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ABSTRACT 

Recorded test data are presented for Tests S-05-2A and S-05-2B of the Semiscale 
Mod-1 alternate ECC injection test series. These tests are among several Semiscale Mod-1 
OJ(perim~:nts r:nnrlucted to investigate the thermal and hydraulic phenomena accompanying 
a hypnthP-siz.ed Joss-of-coolant acclde~t in a pressurized water reactor (PWR) sy11tem. 

Tests S-05-2A and S-05-2B were conducted from initial conditions of 2263 psia and . 
543°F and 2272 psia and 542°F, respectively, to investigate the response of the Semiscale 
Mod-1 system to a depressurization and reflood transient following a simulated double­
ended offset shear of the cold leg broken loop piping. During the tests, cooling water was 
injected into the intact loop pump suction and broken loop cold leg to simulate emergency 
core coolant injection in a PWR with flow rates based on system volume scaling. For Test 
S-05-2A the intact loop pump speed was held constant throughout the test at the initial 
blowdown value. During Test S-05-2B the pump speed was reduced and stopped according 
to a predetermined coastdown schedule. 

The purpose of this report is to make available the uninterpreted data from Tests 
S-05-2A and S-05-2B for future data analysis and test results reporting activities. The data, 
presented in the form nf graphs in engineering units, hav~ been analyzed only to the extent 
necessary to assure that they are reasonable and consistent. 
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SUMMARY 

Tests S-05-2A and S-05-2B were performed as part of the Semiscale Mod-I portion of 
the Semiscale Program conducted by EG&G Idaho, Inc. for the United States Government. 
These tests were part of the alternate ECC injection test series (Test Series 5), performed to 
investigate the response of the Serniscale Mod-I system to specific variations in coolant 
injection location. The test objective specific to T~sts S-05-2A and S-05-2B was to provide 
data which can be used to assess the influence of pump operation on core cooling and on 
system response with coolant injection into the intact loop pump suction. Hardware 
configuration and test parameters were selected to yield a system response that simulates 
the response of a pressurized water reactor (PWR) to a hypothesized loss-of-coolant accident 
(LOCA) with subsequent refill and retlood. 

Tests S-05-2A and S-05-2B utilized the Semiscale Mod-I system, equipped with a 
pressure vessel with a 40-rod electrically heated core; an intact loop with pump, steam 
generator, and pressurizer; a broken loop with simulated pump, simulated steam generator, 
and rupture. assemblies; and a pressure suppression system with header, pressure suppression 
tank, and a steam supply system. A low pressure coolant injection pump and a coolant 
injection accumulator were provided for each system loop. The vessel lower plenum volume, 
emergency core coolant (ECC) flow rates, and total ECC accumulator nitrogen flow were 
volumetrically scaled to that of a PWR. In addition, for Tests S-05-2A and S-05-2B, four 
heater rods were intentionally unpowered to simulate the effects of control rod guide tubes 
and the po:wer in three heater rods was increased to produce a slightly peaked profile. 

Tests S-05-2A and S-05-2B were conducted from initial conditions of 2263 psia and 
543°F and 2272 psia and 542°F (t~mperatures taken at the intact loop cold leg vessel 
inlet), respectively, by a simulated full-size (200%), double-ended offset shear of the cold leg 
broken loop piping. The initial core power level was 1.45 MW for Tests S-05-2A and S-05-2B 
and the initial core inlet flow rate was 143 gpm for Test S-05-2A and 142 gpm for Test 
S-05-2B. The instantaneous offset shear of the broken loop cold leg piping was simulated by 
simultaneous (within 10 msec) actuation of the rupture assemhlies. After initiation of 
blowduwn, power to the heated core was reduced to simulate the predicted heat flux 
response of nuclear fuel rods during. a LOCA. Blowdown was accompanied by simulated 
emergency core coolant injected into the intact loop pump suction and broken loop cold 
leg. For Test S-05-2A the intact loop pump speed was held constant throughout the test at 
the initial blowdown value. During Test S-05-2:8. the pump speed was reduced and stopped 
according to a predetermined coastdown schedule. 

Tests S-05-2A and S-05-2B were generally conducted as specifi~::d. Conditions which 
did not conform to the specified test configuration were considered acceptable for analysis 
purposes within the test objectives. The Instrumentation used generally functioned as 
intended. Of 216 measurements taken on Test S-05-2A, 215 produced usable data. Of 
217 measurements taken on Test S-05-2B, 216 produced usable data. 
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117. 1\II:aterial tP.mpr.rature in core barrel (TMV~C0-70A), from 
-?0 to 300 s~c 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 •. 

1180 Material temperature in core barrel (TMV-C0-70A), from 
-6 to 42 sec 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 

1190 Material temperature in core barrel (TMV-C0-115A), from 
-20 to 300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1200 Material temperature in core barrel (TMV-C0-115A), from 
-6 to 42 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

121. Material temperature in core housing filler (TMV -HF-115A), from 
-20 to 300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . . 0 0 0 0 0 0 0 0 

1220 Material temperature m cote housiug filler (TMVOHF ·i 15A), from 
-6 to 42 sec 0 0 0 0 0 0 0 o· 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1230 Material temperature in core housing filler (TMV-HF-138W), from 
-20 to 300 sec 0 0 0 0 0 0 . 0 0 0 . . 0 0 0 0 0 0 . . . . . 0 . .. 0 

1240 Material temperature in core housing filler (TMV-HF-138W), from 
-6 to 42 set: 0 . 0 . 0 . 0 0 . . . . 0 . . . . . . . . . . . . . . 

1250 Material temperature in steam generator, sewm..la1y side (TMU SGl), 
from -20 to 300 sec .. 0 . 0 0 0 . 0 ... 0 0 ... 0 0 .... 0 , I I 

126. Material temperature in steam generator, secondary side (TMU-SGl), 
from -6 to 42 sec 0 0 0 0 · 0 0 . 0 . 0 . 0 0 0 0 . 0 . 0 0 . 0 0 .. 0 0 

127. Material temperature in steam generator, secondary side (TMU-SG2), 
from -20 to 300 sec 0 . 0 . 0 . 0 0 0 0 0 . 0 . 0 0 0 0 0 0 0 0 0 
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128. Material temperature in steam generator, secondary side (TMU-SG2.), 
from -6 to 42 sec ......................... . 

129. Material temperature in steam generator, secondary side (TMU-SG3), 
from -20 to 300 sec ........................ . 

130. Material temperature in steam generator, secondary side (TMU-SG3), 
from -6 to 42 sec .......................... . 

131. Core heater temperature, Rod DA (T,H-D4-14 ), from 
-20 to 300 sec . . . . . . . . . . . . . . ..... . 

132. Core heater temperature,"Rod D-4 (TH-D4-14), from 
-6 to 42 sec .................... . 

, 133. Core heater tem·perature, Rod D-4 (TH-D4-29), from 
-20 to 300 sec . . . . . . . . . . . . . . . . . . . . 

134. Core heater temperature, Rod D-4 (TH-D4-29), from 
-6 to 42 sec .................... . 

135. Core heater temperature, Rod D-5 (TH-D5~29), from · 
-20 to 300 sec . . . . . . . . . '. . . . . . : . . . . . 

136. Core heater temperature, Rod D-5 (TH-D5-29), from 
-6 to 42 sec .................... . 

137. Core heater temperature, Rod E-4 (TH-E4-09), from 
-20 to 300 sec . . . . . . . . . . . . . . . . . . . . . 

138. Core heater temperature, Rod E-4 (TH-E4-09), from 
-6 to 42 sec .................... . 

139. Core heater temperature, Rod E-4 (TH-E4-28G), from 
-20 to 300 sec .................... . 

140. Core heater temperature, Rod E-4 (TH-E4-28G), from · 
-6 to 42 sec .................... . 

141. Core heater temperature, Rod E-4 (TH-E4-55), from 
-20 to JOO sel: . . . . . . . . . . . ........ . 

142. Core heater temperature, Rod E-4 (TH-E4-55), from 
-6 to 42 sec .................... . 

143. Core heater temper:::~ture., Rod E-5 (TH-ES-25), from 
-20 to 300 sec . . . . . . . . . . . . . 
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144. Core heater temperature, Rod E-5 (TH-E5-25), from 
-6 to 42 sec .................... . 

145. Core heater temperature, Rod A-4 (TH-A4-09), from 
-20 to 300 sec . . . . . . . . . . . . . . . . . ... 

146. Cor~ heater temperature, Rod A-4 (TH-A4-09), from 
-6 to 42 sec .................... . 

14 7. Core heater temperature, Rod A-4 (TH-A4-29), from -20 to: 
300 sec .......................... . 

