
Chinese Physics C (HEP & NP) Vol. 32, Or.,Mar., 2008

CSNSÚÑÀÂ^cóÀ>�O *

³�9
1)

�U

(¥I�Æ�pUÔnïÄ¤ �® 100049)

Á� lóÀ>ëêO�, >�N�O, óÀ/¤�ä (PFN)�OÚ`z��¡0�
¥IÑ�¥

f¯Ì�ÓÚ\�ìÚÑKicker^cóÀ>�ÐÚ�O�¹, JÑ�«#.�${|PFN�O�

{, �Ñ
óÀ>ÚPFN�ëê, |^PSPICE§S�ý
¿>>Ø�36.5kV�¹e^c�y^ó

À>6Å/, y^>6óÀÌ���5.8kA. (Ü�ý(J, ©Û
ØÓPFN!êÚDÑ>C�Ýé^

c>6Å/�K�.

'�c ÀÂ^c óÀ> óÀ/¤�ä

1 Úó

¥IÑ�¥fó§ (CSNS)�¯Ì�ÓÚ�

(RCS)ÚÑXÚ[æ^ü�¯ÚÑ�ª, �gÚÑ

�¥�ü�åì, ÚÑUþ�1.6GeV, ÚÑªÇ�

25Hz. ��ÚÑXÚòS�3������ã, Óâ

���Ý�6m���!��Ü©Ú���Ý9m�

��!, 10¬Kicker^c¥, 6¬�36m���!¥,

Ù§4¬�Lambertson.��^c�39m���!

¥, Xã1¤«. åìÚÑÏm, ü�åì�m�m

��310ns�m, ¤±3ù�mYSKicker^còï

áå½�óÀ^|, �¦^cy^>6�þ,�

m��3250ns�m, ��Ø��L280ns
[1]

. �
3

ã 1 CSNS�RCSÚÑXÚ

Lambertson^c�\�?�)v
� =�Ú =

ål, �¦^c�)�óÀ^|¸���0.0655T,

ÏdI�é��^cy^>6Úép�óÀ/¤�

(PFN)�¿>>Ø.

2 Ì£´�OÚëê

du3\�ì$1¥, RCSÚÑÜ©�Ë�Jþ

'��, �
�B$1�o, 3��S������

¦�U�, Ïdò¿>>@ÚPFN��3>e,

ÏLÓ¶>C�^cDÑ¤I��>6. óÀ>�

Ì�(�æ^óÀN���ª, Xã2¤«.

ã 2 óÀ>(�ã

PFNæ^Blumlein(� (BPFN), �±k�ü$

PFN�¿>>Ø, ~�é¿>��FØ��¦, Jp

>�$1½5
[2]

. 3PFN�"à, S���{�

�12.5Ω�$a|>{, T>{�±����>{~

�>´¥óÀ>6���, ��±��áÂ>{áÂ

>´¥��Ü©Uþ. óÀ¿�>m'æ^¹6+,

Ï�k��>Ø��3, �¦¹6+Ø
äk�¯�

�Ï�Ý�	, �U«É����Ø. �
�lå6

\��PFNÚ^c�m�ÍÜ, 3PFNÑ�Ú��

>{�m�����Ú>a, d>a�Uk�bzó

Àþ,÷. óÀ>��OëêXL1¤«.

^cy^>6�þ,�m�¦'���Ïd3�

«É�ó�>ØS, A¦þÀJA�{|���DÑ

2008 – 01 – 07 Âv

* ¥IÑ�¥fó§ýï�8]Ï

1) E-mail: chiyl@ihep.ac.cn

25 — 27



26 Chinese Physics C (HEP & NP) Vol. 32

�, ÀJA�{|�12.5Ω�DÑ�, 4�50Ω�DÑ

�¿é|¤12.5Ω�DÑ�.

L 1 óÀ>ëêL

ó�>Ø 40 kV

$1>6 6000 A

DÑ>C{| 12.5 Ω

ºÜóÀ°Ý >600 ns

óÀþ,�m <250 ns

óÀ²ºÝ <5 %

3 óÀ/¤���O

� 
 ü $ ó À / ¤ � � ¿ > > Ø, � O æ ^

Blumlein.óÀ/¤�, ü�/¤�{|��3.125Ω.

PFN�>�)�óÀ>6ó°�T = 2n
√

LC > 600

ns. ë�aq>��OÚO�Å�[(J, æ^ü

�{|�6.25Ω�PFN¿é, |¤A�{|�3.125Ω

�PFN. ù�Q�¦!>NC �� (5nF), ¼��p�

²ºÝ; ��¦�!>a3195nH�m, Bu�EÚ

NÁ. �´duù«�Y¦^
ü�ê8�>N, ¦

XÚ$1��æÇJp, Ïd7Lé¤¦^>N?1

î�uÿ, ¿�¿é�ü�PFN�¦�U�é¡, ;

��>ØÓÚÚå�óÀÅ/C�. >N5�XL

2¤«. �
Jp>6�þ,�mÚ¼��5K�ó

ÀÅ/, æ^Øþ!PFN��O�{, O�PFN�>

à�!>N, �·�~�
PFNüà�!>a. �


Bu�EÚNÁ, �>à!>N�10nf
[3]

.

