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A Study on the True RMS Measurement of
Electrical Unit for Performance Test

Han Woo Ko, Moon Seob Bae, Duck Hee Choi

This paper describes the results of study on the measurement method of TRMS(true root

mean square value) in electrosurgical unit

We used three type(direct computing type, indirect computing type, thermal converting

type) in the measurement of TRMS.

Three types of measurement method were compared with respect to power level,

frequencey and crest factor in addition to environmental temperature.

In three of them, the thermal converting type was the best for th electrosurgical unit ana-

lyzer
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Fig. 7 Characteristics of RMS—to—DC Converter as a
function of crest factor
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Table 1 Characteristics of environmental cham-

ber

Temp. range 1 —40C — +180C

Heating rate . 1.5°C/min

Cooling rate : 1.5°C/min

Humidity range : 10—98% RH(+10C—907C)
Work space ;100 x 1500 x 1000mm
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X AW, A LR

29 82HE 9 ex¥sd wgE =4t

Qe AR AdEo] 1.0%, dmELA 0 101
%2A B " Fo] Arh v A HLY
9 ‘?_ZHE =7 5423 A9 Eojrlnz A
Neerg AAERIE ALy 2% H7
Se Aoz %79t

e Oﬂ%b]kw
7] Hﬁ}@l‘

Ze &97 B1g
RMS=3A 7|5 4A 357
A disle 42 AZ

2 54 2 =549 U
2702 243y ch

AA Agye ATFE7] ATENVIZE R
Hgstged, g AL THe 949459 A
o e A=Y dEst A, 4¥ Az Fos
7} 500KHzol4to] =HH EXe] FF3 WA
277 Zvistgoyd EwWE HhgdAE
2MHz7}+2] 7} 34 .

Hunge 10-141477 HPARES o FAAHA
Auralel exte —8.5%—0.6%7A Wz, 4
@ HHoHE £3%7A Astg e, §AAE

[=]

'8)J.M. William et al.,

—314—

T o] g8t 2R

LAE P

% o] 2 T}
kA ESUA FE Y8 True RMSE4 o 9

2 ol 7 Ao, o5 olgsty A7)
Fe7] AFEH7E ALY Ao I dIde
Zad] AR E Fo|th

& @ 2% AWAT P9
1.0%0]%, €W 23t 101

6. &

Az

1R.L.G. Kirsner, “
meter for use with electrosurgical units”, J. of
Med. Eng. & Tech. 10—2, pp. 67 —68, 1986.

2)D.Blomfield, “An electrosurgery power out-
put meter”, Aust. Phy. & Eng. Scien. in Med.
0—4, pp. 163—167, 1986.

3)Grimenes, S. “True R.M.S. volt/ammeters for

An inexpensive R.M.5, am-

surgical diathermy measurements during an

”, Med. & Biol. Eng. & Computing,
21, pp. 654 —656, 1983.

4)Taynton J.C.

powermeter”,

operation

et al, “Portable diathermy

J. of Med. Eng. and Tech. 3—6,
pp. 300—301, 1979.

5)K. Takahashi, “
ter having a sampling control system and an
analog feedback loop”, IEEE Trans. IM40—2,
1991,

6)G. Schuster,
power in comparison with the electrod dy-
namic method”, IEEE Trans. IM—25, pp. 529

—533, 1976.
7)J.D.Hunter et al.,

cedure for power meter calibration”,

Trans. IM40, pp. 473 —475, 1991.

“A 25MHz thermally
based RMS—DC converter”, 1986 IEEE
ISSCCDigest og technical papers.

9)AM. Cook, J.G. Webster :
cal devices : Application and Design, pp. 343
—376, 1982.

A precision thermal wattme-

“Thermal measurement of ac

“An efficient six—port pro-
IEEE

Therapeutic medi-