148. Core heater temperature, Rod A-4 (TH-A4-29), from -6 to 
• o o I 1 o o o o o o o o 0 I I o o o • o 0 1 o o o o I I I o o 

149. Core heater temperature, Rod A-4 .(TH-A4-39), from -20 to 
300 sec .......................... . 

150. Core heater temperature, Rod A-4 (TH-A4-39), from -6 to 
42 sec .......................... . 

151. Core heater temperature, Rod A-5 (TH-A5-29), from -20 to 
300 sec ................... · ....... . 

152. Core heater temperature, Rod A-5 (TH-A5-29), from -6 to· 
42 sec o o t o o o o o o o o o o o o .0 I I I o o 

153. Core heater temperature, Rod A-5 (TI:-i~AS-45), from -20 to 
300 sec .......................... . 

154. Core heater temperature, Rod A-5 (TH-A5-45), from -6 to 
42 sec o o o o o o o o 0 o o o o I I o o o o .• <1 1 o o ~ o ~ 

. ' 

155. Core heater temperature, Rod D·3 (TH-B3-32), from ·-20 to 
300 sec ......... · .......... , .... . 

1 SO. Core heater temperature, Rod B-3 (TH-H~-J2), from -6 lu 
42 sec .......................... . 

157. Core heater temperature, Rod B-5 (TH-B5-29), from -20 to 
300 sec ............. · ............. . 

158. Core heater temperature, Rod B-5 (TH-B5-29), from -6 to 
42 sec .......................... . 
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159. Core heater temperature, Rod B-5 (TH-B5-33), from -:iO to 
300 sec .......................... . 104 

160. Core heater temperature, Rod B-5 (TH-B5-33), frorri -6 to 
42 sec . : ........................ . . 104 

161. Core ·heater temperature, Rod B-6 (TH-B6-29), from -20 to 
300 sec .......................... . 105 

162. Core heater temperature, Rod B-6 (TH-B6-29), from -6 to 
42 sec ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105 

163. Core heater temperature, Rod C-2 (TH-C2-38), from -20 to 
300 sec ............. ' ............. . . . 106 

164. Core heater temperature, Rod C-2 (TH-C2-38), from -6 to 
42sec .' ........ -~ ................ . . . . 106 

165. Core heater temperature, Rod C-:4" (TH-C4-26), from -20 to. 
300 sec .......................... . . . . 107 

166. Core heater temperature, Rod C-4 (TH-C4-26), from -6 to 
42 sec .. : ....................... . . . . 107 

167. Core heater temperature, Rod C-4 (TH-C4-53), from -20 to 
300 sec ..... ." .............. ." ..... . . ....... 108 

168. Core heater temperature, Rod C-4 (TH-C4-53), from -6 to 
42 sec ...................... · .. _ .. . . . . . . . . . 108 

169. Core heater temperature, Rod C-5 (TH-C5-28), from -20 to 
300 sec .......................... . ..... 109 

170. Core heater temperature, Rod C-5 (TH-C5-28), from -6 to 
42 sec ...... · ......... ~ . . . . . . . . . .. ..... 109 

171. Core heater temperature, Rod C-7 (TH-C7-07), from -20 to 
300 sec , . . . . , . . . . . . . . . . . . . : ~ . . . . . . . . . . . . . 110 

172. Core h@ater temperature, Roll C-7 (TH-C7-07 ), from -6 to 
42 sec ..... ' . 110 

173. Core heater temperature, Rod C-7 (TH-C7-15), from -20 to 
300 sec . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ill 
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174. Core heater temperature, Rod C-7 (TH-C7-15), from -6 to 
42 sec . . . . . . . . . . . Ill 

175. Core heater temperature, Rod D-1 (TH-Dl-21), from -20 to 
300 sec . . . . . . . ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 

176. Core heater temperature, Rod D-1 (TH-Dl-21), from -6 to 
42 sec .......................... . . 112 

177. Core heater temperature, Rod D-2 (TH-D2-14), from -20 to 
300 sec ........................... . . . . . . . . . . 113 

178. Core heater temperature, Rod D-2 (TH-D2-14), from -6 to 
42 Gee ' • o I '1 ! o o 0 0 0 o ' I I o o I • o o 1 o . . . . . . . . . 113 

179. Core heater temperature, Rod D-2 (TH-D2-61 ), from -20 to 
300 sec ......................... · .. . 114 

180. Core heater temperature, Ro9 D-2 (TH-D2-61 ), from -6 to 
·: -42sec . . . . . . 1.14 

181. Core heater temperature, Rod D-3 (TH-D3-29), from -20 to 
· 300 sec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 

182. Core heater temperature, Rod D-3 (TH-D3-29), from -6 to 
· 42 sec . 115 

183. Core heater temperature, Rod D-3 (TH-D3-39), from-20 to 
300 sec .......................... . ! • • • • ~ ~ • • • • 116 

184. Core heater temperature, Rod D-3 (TH-D3-39), from ~6 to 
42 sec .......................... . . . . . 116 . 

185. Core heater temperature, Rod D-6 (TH-D6-15), from -20 to 
300 sec ......... :- ................ . 117 

186. Core heater temperature, Rod D-6 (TH"D6-15), from -6 to 
42 sec o o o o o o o o o o o o o o o o o o o o o o o o o o o o o i I-, o 0 , ',, ,o 117 

187. Core heater temperature, Rod D-6 (TH-D6-25), from -20 to 
300 sec .......................... . . . . 118 

188. Core heater temperature, Rod D-6 (TH-D6-25), from -6 to 
42 sec : . . . . . . . 118 
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189. Core heater temperature, Rod D-7 (TH-D7-20), from -20 to 
300 sec .......................... . . . . . . . . . 119 

190. Core heater temperature, Rod D-7 (TH-D7-20), from -6 to 
42 sec .......................... . 119 

191. Core heater temperature, Rod D-8 (TH-D8-27), from -20 to 
300 sec .· .............. · ........... . . . 120 

192. Core heater temperature, Rod D-8 (TH-D8-27), from -6 to 
42 sec ........................... . . . . .. . . . . . . . 120 

193. Core heater temperature, Rod D-8 (TH-D8-57), from -20 to 
300 sec. .......................... . 121 

194. Core heater temperature, Rod D-8 (TH-D8-57), from -6 to 
42 sec 121 

195. Core heater temperature~ Rod E-1 (TH-E1-33), from -20 to 
300 sec ..................... ·. . . . . . . . . .. . . . . . . . 122 

1Y6. C<?re heater temperature, Rod E-1 (TH-E1-33), from -6-to 
42 sec .. ·. . . . . . . . . 122 

197. Core heater temperature, Rod E-2 (TH-E2-20), from -20 to 
300 sec . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . , . . 123 

198. Core heater temperature, Rod E-2 Cl'l-I-E2-20), from -6 to 
42 sec ....... · ................... . 123 

199. Core heater temperature, Rod E-2 (TH-E2-33), from -20 to · 
300 sec . . . . . . . . . . , . . . . . , . . . . . . . . . . . 124 

200. Core heater temperature, Rod E-2 (TH-E2-33), from-~ to 
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201. Core heater temperature, Rod E-3 (TH-E3-05), from -20 to 
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202. Core. heater temperature, Rud E-3 (TH-EJ-05), from -6 to 
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203. Core heater temperature, Rod E-3 (TH-E3-20), from -20 to 
300 sec . . . . . . . . ............ . 126 
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204. Core heater temperature, Rod E-3 (TH-E3-20), from -6 to 
42 sec . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 

205. Core heater temperature, Rod E-3 (TH-E3-24), from -20 to 
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206. Core heater temperature, Rod E-3 (TH-E3-24), from -6 to 
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207. Core heater temperature, Rod E-6 (TH-E6-08), from. -20 to 
300 sec .................. · ....... · .. 128 

208. Core h~!ltP.r tf.mperature, Rod E-6 (TH-E6-08), from -6 to 
42 SP.r, • • ! o o o o o o l • • o • o o o o o I 1 • , ; l?R 

209. Core heater temperature, Rod E-6 (TH-E6-28), from -20 to 
300 sec ........................... . .... : 129 

210. Core heater temperature, Rod E-6 (TH-E6-28), from -6 to 
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211. Core heater temperature, Rod E-6 (TH-E6-3 (), from -20 to 
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212. Core heater temperature, Rod E-6 (TH-E6-37), from -6 to 
42 sec . . . . . . . . . . . . , . . . .. . . . . , .... . . . . . . . . . . . . 130 

213. Core heater temp~rat:ure. Rod E· 7 (TH-E7~44), from -20 lo 
300 sec . . . . . . . . . . . . . . . . . . . .. . . . . .. . . 131 

214. Core heater temperature, Rod E~7 (TH-E7-44), from -6 to 
42 sec .................. , ........ . . . . 131 
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218. Core heater temperature, Rod E-8 (TH-E8-29), from -6 to 
42 sec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133 
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2190 Core heater temperature, Rod E-8 (TH-E8-45), from -20 to 
300 sec 0 o 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 134 ..., 

2200 Core heater temperature, Rod E-8 (TH-E8-45), from -6 to 
42 sec. 0 0 0 0 0 0 0 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 134 

221. Core heater temperature, Rod F-2 (TH-F2-07), from -20 to 
300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 135 

2220 Core heater temperature, Rod F-2 (TH-F2-07), from -6 to , 
42 sec 135 

2230 Core heater temperature, Rod F-2 (TH-F2-22), from -20 to 
300 sec 0 0 0 0 0 0 0 · 0 0 0 0 o· 0 0 .. 0 0 0 0 0 0 0 0 0 0 0 136 

2240 Core heater temperature, Rod F-2 (TH-F2-22), from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 136 

2250 Core heater temperature, Rod F-2 (TH-F2-25), from -20 to 
300 sec 0 0 0 0 0 0 0 •o 0 0 0 0 0 0 . 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 137 

2260 Core heater temperatur·e, Rod F-2 (TH-F2-25), from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 . 0 . 0 0 0 0 0 0 0. 0 .. 0 0 0 0 0 0 0 0 0 0 0 137 

2,270 Core heater temperature, Rod F-4 (TH-F4-14), from -20 to 
300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 0 0 0 0 0 0 0 0 0 0 . 138 

