOOH ‘ZdiM 0v0610 [3/V]¥ I
- ; il | [INISNOH S1-3d 3AISNI TILNNOWI
VHIV_ Te39M] OV 07 "dn YOOH "3diM 950610 [4/¥S i h SO RFINT 3NLVE AL AA@Q
XZ10N_AYM_Z _'ONISNOH 9nd| _2202-90-€0[z |9 i ! S
XGION [Peioid ULl] IVA WNINGIL] _ £012-90-20]v |z N +
XTION AvM_Z ‘ONISNOH JF1ovid303| 2z01—90-£0|z |8 |\ ===== — 9 ra it ﬂ|H- ov osfl
XTION [pewoid uil] IvW3J NIWYAL] £011-90-20[+ |6 W __ I 1] 1L = BL |
YOVIE Wi0'S ‘ONIAZTIS YNRIHSLVAH u/v[ot D T/ ViEL A
05900691 ON L¥vd 37G¥3 YIOTNIINI T3NVd TONINOD ¥ILYA “ B o
l
[ONISNOH SI-Od NO TILNNOWI @Q By |
YOOTAIINI MO J3LVA
| [*4d |
<l | e | <l
2= s}
| B =
| B2y |
\ | [ |
> Ol Bez ocl "
‘NMOHS SNOILYOOT 1V 3T0V1d303 2z ez ]
ANV 9M1d XTTON WOU4 SHYA ONIINNON JAONIY
sz oz}
‘6 % Ly ON STVNINMAL GL—Od 03d3¥ OINO SIMIM

ONILOINNOD [9Mv 02] wuwi/bs G0 OL v+ ® € ON MM rl-nw ¢N-
wuw/bs ¢'Z NIIMLIE SINIOM MNIMHSLYIH ANV ¥3A10S

‘S3YIM_ONINOONI XOOTYILNI JuNLVHIdNIL
3JHL ¥O04 NOLO3NNOISIA INJINIANOD V S3AIA0¥d
0 NOILOINNOD SIHL "YOLO3NNOD MOOTMILNI JYNLVYIJWIL:

‘05900691 ON Lyvd

TINVA TOHINOD ¥3LYM WO¥4 318Y0/9NTd MOOTHALNI
MOT4 HILVM ONINOONI L4 ANV NM/9N1d X3 TOW
3AON3Y 3SN OL "YOLOANNOD MOOTYILNI MOTd ¥3LV/

310N

L]
-
o~

]
-
5 8
g o
[
B

L]
8
8
-

1

L
T

I
=
o
S
L]

¥ 30N "ONIUA_GNV_SNYWOWId JO0REINI aav] O
£ OL | S310N GNV '8 OL ¥ SAAU Gdv] &
IvATN| v —__ 1

NOLLINOS3A AN

SNOISIASY




l

L 40 | u3ams | 5% [ SIN Tves AT
o R T AR I i

NOLLOGrONd TIONV QMIHL] NALSAS ASSY LGN
A3y ‘oN onmvua| 3zs A =
10CS 13A0N M % m
W3LSAS ONIT00O s m o
'8628-208(069) X4 “2628-208(0G9) Pl frmmmmlmmm il avg|  oNmINON
0L0¥6 V) ‘SOHD) ubS ‘Y [oSNpU| GG6 Eﬂ.ﬁzﬂ_ﬂs .....ﬂnnu“_.h_a o _—
MWD [ FWo8 10N oa o | SVIonog
1SN Sixvd
310N NOLLJISOS3a AUIANNN LNvVd AD | mau
GI04INVA_0/1 NaIVM 0Z0206HL[L |t
048—Na _"dd_3SOH A
Bl LdN 8/L 3SOH ¥/ 'ONINdNO0J 3SOH| GN—20—+¥0-WA|Z_|s
Buol s ] I [,520] Wwigs “ISOH voale v
T mw ||||||||| SES__" ¥3IWOLSND A€ A1ddNS 3NIT 031100 3A0EY IN3IWDIN®3 19
]
— JOLI3INNOD 3SOH LdN 8/1 LINS
Ol Q3JINY3d SY SJ33N0d3y LId
N
[MO74 ¥3LYM LINOWW 13S 011
JATYA ONINILIW
I~ I~
( ] ( ]
N1 N1
/|mu>|_¢> 4401LNHS
o o
* M * M
* > * >
- o™
Z - cH
02 32
— m
- -3
* = x =
* m km
A *
go:on.o_.xv\q—\.vo_ | ISV | ¥V
anoidey | ava | 1avia | NOLJRIOS3Q =)