4 O�Å�[(JÚ?Ø

¦^PSPICE§Sé�©>Ì£´?1�ý,

©OO�
ØÓ�PFN!êÚDÑ>C�Ýé^c

>6Å/�K�. ã3�æ^13!PFNÚ15!PFN

��^cóÀ>6Å/, Ø
PFN!êØÓ, Ù¦

ëêþ�Ó, PFN�ü�>NC = 5nF, ü�>a

L = 193.5nH, ¿>>ØVC = 36.5kV, DÑ>C��Ý

Lcable = 100m. dã3��, ØÓ�PFN!êéóÀ

°ÝkK�, �æ^13!PFN�, óÀ�²º�m�

620ns, æ^15!PFN�, óÀ�²º�m��800ns;

ØÓ�PFN!êéóÀþ,�mvkK�, ã3¥

ü�óÀ�þ,÷Å/���Ó. �,�Ó�¹e,

æ^���PFN!ê¬ÚåóÀ²ºÝC�, �´æ

^13!�EU÷vóÀ²ºÝ�u5%��¦.

L 2 <ó�>NEâ�I

>Nþ 5 nF

Ø� ±5 %

�½>Ø 50 kV

¸�>6 25 kA

$1§Ý −10—65 ℃

ý�>{ 20000 MΩ

M)>a 15 nH

º� 102×203×114 mm

ã 3 ØÓPFN!ê�y^>6Å/

Ó¶>CåXDÑóÀÅ/��^, �
¼��

p�y^>6, ^c�/æ^
á´�ª, ¤±Ø�

;��3X��>6. éu��>65`, duDÑ

�ÚPFN�ë�{|´Ø���, ¬�)�g��.

�g��>6÷Ó¶>C£�^c��. XJDÑ>

CØ
�, �g��>6Ò¬K�ÌóÀ. ã4�DÑ

>C�Ý�70m, 100mÚ130m��^cóÀ>6Å

/, æ^!ê�13!�PFN, ü�>NC = 5nH, ü�

>aL = 193.5nH, ¿>>ØVC = 36.5kV, æ^ÃDÑ

�Ñ�>C�..

ã 4 ØÓDÑ>C�Ý�y^>6Å/

dã4��, �DÑ>C��Ý�70m�, ��>

63ÌóÀÿ�(å�Ò��
>C"à, ÚÌóÀ

�eü÷U\, K�
ÌóÀÅ/; �DÑ>C�Ý

�100m�, ��>6ÒØ¬K��ÌóÀ. �Ä�>

C�P~Ï�, �©�>C�ÝÀ3110m�m'�

Ü·.

dã3, 4��, �¿>>ØVC = 36.5kV �, ^

c>6�óÀÌÝ I = 5.8kA, ÷v
¿>>Ø$u

40kVÚóÀ>6Ì���5.8kA��O�¦. óÀ>

63þ,÷�Ñk�½�LÀ, ù´�
�yóÀþ

,�mv
á, PFN�>à�>NÑæ^
ü�5nF

�>N¿é, ¿·�ü$�>à�PFNü�>a. �

ýóÀÅ/�þ,�m�u240ns.



Or. ³�9�µCSNSÚÑÀÂ^cóÀ>�O 27

5 (Ø

�©0�
CSNS�RCSÚÑKicker^cóÀ>

�ÐÚ�O, JÑ
�«#.�BPFN�Y, )û


${|<ó�du!>a�$Ju�ENÁ�¯

K. duPFNÚDÑ>C�{|�$, >�±ÏL

$u40kV�PFN¿>>Ø, ¼�5.8kA�^cóÀ

>6. ����g��>6K�ÌóÀÅ/, ^cÚ

PFN�m�DÑ>C�ÝØ¨Lá; �du>^Å3

Ó¶>C¥DÑk�½��Ñ, DÑ>C�Ø¨L�.

ë�©z(References)

1 TANG J Y, CHEN Y, CHI Y L et al. Extraction System

Design for the CSNS/RCS[A]. Proceedings of 06 European

Particle Accelerator Conference [C]. Edinburgh, 2006

2 ZHANG W, Sandberg J, Hahn H et al. SNS Extraction Fast

Kicker Pulsed Power System[A]. Proceedings of 04 Euro-

pean Particle Accelerator Conference [C]. Lucerne, Switzer-

land, 2004

3 DONG C. Transmission Line Type Pulsed Modular The-

ory Foundation and Special Circuit[M]. Beijing: National

Defence Industry Press, 1978 (in Chinese)

(ÀÀ. �5óÀN�ìnØÄ:�;^>´[M]. �®: I�ó

�Ñ��, 1978)

Design of Pulse Power Supply for CSNS

Extraction Kicker Magnet *
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Abstract A 40kV/6kA pulsed power supply was designed for the Rapid Cycling Synchrotron (RCS) extraction kicker

magnet of the China Spallation Neutron Source. The calculation of the pulsed power supply’s parameters, the design

of power supply’s system, the optimization of pulse forming network (PFN) are introduced in this paper. The magnet

current pulse waveform is simulated by PSpice program in the situation of 36.5kV charging voltage. The simulation

explains the influence of the PFN section number and the transmission cable length on the magnet current pulse.
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