2280 Core heater temperature, Rod F-4 (TH-F4-14);from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 138 

2290 Core heater temperature, Rod F-4 (TH-F4-29), from -20 to 
\ 

300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 .. 0 0 . 139 

2300 Core heater temperature, Rod F-4 (TH-F4-29), from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .. 0 139 

2310 Core heater temperature, Rod F-4 (TH-F4-44 ), from -20 to 
300 sec 0 0 0 0 0 0 0 0 .. 0 0 0 0 0 0 0 0 0 , .. 0 ... 0 140 

23 20 Core heater temperature, Rod F-4 (TH-F4.44 ), .from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 140 

2330 Core heater temperature, Rod F-5 (TH-F5-20), from -20 to 
300 sec 0 0 0 0 0 0 0 0 . 0 0 0 . 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 141 
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234. Core heater temperature, Rod F-5 (TH-F5-20), from -6 to 
42 sec . . . . . . . . . . . 141 

235. Core heater temperature, Rod F~5 (TH-F5-26), from ~20 to 
300 sec .......................... . 142 

236. Core heater temperature, Rod F-5 (TH-F5-26), from -6 to 
42 sec 142 

237. Core heater temperature, Rod F-5 (TH-F5-33), from -20 to 
300 sec ..................... · ........ . 143 

238. r.ore heatertcmperatur~. Rod P-5 (TH-FS-~~~), from -6 ~u 
42 sec .......................... . 143 

239. Core heater temperature, Rod F-5 (TH-F5-53), from -20 to 
300 sec .......................... . . .. : . . 144 

240. Core,heater temperature, Rod F-5 (TH-F5-53), from -6 to 
42 sec . . 144 

24L Core heater temperature, Rod G-3 (TH-G3-13), from -20 to 
100 sec . ~ ........................ . 145 

242. Core heater temperature, Rod G-3 (TH-G3-13), from -6 to 
42 30C ' o I f 0 0 0 0 0, I I I o ' o I I ! 0 0 0 o o o o o o o o o o o 145 

243. Core heater temperature, Rod G4 (Tli-G4-29), from -20 to 
300 sec ........................... · 146 .. 

244. Core healt:I temp~rnture, Rod G4 (TH-<;4-:2.9 ), from -6 tu 
42 sec .......................... . . . 146 

245. Core heater temperature, Rod G4 (TH-G4-33), from -20 to 
300 sec .......................... . . . . . 147 

246. Core heater temperature, Rod G-4 (TH-G4-33), from -6 to 
42 sec ........... 147 

247. Core heater temperature, Rod G4 (TH-G4-38), from -20 to 
300 sec ................ · .......... . . ". 148 
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248. Core heater temperature, Rod G;4 (TH-G4-38), from -6 to 
42

) ' .. 
sec ..... : .................... . . . . 148 

. 
249. Core heater temperature, Rod G-5 (TH-G5-14), from -20 to 

300 sec ...... ,_· ...................... . . ....... 149 

250. Core heater temperature, Rod G-5 (TH-G5-14), from -6 to 
42 sec . . . . . . . . . 149 

251. Core heater temperature, Rod G-5 (TH-G5-24), from -20 to 
300 sec .......................... . . . . . . 150 

252. Core heater temperature, Rod G-5 (TH-G5-24),from -6 to 
42 sec ............... : ........... . . . . . . . . 150 

253. Core heater temperature, Rod H-5 (TH-H5-32), from -20 to 
300 sec ..................... ~ .... . . . . . . 151 

254. Core heater temperature, Rod H-5 (TH-H5-32), from -6 to 
42 sec ......................... . 151 

255. Pressure in intact loop, Spool 13 (PU-13), from -20 to 
300 sec ... , ................... . 152 

256. ·Pressure in intact loop·, Spuull3 (PU-13), from -6 to 
42 sec . 152 

257. Pressure in intact loop, Spooll5 (PU-15L), from -20 to 
300 sec ........................ . . 153 

258. Pressure in intact loop, Spool 15 (PU-15L), from -6 to 
42.sec . . . . . . . . . . . . . 153 

259. Pressure in broken loop, Spool 23 (PB-23), from -20 to 
300 sec .............. · .......... . . . . . . . 154 

260. Pressure in broken loop, Spool 23 (PB-23)., frnm -6 to 
42 sec 154 

261. Pressure in broken loop, near break (PB-37), from -20 to 
300 sec . . . . . . . . . . . . . . . . . . . ..... 155 
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2620 Pressure in broken loop, near break (PB-37), from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 155 

2630 Pressure in broken loop, near break (PB-42), from -20 to 
300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -156 

2640 Pressure in broken loop, near break (PB-42), from -6 to 
42 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0 

265 0 Pressure in broken loop, pump-side nozzle (PB-HN 1 ), from -20 
to 300 s~c .• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2fifio Pressure irt brukt:n loop, pump-side nozzle (PH-HNl), l'ruui -6 

to 42 sec 0 0 0 0 0 0 0 0 0 . 0 0 0 ·0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,· 

267 0 Pressure in broken loop, vessel-side nozzle (PB-CN 1 ), t'rom -20 

0 156 

157 

157 

to 300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 . 0° 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 : 158 

2680 Pressure in broken loop, vessel-side nozzle (PB-CNl), from -6 
to 42 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 158 

2690 Pressure in vessel (PV-UP+10),from -20 to 300 sec 159 

2700 Pressure in vessel (PV-UP+lU), from -6 lu 42 ~ec 159 

271. Prf':ssure in vessel (PV-LP-166), from-20 lo 300 sec . . ~ ' 160 

2720 Pressure in vessel (PV-LP-166), from -6 to 42 sec 160 

2730 Pressure in intact loop accumulator (PU-ACC), from -20 to 
300 SC•C o o , •• o 0 o o • o o o o o • o o o o o o o • o 161 

2740 Pressure in intact loop accumulator (PU-ACC), from G to 
42 sec 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 161 

2.750 Pressure in broken loop accumulator (PB-ACC), from -20 lu 

300 sec 0 0 0 . 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 162 

2760 Pressure in t;>roken loop accumulator (PB-ACC), from -6 to 0 

42 sec 162 

2770 Pressure in steam generator, secondary side (PU-SGSD), from -20 
to 300 sec 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 163 
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278. Pressure in steam generator, secondary side (PU-SGSD), from -6 

to 42 sec ........................ . 163 

279. Pressure in pressurizer (PU-PRIZE), from -20 to 300 sec 164 

280. Pressure in pressurizer (PU-PRIZE), from -6 to 42 sec .. 164 

281. Pressure in pressure suppression tank (P-PSS), from -20 to 

300 sec ......................... . 165 

282. Pressure in pressure suppression tank (P-PSS), from -6 to 

42 sec .......................... . . . . . . . . . . 165 

283. Differential pressure in intact loop, Test S-05-2A (DPU-UP-3), 
from -20 to 300 sec . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . 166 

284. Differential pressure in intact loop, Test S-05-2A (DPU-UP-3), 
from -6 to 42 sec ... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 

285. Differential pressure in intact loop, Test S-05-2B (DPl!-UP-3), 
from -20 to 300 sec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 

286. Differential pressure in intact loop, Test S-05-2B (DPU-UP-3), 
from -6 to 42 sec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167 

287. Differential pressure in intact loop (DPU-3-7), from -20 to 
300 sec ................... ·. . . . . . . . . . . . . . . . . . 168 

288. Differential pressure in intact loop (DPU-3-7), from -6 to 
42 sec ................ · ......... . 

289. Differential pressure in intact loop, Test ~-05-28 (DPU-7-8C), 
from -20 to 300 sec . · . . . . . . . . . . . . . . . . . . . . . 
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EXPERIMENT DATA REPORT FOR SEMISCALE MOD-1 

TESTS S-05-2A AND S-05-2B 

(ALTERNATE ECC INJECTION TESTS) 

I. INTRODUCTION 

The Semiscale Mod-I experiments represent the current phase of the Semiscale 
Program. conducted by EG&G Idaho, Inc. for' the United States Government. The program, 
which is sponsored by the Nuclear Regulatory Commission through the Energy Research 
and Development Administration, is part of the overall program designed to investigate the 
response of a pressurized water reactor system to a hypothesized loss-of-coolant accident 
(LOCA). The underlying objectives of the Semiscale project are to quantify the physical 
processes controlling system behavior during a LOCA and to provide an experimental data 
base for assessing reactor safety evaluation models. The Semiscale Mod-I program has the 
further objective of providing support to other experimental programs in the form of 
instrumentation assessment, optimization of test series, selection of test parameters, and 
evaluation of test results. 

Tests S-05-2A and S-05-2B were conducted December 9th and 15th, 1976, re~pec­

tively, in the Semiscale Mod-I system as part of the alternate ECC injection test series, 
which was designed to obtain thermal-hydraulic response data from blowdown, refill, and 
reflood transients in a simulated nuclear reactor with a heated core, to study system 
response to changt!s in emergency core coolant injection location. The test objective specific 
to Tests S-05-2A and S-0.5-2B was to provide data which can be used to assess the intluence 
of pump operation on core cooling and on system response with coolant injection into the 
intact loop pump suction. 

The purpose of this report is to present the test data in an unlnterpreted but readily 
usable form for use . by the nuclear community in advance_ of detailed analysis and 
interpretation. Section II briefly describes the system configuration, procedures, initial test 
conditions, and events that are applicable to Tests S-05-2A and S-05-2B; Section III presents 
the data graphs and provides comments and supporting information necessary for 
interpretation of the data. A description of the overall Semiscale program and test series, a 
more detailed description of the Semiscale Mod-I system, aud a description of the 
measurement and data processing techniques and uncertainties can be found in Reference I. 