SNOISIATY

M3IA VY LINOVW

T Sl

.
jm
2a
S5
O ‘

IRNO JOIOM  FOIUl JSIoM

&

©

A

[ LINOVA 102G 130N |

L




| | Z v ¢ ¥
| 40| iz | BY ] 1z mwas |_w| .@' 000z Qva0LNY
JHVYMLIOS
< ONONOQ —\ —\ N< NOLLOINO¥Nd JTONV QMIHL WALSAS ASSY AN
AN "ON ONIMWVAA 3ZIS| Lo | Ao HSINI4
L0C¢S T 13dON T ,m =
£0F SOF XX
A TO04INVIN O\_ SV o= wwg9 X Z'€ 107IS ONILNNOW
Juun nn_v_.hﬁ.v.:ﬂ ' F XX <
'8628-208(059) X04 "2678-208(099) oL fer! 2o H”.-” ava|  owemaNoNa
0L0¥6 ¥ ‘sopD) UDS 'pY [DUISNPU| GGB | szonvmioL » snosnama 2uva S03HY WWGE X 0/ 1O7S SNILNNOW
ONIMVYO WA 7/ TSvion0a'e | |/
K’\PE .n.U J1vOS LON 0d 3lva NMVA
1SN Siyvd //
310N NOLLJINOS3a HIANNN 1NVd ALD | 3L ﬁ l “/
1350vdg 9NILNNOW 0LZSO6LL[L |V | —
3SQH_Wuwg 0} ISOH_WW9 NYHIJ334 ISOH 08£S06LL[C [z | 00Se o\ ! —
SSvaa WP O INN| @ 6¢v NId|Z |© C m\mﬂwu n\qtﬂ.,u D 0081
L S/S ¢l X SN 'SOHS Zi6 NG|z |+
L S/dS %001 SN "YIHSYM Z6L N8|z |
L S/S Iv1d SN "JIHSVM cey NIz |9 _
! S/S X3H SN “INN ¥$6 NIA| |L 006 —
S/dS %001 9N ‘¥IHSYM Z6. Ng|z |8 q
QTOJINVN Y3LVM “13aV1 0G90060L I |6
"ONIMYYA NO NMOHS LON SW3Ll 3S3IHL "OvE OILSYd ISOH @I WWO'S LINS OL NOILJANNOD dv3y
MO0 dIZ NI d3aMdvd £ NYHL ¥ SW3ll A1lddNS | *31CN 3ISOH QI wwo'9 1INS OL NOILJ3INNOD LINOMA
MIIA WOLLOS _
02020611 :ON 1ind SWILSAS )
QI04INYIN H3LVM 1INOVI \SZ O
00'0E AN
1813N0 J310M is|u| JS]1DM |
00'0L
M3IIA INOYA MIIA aN3
d
SV19N0a'd [£0/zz/01 ESEEN K o S 203 18 N 0 Tk N K300
Qouaw | ava | v NOLLINN0S3a a 42 Iow LSl 0 e G Jvineoud
SNOISIA3Y ANVLIRIdO¥d
] Z 4 ¢ ¥



| 4 v ¢

nv

I 40 | Euzm_ [ E_ L:¢ 3Wos 000z avooLny
¥ 05120611 [2v| 0 O | i
. NOUOBTONd TioNv L] W3ISS | ASSV LN “NId 13MOAQ [133LS SSTINIVLS] NOILYOOT DILINOVA NON 804 ¢ W3l 3sn
= e e METH CEEIIN ‘NId 13M0a [1331S NOSYYD] INIWNOMY DILINOYW 804 + W3Ll 3N+
54 EED
IV 1d INJGWNOI'TY e [
LINOVYIN 01314 rOYd B INFHEND 1INOYW FAILISOd ¥04 NMOHS 3dY SNOILOIMIA 7314 OILINOYA ¢
UL [cooF [ fooF [ xxx'x <
'86¢8-208(059) =x04 '26¢8-708(0G9) ‘oL AE — Ezu awa|  oNwEENON3 ‘09810611 :ON 9MA ¥343¥ ‘INOM4 L1INOVN IHL OL d31vOOT
0L0%6 Y0 ‘01D UDS ‘pY [OLISIPU CG6 | saommior 7 SomeW0 | a1u o0 129Y7 IHL HLM 31V1d INZWNOITY L4 "S30v4 310d LINOYW IHL ANV
AT | Nmvsa noss - (o svsnod S13M00d 3104 IHL NVITO ‘ILvId INIWNOIMY SIHL ONILLIS I¥0438 T
31v0S 10N 04 11va NMVHQ
— — L1 S — —— ‘SNId 13MOQ 00°L LINS OL SITOH JONVEY3TO 00°L 3dY SITOH 13MOd
[riwny] 319 TNGRNaTY oo [IvLol S3Iovd 6] "INIWIOVILSIQ WWS'ZL 3dv STTOH
- SIXV OILINOVN A PUD X JHL ONOTY 03AIA08d 34V SITOH d;ooA_
7138v1 NOILYOHILNIAI 08010601 [l |z —
v | S/S 9NOT 0°S x wwoo'le ‘Nid 13mM0d|  g1z/z1 wsalo ¢ JI0N
v | S/0 9NOT 0'C X wWwoo'le ‘Nid 13M0d szeg Nale v
00'09
, , d
o - oos 7 000€
Y,
Juawaoe|dsip WWQg Z), 9ABY Sajoy _mzuhwa 09810611 :Bmp 0} 1aja1 ‘Sixe onaubew
v X ayj Buoje pue jaubeuw ayj o JuoJy oy 03 ejeld Justhubije siy) 8e207 :8j0N
o semon i oo it MO | 0oe <
f f f f
HL1d30 13»00d 370d 00T —|>4 f f f f
f f f f
i~ X | | | | 0005
f f f f
\\ | . | o)
f f f f
A Eé\ | | |
d400'€ X 0TW
y SIIOH 13IM00 N S
A
/) /
[2x] 30IS §v3Y o, —
13004 3704
V=¥ M3IIA NOILO3S MIIA oL
d
"ONI MINS A8 ONILIMM NI
SY19N00d°9 @o\%\mo ESVERENE IR QIZNOHLNY SY 1d30X3 Lvd NI HO J10HM NI ‘AVM H3HIO
ANY NI 03SN 80 SH3IHLO OL 3S0TISIA ¥0 030N00Yd3IY
Q3N0O¥ddV 31va 14vya NOILdI¥OS3a A3 u@@w‘uowm,jﬁ,&mD.wm,oogw%ﬂww%wuﬁw%wwﬁ
SNOISIAFY AAVLIIHd0Odd

nv

]



	5201 Inductance.pdf
	Sheet1

	5201 Bx vs frequency.pdf
	Sheet1

	1Hz sine wave Kepco 20-20 10A.pdf
	1Hz sine wave Kepco 20-20 10A

	10Hz sine wave Kepco 20-20 8A.pdf
	10Hz sine wave 8A