II. SYSTEM, PROCEDURES, CONDITIONS, AND EVENTS FOR 

TESTS S-OS-2A AND S-OS-2B 

The following system configuration, procedures, initial test conditions, and events are 
specific to Tests S-05-2A and S-05-2B as· indicated. 

1. SYSTEM CONFIGURATION AND TEST PROCEDURES 

Th~ Semiscale Mod-1 system used for these tests consisted of a pressure vessel with 
intern:~ls, including a 40-rud core with 36 electrir.::tlly healeu 10ds; an intact loop with steam 
generator, pump, and pressurizer; a broken loop wilh si11mlated 3team genc:".rMor, simulated 
pump, and two rupture assemblies; coolant injection accumulators for both the intact and 
broken loops; low pressure injection pumps for the intact and broken loops; and a pressure 
suppression system with a suppression tank, header, and a heated steam supply system. For 
Tests S-05-2A and S-05-2B, the volume of the lower plenum was reduced to 0.529 ft3 by 
the addition of a metal filler piece. The Semiscale Mod-1 experimental system configuration 
is provided in Reference 1. Figures 1 and 2 provide the system configuration for Tests 
S-05-2A and S-05-2B. 

For Tests S-05-2A and S-05-2B, 33 rods of the 40-rod electrically heated core were 
operated at a peak power density of approximately 11.5 kW /ft, three rods (Rods D-4, 
E-4, (lnd E-5) were operated at a peak power de.nsity of approximately 12.1 kW/ft to yield 
a slightly peaked power profile, and four rods (Rods C-3, D-5, F-3, (lnd F-6) were 
unpowercd to stnt\ll:.t lr. lln:: effect of control rorl guidt;! tuoes. The resulting total corP. power 
was approximately 1.45 MW. 

In preparation for the tests, the intact and broken loop accumulators were filleu with 
treateu demineralized water, drained to the specified initial levels, and pressurized with 
nitro~en to fiOO psig. The system was filled with treated demineralized water and vented at 
strategic points to assure a liquid full system. Prior to warmup l11t: systl'.m was pressmi7.P.cl to 
check for leakage, system instrumentation was r.hecked, and transducer readings were 
initialized. Warmup to initial test conditions was accomplished with the heaters in the vessel 
core. Heatup of the broken loop piping was accomplished with bypass lines which served to 
allow circulation thr:ough_the broken loop. During warmup, the purification and sampling 
systems were valved into the primary system to maintain water chemistry requirements and 
to provide a water sample at system conditions for subsequent analysis. At 1 00-°F 
temperature intervals during warmup, detector readings were sampled to allow the integrity 
of the measurement instrumentation and the operability of the data acquisition system to 
be checked. 

Prior to the initial core power level being established, the pressure suppression system 
was pressurized to 35 psia with saturated steam from the steam supply system. After the 
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core power was increased to the initial test value ( 1.45 MW for both tests S-05-2A and 
S-05-2B), initial test conditions were held for 11 minutes and 12 minutes for Test S-05-2A 
and Test S-05-2B, respectively, to establish equilibrium in the system. At the end of this 
period, all auxiliary systems including the bypass lines were isolated to prevent blowdown 
through those systems. 

During each test, the system was successfully subjected to a simulated 200% 
double-ended cold leg break through two rupture assemblies and two blowdown nozzles, 
each having a break area,of 0.00262 ft2. Pressure to operate the rupture assemblies and 
initiate blowdown was taken from an accumulator system filled with water and pressurized 
to 2250 psig with gaseous nitrogen. Immediately (within 0.02 sec) after initiation of 
blowdown, the lines to the accumulator were again isolated. The effluent from the primary 
system was ejected into the pressure suppression system which was vented to maintain a 
constant pressure of 35 psia. For Test S-05-2A, primary pump speed was maintained 
constant throughout the test at the initial blowdown value at 2340 rp111. For Test S-05-2B 
the primary pump speed was reduced and stopped according to a programmed coastdown 
schedule. The programmed pump speed reduction in Test S-05-2B began approximately two 
seconds prior to blowdown. During the blowdown transient, power to the electrically 
heated core was automatkally controlled to simulate the thermal response of the 
nuclear-heated fuel rods. 

For Tests S-05-2A and S-05-2B, the coolant injection systems were arranged to 
discharge into both system loops at the cold leg injection points (Spools 8, 14 and 42). 
Coolant injection was initiated from the intact and broken loop accumulators into Spools 
8 and 42 respectively, after the system depressurized to 600 psig; injection continued until 
the accumulators were depleted. At approximately 150 psig, the low pressure injection 
pumps were also started. Low pressure injection for the intact loop was into Spool 14, and 
in the broken loop it was into Spool 42. Coolant injection from the low pressure injection 
pumps continued until the tests were terminated 300 sec after initiation of blowdown. 

2. INITIAL TEST CONDITIONS AND SEQUENCE OF EVENTS 

Conditions in the Serniscale Mod-1 system at initiation of blowdowrt are given in 
Tables I and II; the primary system water chemistry prior to blowdown is given in Table Ill; 
and the sequence of events relative to rupture is given in Table IV. 
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TABLE I 

CONDITIONS AT BLOWDOWN INITIATION 

Core power (MW) 

Intact loop cold leg fluid 
temperature (oF) · 

Hot leg to cold leg temperature 
differential ( 0 F) 

Pressurizer pressure (psia) 

Pressurizer water level 
(in.)[b] 

Steam generator feedwater 
temperature (°F) 

Steam generator liquid level 
(from bottom of tube sheet) 
(in.) 

Fluid temperature in broken 
loop (pump side) (°F) 

Fluid temperature in hroken 
loop (vessel s1de) (°F) 

Intact loop cold leg flow (gpm) 

Pressure suppression tank 
WJtcr level (in.) 

Pressure suppression tank 
pressure (psia) 

Pressure suppression tank 
water temperature (°F) 

Measured[a] 

Test S-05-2A Test S-05-28 

1. 453 1.454 

543 542 

67.5 67.6 

2263 2272 

22.9[c] 23.4[c] 

437 445 

115 115 

577 572 

540 546 

143 142 

47.S 47.5 . 

35 35 

62 62[e] 

Specified 

1.444 + 0. 03 

544 + 2 

66 + 1 
' -

2263 + 25 

27.1 

435 + 10 

116 + 2 

572 

Not 
Specified 

[d] 

47.5:!:. 0.5 

35.5 + 

Ambient 

[~] Measured initial conditions are taken from process instrumentation 
read just prior to blowdown. Those measured conditions which did 
not meet the specified initial conditions were considered acceptable 
for analysis purposes within the test objectives. 

· [b] Pressurizer water levels measured down from inside of top head. 
Levels were specified in t~rm~ nf rlifferP.ntial pressure in the 
liquid level measuring system. 

[c] Levels shown correspond to pressurizer system volumes of 0.66 and 
0.67 ft3 (including surge line) for Tests S-05-2A and S-05-28, 
respectively. 

[d] Flow is not specified, since it must be adjusted to achieve the 
required differential temperature across the core. 

[e] Process instrumentation not used. Data taken from last digital 
scan 218 and 203 sec prior to rupture for Tests S-05-2A and 
S-05-28, respectively. 
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TABLE II 

PRIMARY COOLANT TEMPERATURE DISTRIBUTION PRIOR TO RUPTURE[a] 

Temperature (0 F) 

Detector Test S-05-2A Test S-05-2B 

Vessel lower plenum (upper 
portion above filler block) TFV-LP-7 544 544 

Intact loop hot leg (near 
vessel-) RBU-2 609 609 

Intact loop cold leg (near 
pump inlet) TFU-10 541 542 

Intact loop cold leg (near 
vessel) RBU-14A 542 542 

Broken loop cold 1 eg (near 
nozzle) TFB-23 540 540 

Broken loop hot leg (near 
vessel) TFB-30 607 607 

., 

Broken loop cold leg (near 
nozzlP-) TFB-42 599 598. 

[a] Data taken from final digital scan 218 and 203 sec prior to rupture 
for Teits S-05-2A and S-05-2B, respectively. 
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TABLE III 

WATER CHEMISTRY PRIOR TO BLOWDOWN[a] 

Test S-05-2A Test S-05-2B 

pH 9.80 10.3 

Conductivity (~mhos/em) 167 204 

Lithium (ppm) 10 10 

Chlorides (ppm) :3.4 .1 .. 1 

Fluorides (ppm)[b] <0.4 <0.4 

Oxygen {ppm) 0.03 0.04 

Total gas (cc/1) 207 94.5 

Suspended solids {ppm) 0.74 0.95 

[a] Water samples taken at a system pressure of about 2250 psia and a 
system temperature of about .540°F (cold leg). 

[b] Present analytical methods prevent accurate determination of 
fluorides at concentrations of less than 0.4 ppm. 
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TABLE IV 

SEQUENCE OF EVENTS DURING TEST[a] 

Time Relative to Rupture 

Test S-05-2A Test S-05-28 

Core power level established (min) 

Bypass lines valved out of system (sec) 

Slowdown initiated (sec) 

Pump power reduced (sec) 

ECC accumulators valved in (sec)[c] 

Steam generator feedwater and discharge 
valves closed (sec) 

Core power decay transient started (sec) 

Low pressure i~jection system pump~ 
started (sec)[c] 

Core power tripped off (sec)[d] 

-11 

-2.5 

0 

[b] 

0 

2. 7 . 

16 

300 

-12 

-2.5 

0 

-2.5 

0 

1 

2.7 

18 

300 

[a] A time-controlled sequencer was used to control critical events 
during the test. 

[b] For Test S-05-2A pump power was controlled to maintain pump speed 
constant throughout blowdown at the prP.hlowdown spPPrl. 

[c] Injection from ECC accumulators and low pressure injection 
system pumps does not start until system.pressure drops below 
accumulator or pump pressure, respectively. · 

[d] Core power tripped manually at termination of test. r 
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III. DATA PRESENTATION 

The data from Semiscale Mod-1 Tests S-05-2A and S-05-2B are presented with brief 
comment. Processing analysis has been performed only to the extent necessary to obtain 
appropriate engineering units and to assure that the data are reasonable and consistent: In all 
cases, in converting transducer output to engineering units, a homogeneous fluid was 
assumed. Further interpretation and analysis should consider that sudden decompression 
processes such as those occurring during blowdown may have subjected the measurement 
devices to nonhomogeneous fluid conditions. 

The performance of the system during Test S-05-2A was monitored by 216 detectors 
and f?r Test S-05-2B by 217 detectors. The data obtained were recordecJ on both digital and 
analog data acquisition systems. The digital dala we1t: It:Curded at a sample ruto of 
57.5 points per sec. Long term plots (-20 to 300 sec) were compressed at a 20 to 1 ratio 
giv~ng an effective sample rate of 2.875 points per sec. Short term plots (-6 to 42 sec) were 
compressed at a 3 to 1 ratio ·giving an effective sample rate of 19.17 points per sec. The 
analog system was used to provide better resolution capability (needed as input to various 
data analysis codes) and to provide redundancy. 

The data are presented; in most instances, in the form of composite graphs to 
facilitate comparison of the values· of given variables between the two tests. The scales 
selected for· the graphs do not reflect the obtainable resolution of the data (the data 
processing techniques are described further in Reference 1 ). 

Figures 3 through 8 and Table V provide supporting information fur interpretation of 
the data graphs shown in Figures 9 through 580 and provide relative locations of all 
detP-~tors useci during Tests S-05-2A and S-05-2B. Table V groups the measurements 
according to measurement type; identifies the specinc measurement location and the range 
of the detector and actual recording range of the data acquisition system; provides brief 
comments regarding the data; and references the measurements and comments to the 
corresponding figure. Figures ·9 through 580 present all the blowdown and reflood data 
obtained. Time zero on the graphs is the time of ruptUie initiation. Appendix A provide~ 
information explaining data adjustments and posttest data processing for data conversion 
into engineering units. 
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TABLE V 

DATA PRESENTATION FOR SEMISCALE MOD-1 TESTS S-05-2A AND S-05-28 

Measurement 

FLUID TEMPERATURE 

Intact lonp 

RBU-2 

TSU-7 

TFU-10 

RBU-14A 

TFU-146 

Broken loop 

TFB-20 

TFB-23 

TFB-30 

TFB-37 

TFB-42 

Inlet Annulu~ · 

TFV-ANN-4A 

TFV-ANN-4M 

Oowncomer Annulus 

TFV-ANN-35A 

TFV-ANN-70A 

I>V-ANN-II!iA 

TFV-ANN-156A 

Upper Plenum 

TFV-UP+l3 

Lower Pl en urn 

TFV-LP-2 

TFV-LP-4 

TFV-LP-) 

Core 

TFV-CDRE-1 N 

location and Collll1ents[a] 

Chromel-Alumel ttiennocouoles unless 
specified otherwise. · 

Hot leg, Spool 2, 46 in. from vessel 
center (platinum resistance bulb). 

Cold leg, Spool 7, 243 in. from 
vessel center (shielded}. 

Cold leg, Spool 10, 144 in. from 
vessel center. 

Cold leg, Spool 14, 43 in. from 
vessel center, upstream of cold leg 
injection port (p·latinum resistance 
bulb). 

Cold leg, Spool 14, Jg in. from 
vessel center, downstream of cold 
leg injection port. 

Cold leg, Spool 20, 21 in. from 
vesse 1 center. 

Cold leg, Spool 23, g] in. from 
vessel center. upstream of vessel­
side nozzle. 

Hot leg, Spool 30, 16 in. from 
vesse 1 center. 

Cold leg, Spool 37, 276 in. from 
vessel center along hot leg, dis­
charge of simulated steam generator. 

Cold leg, Spool 42, 414 in. from 
vessel center along hot leg, upstream 
of pump-side nozzle. 

, in. below cold leg centerline, 
0.2 in. from vessel wall. Type J 
iron-cons tan tan thennocoup 1 es. 

D'. 

180'. 

Centered in annulus, Type J iron­
cons tan tan thennocoupl es. 

35 in. below cold leg centerline, 
n• 

70 in. below cold leg centerline, 
0'. 

115 in. below cold leg centerline, 
0'. 

156 in. below cold le~ centerline, 
0'. 

In upper plenum, 13.5 in. above 
cold leg centerline at 180°. 

On fluid thennocouple rack, 1 in. 
frOm vessel center, 45°. 

2.0 in. above top of lower plenum 
filler. 

4.0 in. above top "of lower plenum 
filler. 

7.0 fn. above top of lower plenum 
filler. 

In cor~ flow mixer box, 150 in. 
ln:luw 1.uhl lev 1.1':11lt:d int:' (a 
~··t of rov cone Ill). 

Detector 

D to 2300'F 

D to lOOO'F 

0 to lOOO'F 

0 lu 2300"F 

o to 1400'r 

0 to 140D'F 

0 to 23DO'F 

0 to 230D'F 

D to 23DO'F 

17 

Ran e[•J 

Data Acquisition 
Sys tern 

o to 59l'r 

0 to lODO'F 

0 to 1017'F 

0 to lOOO'F 

o to 1017'F 

0 to 803"F 

0 to 803'F 

0 to lDll'F 

0 to 1017'F 

0 to 1017?F 

g, 10 

11, 12 

13, 14 

15, 16 
17. 18 

]g, 20 
21, 22 

23, 24 

25, 26 

27. 28 

29, 30 

31, 32 
33, 34 

35, 36 

37. 38 

39, 40 

41, 42 

43, 44 

45, 46 

47. 48 

4g, 50 

51, 52 

53, 54 

55, 56 

Measurement· Cotmlents [b] 



TABLE V (continued) 

Measurement 

Core Gr1d Spocer·s 

Grid Spacer 

TFG- 5CD-45 

Grid Spacer 6 

TFG-6A8-45 

Core Barrel 
Insulation Gap 

TFV-CIG-70A 

V~~!:.el Filler 
Insulation GJp 

TFV-FIG-156A 

ECC System 

TFU-ECC-BC 

TFU-ECC-14 

TF8-ECC-42 

Steam Generator 

TFU-SGFW 

TFU-SGI 

'I fU-!>~J 

Pr•essu•·izer 

TFU-PRIZE 

Location and Co1m1ents[a] 

55 in. below cold leg centerline. 
21.5 in. above top of heated length. 

Thermocouple in space defined by 
Columns C and D, Rows 4 and 5. 

76 in. below cold leg centerline, 
l/2 in. above top of heated length. 

Thermocouple in space defined by 
r.nlumns A and 8, P9w~ 4 and 5. 

Thl.i'iliO..:ouplc in 'paoo ~gfino~ t>y 
Columns C and U, Kows 4 and 5. 

70 in. below cold leg 
centerline, 0°. 

156 in. below cold leg 
centerline, 0°. 

In ECC line leading to Spool 
8 Tap C. 

In ECC line leading to ·intact 
loop spool 14. 

In ECC line leading to broken 
loop Spool 42. 

in feedwater line leading t6 Healn 
generator. 

Secondary side, 12 in. above bottom 
of tube sheet . 

.leLuu!Jury ;j h.h;; C4 i 111 Ub.)'r'C. IJoUom 
of tui.J~ ~~~~~l. 

~l:!cunUar•y ~ ld~. 40 ln. ul.ruv'(! lrulliJ•ll 
of tube ~hcct. 

In surge line, near pressurizer 
exit, between turbine flowmeter 
and preuurizer. 

Detector 

0 to 2300"F 

0 to 1400"F 

0 to 2300"F 

0 to 2300"F 

0 to 2300"F 

0 to 2300"F 

Pressure Suppress ion 0 to 2300°F 
System 

TF·PSS·33 33 in. from bottom of tank. 

TF-PSS-130 130 in. from bottom Of tanK. 

MATERIAL TEMPERATURE 

Intact loop 

T~U-lTl ~ 

TMU-15TI6 

Broken Loop 

TM8-20Bl6 

TM8-30TI6 

Chromel·Alumel thermocouples 
unless specified otherwise 

llul leg; ~pool I, top, 1/lb 10. 
from pipe 10, 29 in. from vessel 
center. 

Cold leg, Spool 15, top, 1/16 in. 
tram plpe 10. 17 1n. frum v~::.::.t!l 
center. 

Cold leg, Spool 20, bottom, 1/16 in. 
from pipe 10, 21 in. from vessel 
center. 

Hot leg, Spool 30, top, l/16 in. 
from pipe 10, 16 in. from vessel 
center. 

0 to 2300"F 

0 to 2300"F 

Ran e[a] 
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Data Acquisition 
System 

0 to 2382"F 

o to 803"F 

0 to 1017"F 

U to oYl"F 

0 to 59l"F 

0 to I017"F 

0 to 59l"F 

0 to $91'~ 

0 to 59l"F 

0 to 1017"F 

57. 58 

59, 60 

61. 62 

63, .64 

65, 66 

67. 68 

69, 70 

71, 72 

7J, 74 

]'j, 7G 

77 7R 

79, 80 

81' 82 

OJ, 0~ 

0~. OG 

87. 88 

89, go 

91, g2 

Measurement Corrments[b] 

Thr.nnotouDle faile~. 

Test S-05-2A had noisy 
thennt:u:IJu['l 1 '!. 



Measurement 

Vessel Filler 

TMV-FI-4M 

TMV-FI-ISA 

TMV-FI-3SA 

mV-FI-llSA 

TMV-FI-IS6A 

TMV-F0-1 S6A 

Vessel Filler 
Insulator 

TIV-F0-3SA 

TIV-F0-3SM 

TIV-F0-70A 

TIV-FO-llSA 

Core Barrel 

TMV-CI-70A 

TMV-CI-llSA 

Tf.\V-CU-70A 

mv-co-115A 

Core Housing Filler 

TMV-HF-llSW 

TMV-HF-138W 

Steam Genera tor 

TMU-SGl 

TMU-SG2 

TMU-SG3 

CORE HEATER 
CLAUUING t;MPt;IU\tuHt;~ 

High Power Heaters 

TH-04-14 
TH-04-29 

TABLE V (continued) 

location and Conments[a] 

Type J iron-constantan. 

4 in. below cold leg centerline, 
1/lfi in, from filler ID, 180°. 

15 in. below cold leg centerline, 
1/16 in. from filler 10, 0°. 

35 in. below cold leg centerline, 
1/16 in. from filler 10. o·. 
115 in. below cold leg centerline, 

.. 1/16 in. from filler 10, 0°. 

156 in. below cold leg centerline, 
l/16 in. from filler 10, 0°. 

156 in. below cold leg centerline, 
0.65 in. from filler 00, 0°. 

Outer surface of ,insulator, Type 
J iron-constantan thermocouples. 

35 in. below cold leg centerline. 
o•. 

35 in. below cold leg centerline, 
180". 

70 in. below cold leg centerline, 
o•. 
115 in. below cold leg centerline, 
o•. 
Type J iron-constantan th~nnocouples 

70 in. below cold leg centerline, 
1/16 in. from core barrel ID, 0°. 

115 in. below cold leg centerline, 
1/16 in. from core barrel 10, 0°. 

70 in. below cold leg centerline, 
1/16 in. from core barrel OD, 0°. 

115 in. below cold leg c.entei'lil•t:-, 
1/16 in. from core barrel OD, 0°. 

On core housing filler, 115 in. 
below cold leg centerline, 0.20 in. 
from outer surface, 315°. 

On core housing filler, 138 in. 
oe1ow co1o 1eg eentertl~e. u.~u in. 
from outer 5urf.1ce, 315°. 

On a steam generator tube. 12 in. 
above bottom of tube sheet, on 
tube 00. 

On a steam genera tor tube, 24 in. 
above bottom of tube sheet, on 
tube DO. 

On a steam genera tor tube, 48 in. 
ab-ovo b-ottom of t~o~bo 'hoot, on 
tube 00. 

Chromel-Alumel thermocouples. 

Heater at Column 0, Row 4. Thermo­
couples 14 in. (270") and 29 in. 
(315°) above bottom of core. 

Ran e[a) 

Data Acquisition 
Detector S~stem 

D to 140D"F 0 to 803"F 

0 to 230D"F o to 1017"F 

0 to 2300"F 0 to 1Dl7"F 

0 to 1400"F 0 to 803"F 

0 to 140D"F 0 to 803"F 

0 to 230D"F 0 to 1Dl7"F 

0 to 230D"F 0 to S9l"F 

D to 2300"F 0 to 2382"F 
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Figure[•) 

93, 94 

9S, 96 

97. 98 

99, 100 

101, 102 

103, 104 

lOS, 106 

107, 108 

109, 110 

lll, 112 

113, 114 

11S, 116 

117. 118 

119, 120 

121, 122 

1?~. 1?4 

12S, 126 

127. 128 

129, 130 

131, 132 
133, 134 

Measurement Coltlllents[b] 

Test S-05-28 thermocouple 
rail~t.l d.L L=268 sec. 

Data questionable due to secondary 
thermocouple junction or fluid 
contact (or both) with junction. 



Measurement 

TABLE V (continued) 

Location and Corrments[a] Detector 
Data Acquisition 

System 

Hi9h Power H~;>oHPro; (c:ontinued) 

TH-05-29 

TH-E4-09 
TH-E4-2a 
TH-E4-55 

TH-E5-25 

Low Power Heaters 

TH M-09 
TH-A4-29 
TH-A4-39 

TH-A5-29 
TII-A5 ·45 

TH-83-32 

TH-85-29 
TH-RS-33 

TH-86-29 

TH-C2-3a 

TH•C4•£0 
TH-C4-53 

TH-C5-2a 

TH-C7-07 
TH-C7-15 

TH-01-21 

TH-02-14 
TH-02-61 

TH-03-29 
TH-03-39 

TH .. DG-l!i 
TH-06-25 

fll-D?-20 

TH-Da-27 
TH-Da-57 

TH-El-33 

TH-E~-?0 
TH-E2-33 

Heater at Column D. Row 5. Thermo­
couple 29 in. (225°) above bottom 
of core. 

Heater at Column E, Row 4. Thermo­
couples 9 in. {lao•), 2a in. (90°), 
and 55 in. (0°) above bottom of 
core. 

Heater at Column E. How~- lhEkffiO­
couple 25 in. (90°) above bottom 
ur l,.I.JI ~-

He<:~t~;>r nt r.nlumn A. Row 4 Thenno­
couples 9 in. (105°), 29 in. 
(240°) and 39 in. (300°) above 
bottom of core. 

Heater at Column A, Row 5. Thermo­
couples 29 in. (1A0°) and 45 in. 
(255°) above bottom of core. 

Heater at Column 8, Row 3. Thermo­
o;ouple n in. (1~!1°) above bottom 
of core. 

Heater at Column 8, Row 5. Thermo­
couples 29 in. {150°) and 33 in. 
(45°) above bottom of core. 

Heater at Column 8, Row 6. Thermo­
coupl~ 79 in. (45°) above bottom 
of core. 

Heater at Column C, Row 2. Thenno­
cuu1Jlt:! 38 in. (225°) .:lbovc bottom 
of core. 

llcottl" at tahtmn t;, R(\\•J II Thqrrm. 
couples 26 in. (75°) and 53 in. 
(300°) above Uuttonl of core. 

Heater at Column C, Row 5. Thermo­
couple 28 in. (315°) ahnvP. hnttom 
of r.nrP. 

Heater at Column C, Row 7. Thenno­
couples 7 in. (345°) and 15 in. 
(255°) above bottom of core. 

Heater at Column 0, Row 1. Thermo­
couple 21 ln. (330°) above bottom 
of core. 

Heater at Column 0, Row 2. Thermo­
couple 14 in. (U.o.) and 61 1n. 
(270°) above bottom of core. 

Heater at Column 0, Row 3. Thermo­
couples 29 in. (l!i0°) and 39 in. 
(210°) above bottom of core. 

Hc.Jtcr at Column 0, Row 6. fherlll('l­
couples 15 in. (90°) and 25 in. (255°) 
above bottom of core. 

1-teater at LOIUrt'lM U, IWW 'l. lin~r·mu: 
couple 20 in. (60°) above bottom 
of eol"e. 

Heater at Column 0, Row 8. Thermo­
couples 27 in (lao•) and 57 in. (15°) 
above bottom of core. 

lleuter at Column E, Row 1. Thermo­
couple 33 in. (60°) above bottom of 
core. 

HPatPr •t r.olumn E. RQW 2. Thenno­
couples 20 in. (210°) ana 33 ~n. 
(315n) aiJove bottom of core. 

o to 23oo•F 0 to 23a2•F 

20 

Measurement Conments[b] 

135, 136 

137' 138 
139, 140 
141' 142 

14J, 1-11 

145, .146 
147' 14a 
149, 150 

151' 152 
153, 154 

155, 156 

157' 15a 
159, 160 

161, 162 

163, 164 

165, 166 
167' 168 

169, 170 

171' 17Z 
173, 174 

I 75, 176 

177' 17a 
179, 180 

lal' la2 
la3, la4 

100, 'r8U 
la7' las 

1\?Q, 109 

191' 192 
193, 194 

195, 196 

197' 19a 
199, zoo 



Measurement 

TH-EJ-05 
TH-EJ-20 
TH-EJ-24 

TH-E6-08 
TH-E6-28 
TH-E6-37 

Tll-(7-44 

TII-E0-14 
TH-E8-2g 
TH.-E8-45 

HI-F2-07 
TH-F2-22 
TH-F2-25 

TH-F4-14 
TH-F4-2g 
TH-F4-44 

I H->5-~U 
TH-F5-26 
TH-F5-33 
TH-F5-53 

·1 H-G3-I J 

TH-G4-2g 
TH-G4-33 
TH-G4-38 

TH-G5-14 
TH-G5-24 

TH-H5-32 

PRESSURE 

Intact loop 

PU-13 

PU-15L 

Br~~en Loop 

P8-23 

P8-37 

P8-HN1 

P8-CN1 

TABLE V (continued) 

location and Corrments[a] 

Heater at Column E, Row 3. Thermo­
couples 5 in. (15"), 20 in. (165"), 
and 24 in. (75") above bottom of 

Heater at Column E, Row 6. Thenno­
couples 8 in. (150"), 28 in. (285"), 
and 37 in. (330°) above bottom ' 
core. 

lleater at Column [. Row 7. Thermo­
couple 44 in. (195°) above bottom 
of core. 

Hel!lter at Coluflll) E, Row 8. Thermo­
couples 14 in. (150"), 2g in. (225"), 
and 45 in. (300") above bottom of 
core. 

HciltCI" Jt Column F, Row 2. Thermo­
couples 7 in. (255°), 22 in. (105"), 
and 25 in. (0°) above bottom of core. 

Heater at Column F, Row 4. Thermo­
couples 14 in. (go•), 2g in. (165°), 
and 44 in. (210°) above bottom of core. 

Heater at t:olumn ~. Kow 5. !henna­
couples 20 in. (255"), 26 in. (165"), 
33 in. (315"), and 53 in. (30°) above 
bottom of core. · 

Heater at Column G, Row J. Tnermo­
couple 13 in. (150°) above bottom 
of core. 

Heater at Column G, Row 4. Thermo­
couples 2g in. (300"), 33 in. 
(225"), and 38 in. (30") above 
bottom of core. 

Heater at Column G, Row 5. Thermo­
couples 14 in. (45°) and 24 in. 
(330°) above bottom of core. 

Heater at Column H, Row 5. Thermo­
couple 32 in. (45°) above bottom 
of core. 

Cold leg, Spool 13, 54 in. from 
vesse 1 center. 

Cold leg, Spoo.l 15, 16 in. from 
V~SM:!l C~llt.~r·, lU d lmU::O!Jh~r·~ 
(low range). 

Cold leg, Spool 23, g2 in. from 
ve~~cl center, up~trcJm of nozzle 
(tee off OP tap). · 

Cold leg, Spool 37, 282 in. from 
vessel center along hot leg. 

Cold lea. Spool ti'Z, 415 in. fr(IJT1 
vessel center along hot leg, up­
stream of pump-side nozzle (tee 
off OP tap). 

Pump-side nozzle, nozzle throat, 
419 in . .from Vessel center along 
hot leg (tee off OP tap). 

Cold leg, Spool 23, vessel-side 
nozzle, nozzle throat, 96 in. 
from vessel r.entf;'r Alnn9 c:nlct 
leg, 45". 

Detector 

0 to 3000 
psi 

0 to 500 psi 

0 to JOOO 
psi 

21 

Ran e[•J · 

Data Acquisition 
System 

0 to 45g7 ps ia 

0 to 553 psia 

0 to 4Jlg psia 

0 to 4358 psi a 

0 tn 47AA pc;iA 

U to 4b~J psia 

0 to 2431 ps ia 

Figure[•) 

201, 202 
203, 204 
205, 206 

207. 208 
2og, 210 
211, 212 

21J, 214 

21G, 21G 
217. 218 
2lg, 220 

221. 222 
223, 224 
225. 226 

227. 228 
22g. 230 
231. 232 

l:n, l34 
235. 236 
237. 238 
2Jg. 240 

?41, 242 

243, 244 
245, 246 
247. 248 

24g. 250 
251. 252 

253, 254 

255. 256 

257. 258 

25g. 260 

261, 262 

7fi~. ?M. 

~b~. ~bb 

267. 268 

Measurement Corrments[b) 

Test S-05-2A had noisy 
thennocoup 1 e. 

Data acquisition system 
ul' ll~:Ledur !ioalur"aleU L~:Lweeu 
t = -20 sec to t = 18 set:', 



Measurement 

Vessel 

PV-UP+lO 

PV-LP-166 

ECC System 

PU-ACC 

PB-ACC 

Steam Generator 

PU-SGSO 

flrc::;::;uri zcr 

PU-PR!ZE 

Pressure Suppress ion 
System 

P-PSS 

DIFFERENTIAL PRESSURE 

Intact loop 

nPII-IIP-J 

OPU-3-7 

OPU-/-BC 

OPU-7-10 

O~U-12-10 

OPU-12-lOL 

OPU-12-15 

OPU-15-1 

OPU-15-ll 

TABLE V (continued) 

Location and Corrments[a] 

In upper plenum, 10 in. above cold 
leg centerline, mounted on standoff. 
30°. 

In upper part of lower plenum, 166 
in. below cold leg centerline, 
mounted on standoff, 225°. 

In brok.el"' loop accumulator. 

Secondary side steam dome.· 

Pressurizer steam dome. 

Suppress ion tank top. 

Elevation difference between 
transducer taps is zero unless 
otherwise s~eci fi~l.l. 

Upper plenum 10.5 in .. above 
cold leg centerline at 30° to 
hot leg, Spool 3, 62 in. from 
vessel center. U~pe~ Pl~fiUifi tap 
is approximately 2 in. above Spool 
3 tap. 

Across steam generator, hot leg 
Spool 3, 62 in. from vessel center 
to cold leg !;pool 7~ ~Jl in. from 
Vl:!!io!ioel LE!IIler. :l!Juul :l lo!J i.~o 
approximately IH 1n. above 5pool 
1 L•V· 

Detector 

0 to 2500 
psi 

0 to 3000 
psi 

0 to 750 psi 

0 to 3000 
psi 

0 to 2500 
psi 

0 to 250 psi 

+50 in. 
Water 

+500 in. 
Water 

Steam generator outlet, colcl leg +50 in. 
Spoo 1 7, 231 in. from vesse 1 center, Water 
to cold leg Spool 8 Tap C, 1g7 in. from 
vessel center. Spool 7 tap is 37 in. 
above Spool 8 Ta~ C. 

Across steam generator, hot leg +50 in. 
inlet:, ~nlrt 1Pg Spool 7, 231 in. Water 
from vessel center, to cold leg 
Spool 10, 141 in. from vessel 
center. 

Pump outlet to pump inlet, cold 
leg Spool It!, /':J in. from vessel 
center, to cold leg Spool 10, 141 
in. from vessel center. Spool 10 
tap is 10 in. below Spool 12 tap. 

Pump outlet to pump inlet, cold 
Jol) ~P,~Q! l"l, .1'::- '~'~ TV'nm v~tt~l 

center, to cold leg Spool 10, 141 
in. from vessel center. Spool 10 
tap is 10 in. below Spool 12 tap 
(low range). 

Across cold leg inJection point, 
cold leg Spool 12, 75 in. from vessel 
center, to cold leg Spool 15, 16 in. 
from vessel center. 

Cold leg to hot leg; cold leg Spool 
15, 16 in. from vessel center, to 
hot leg Spool 1, 31 in. from vessel 
center. Spool 15 tap is 8.5 in. 
below Spool 1 tap. 

Cold leg to hot leg, cold leg Spool 
15, 16 in. from vessel center, to 
hot leg Spool 1, 31 in. from vessel 
center. Spool 15 tap is 8.5 in. below 
Spool 1 tap (low range). 

!_SU psi 

+100 in. 
w~n~r 

+100 1n. 
Water 

+500 in. 
Water 

+100 in. 
Water 

Ran e[a] 

22 

Data Acquisition 
System 

0 to 3106 psia 

0 to 2492 psia 

0 lu 746 !J~id 

0 to 2024 psia 

0 to 3180 psia 

0 to 347 psia 

:!;2.4 psid 

:!;25 psid 

!2.5 psid 

!_2.4 psid 

~ 50 psid 

!_4.9 psid 

:!;4.8 ps1d' 

:!;25 psid 

:!;4.8 psid 

269' 270 

271' 272 

275, 27G 

277' 278 

279, 280 

281' 282 

~83, 284 
285, 286 

287' 288 

289' 290 

291' 292 
293, 294 

295, 296 
297' 298 

299, 300 
\ltl. ,\(11 

303, 304 
305, 306 

307' 308 
309, 310 

311' 312 
313, 314 

Measurement CoiTillents[b] 

Data acquisition system or 
detector for Test S-05-2A 
saturated near t=O sec, 
L!:jj S!;!C I diiU L:;;:~' S!;!C. 

Tesl S-05-28 unly. 

Data acquisition system or 
detector for Test S-0>-~A 
o::tlturAt.j:lort nj:lotll" t.E<!=i o::j:lor; tlnrt 

intermittently between t=22 sec, 
ar1d t=42 sec. 

Data acquisltion system 
\rlll/l"rll tJII ill i.-7 ""'· 111111 
intermittently from t=22 sec to 
t=63 sec for Test S-05-2A, 
and to t=7 sec for Test S-05-28. 

Data acqu1s1t1un system fur" 
Test S-05-2A saturated near 
t=5 sec. 

Data acquisition sys tern saturated 
intermittently from t=20 sec 
to t=59 sec for Test S-05-2A, 
and from t=20 sec to t=2. 5 sec 
for Test S-05-28. 



Measurement 

TABLE V (continued) 

Location and CoiT1Ilents[a] Detector 

Ran e[a] 

Data Acquisition 
System 

Intact loop kontinued) 

DPU-15-JANN 

DPU-PRESLL 

DPU-PR-4 

Broken loop 

DPB-UP-30 

DPB-21-JANN 

Ulits-~U-~tiL 

DPB-32U-36L 

DPB-36L-37 

DPB-37-38 

DPB-38-40 

DPB-40-42 

~ 
DPV-UP-IANN 

DPV-0-9GQ 

DPV-9-26QQ 

Cold leg Spool 15, 16 in. from +100 in. 
vessel center, to 1nlet annulus, 9 Water 
in. below cold leg centerline at 
225°. Spool 15 tap is 9 in. above 
inlet annulus tap. 

Pressurizer water level. Eleva- +50 in. 
tion difference between taps is Water 
!jJ i11. lower tap is 3. 5 in. di.JOvt: · 
pressurizer exit. 

Pressurizer bottom to Spool 4: Eleva- .±.1000 psi 
thm di ff~rem::~ between t<tvs is 
62 in. Spool 4 tap is 55 in. below 
pressurizer exit. 

Vessel upper plenum, 10.5 in. above 
cold leg centerline at 30°, to hot 
leg Spool 30, 18 in. from vessel 
center. Upper plenum tap is 2 in. 
above Spool 30 tap. 

Cold leg Spool 21, 49 in. from 
vessel center, to vessel inlet 
annulus, 9 in. below cold leg 
centerline at 225°. Inlet annulus 
tap is 9 in. below Spool 21 tap. 

Across ent1re Slmulated steam gen­
erator assembly, hot leg Spool 30, 
18 in. from vessel center, .. to cold 
leg Spool 36 lower tap, 242 in. 
from vessel center.,Spool 30 tap is 
19 in. below Spool 3~ lower tap. 

+100 in. 
Water 

+100 in. 
Water 

:';.>UU psi 

Across simulated steam generator .:!:,500 psi 
orifice assembly, hot leg Spool 32 
upper tap, 73 in. from vessel center, 
to Spoo 1 36 .1 ower tap, 242 in. from 
vessel center. Spool 32 upper tap 
is Hi in. above Spool 3G lowet' tap. 

Across nozzle assembly, Spool 36 
lower tap, 242 in, from V0$$01 
center along hot leg, to Spool 37, 
282 in. from vessel center along 
hot leg. Spool 37 tap is 40 in. 
below Spool 36 lower tap. 

Across turbine flowmeter and drag 
disc, cold leg Spool 37, 282 in. 
from vessel center along hot leg, to 
cold leg Spool 38, 305 in. from 
vessel center along fmt leg. 5,puol 
37 tap i~ 23 in. above SP.ool 38 tap. 

Across simulated pump, cold leg 
Spool 38, 305 in. from vessel center 
along hot leg, to cold leg Spool 40, 
365 in. from vessel center along hot 
leg. 

Across elbow leading to spoo,l. up­
stream of pump-side nozzle. Cold 
leg Spool 40, 365 in. from vessel 
center along hot leg, to Spool 42, 
415 in. from vessel center along 
hot leg. Spool 40 tap is 40 in. 
below Spool 42 tap. 

Upper plenum, 10.5 in. above cold 
leg centerline at 30° to inlet 
annulus, 9 in. below cold leg center­
line at 225°. Elevation difference 
between taps is 19 in. 

Inlet annulus cold lea centerline at 
90°, to 9 in. below cold leg center­
line at 225°. Elevation difference 
between taps is 9 in. 

Inlet annulus. 9 in. below cold leg 
centerline at ~~~·, to downcomer q~p. 
26 iu. IJeluw l:OhJ·lefi cenler'line al 
225°. Elevation difference bftween 
taps is 17 in. 

:':.50 psi 

+50 in. 
Water 

:':.1000 psi 

+50 in. 
Water 

+300 in. 
Water 

+50 in, 
Water 

+50 in. 
w~~~r 

23 

:':.4.9 psid 

:':.2.5 psid 

:':.1357 psid 

~2.4 psid 

!;4.8 psid 

~5UU psid 

~500 psid 

:':.50 psid 

~3.2 psid 

:':.1353 psid 

~2.5 psid 

:':.14.7 psid 

!.?·Fa p5id 

:':.2.4 psi~ 

315, 316 
317' 318 

319, 320 

323, 324 
325, 326 

327' 328 
329, 330 

331' 332 

333, 334 

335, 336 

337' 338 

339, j40 

341, 342 

343, 344 
345, 346 

347' 34R 
349, 350 

351' 352 
353, 354 

· Measurement Comnents[b] 

Uncertainty for the data from 
Test S-05-28 is increased due 
to an offset obsened in the 
data prior to blowdown initiation. 
The offset appears to be variable 
and to decrease with time after 
blowdown initiation. 

For Test S-05-28, data acquisition 
system electronic gain aPpears toof 
have resulted in a multiplication 
the data by a factor of 2. 



Measurement 

Vesse 1 (cant i nued) 

OPV-9-166QQ 

OPV-26-55QM 

OPV-55-llOMM 

OPV-110-156MQ 

OPV-166-173QQ 

OPV-166Q-UP 

Vessel Core 

OPVC-89W-UP 

OPVC-89-1 06WQ 

fCC ~'13Triol 

O~U-ACC-f~ 

OPB-ACC-TB 

Steam Generator 

OPU-SG-SEC 

OPU-SG-OISC 

VOLUMETRIC FLOW RATE 

Intact Loop 

FTU-1 

FTU-9 

FTU-13 

FTU-15 

TABLE V (continued) 

location and Conrnents[a] Detector 

Inlet annulus, 9 in. below cold leg +300 in. 
centerline at 225°, to lower plenum, Water 
166 in. below cold leg centerline 
at 225°. Elevation difference be-
tween taps is 157 in. 

Across part of downcomer, 26 in. +50 in. 
(225"), to 55 in. (180°), below cold water 
1 eg centerline. Elevation difference 
between taps is 29 in. 

Ac,-oss part of downcomcr, 55 in. +100 in. 
(100"), Lu 110 iu. (loon), Ldun ;l);t.:.i' 
cold leg centerline. Elevation 
difference between taps is 55 in. 

Across part of downcomer, 110 in. +100 in. 
(180°), to 156 in. (225°), below cold water 
leg centerline. Elevation difference 
between tops is 46 in. 

Across part of lower plenum, 166 in. +20 in. 
(225"), to 173 in. (225"). below cold water 
1 eg cer'lter11 nc. El cvd L i uu d i fft!r't!llct! 
between taps is 7 in. 

Lower plenum, 166 in. below cold +300 in. 
leg centerline at 225°, to upper Water 
plenum, 10.5 in. above cold leg 
centerline t~t: ~no. FlP.vat.inn dif-
ference· between taps is 177 in. 

Upper segment of actiiJe core region, 
~Y in. below cold leg centerline 
(315°}, to upper plenum core tube, 
10.5 in. above cold leg centerline 
(30"). Elt!VdliOu I.Jifference between 
t.•ns h 100 in. 

+500 in. 
Water 

In active core region, upper segment, +50 in. 
89 in. below cold leg centerline Water 
(315()), to 10& ;n: bdo\1 (:!Sld leg 
centerline (225°). Elevation diff-
eH:m.:~ llclw.::c.n top~ i3 17 ;n. 
fere 

Top to bottom uf lulaet loop 
accumulator. Elevation difference 
between taps is 108 in. 

Top to bottom of broken loop accumu­
lator tonk. Elevation difference be­
tween taps is 84 in. 

r-500 in. 
Water 

+50 in. 
Water 

Secondary side, differential pressure +100 in. 
T.a~< M ~'i in. nlrJI JZ6 in. ObQVe Wa\~r 
bottom of Lulu~ sheet. Elevation 
difference between taps is 81 in. 

Across venturi tube, 66 in. down- +500 in. 
stream from steam generator dis- Water 
charge. 

Turbine flowmeter, bidirectional. 

3-in. Schedule 160 pipe. 

Hot leg, Spool 1, 18 in. from 
vesse 1 center. 

Cold leg, Spool 9, 154 in. from 
vessel center. 

Cold leg, Spool 13, 64 in. from 

Cold leg, Spool 15, 29 in. from 
vesse 1 center. 

+20 to +400 gpm -

+80 to +800 gpm -

:!:20 to !BOO 

+20 to +BOO gpm -

Ran e[a] 

24 

Data Acquisition 
Sys tern 

:!:14.5 psid 

:!;2.8 psid 

.!_'1.9 psid 

:!:_4.9 psid 

:0.98 psid 

:!;14.7 psid 

:!:25 psid 

:!:2.5 psid 

:_25 p::;id 

:5.3 psid 

:!:_4.8 psid 

:!:24.5 psid 

:!:1200 gpm 

:!:1200 gpm 

:!:1200 9pm 

:!:1000 gpm 

355. 356 
357. 358 

359, 360 
361, 362 

363. 364 
lii' lii 

367. 368 
369, 370 

]/1, ]/l 
373, 374 

375, 376 
377. 378 

379, 380 
301, 302 

383. 384 
385. 386 

387. 388 

389. 390 

391, 392 

393, 394 

395, 396 
397. 398 

399, 400 
401, 402 

403, 404 

407. 408 
409, 410 

Measurement CoiTITlents[b] 

Detector saturated intermittently 
for Test S-05-2A from t=l sec 
to t=fiS '\P:r.. 

Data acquisit1on system 
range may exceed rated 
detector range; however, 
turbine response is 
1 inear to flow rates 
we 11 beyond the rated ran'Je. 

Data acquisition system 
saturated intermittently for 
Tc~t S·05-2A fr·um t.c27 $Ct:. to 
t=63 sec. 



Measurement 

Broken Loop 

FTB-21 

FTB-30 

FTB-37 

FTV·CORE-!N 

ECC System· 

FTU·LP!S 

rTO-LP15 

FTU-ACC 

FTB·ACC 

Pressurizer 

FTU-PR!ZE 

FLUID VELOCITY 

FTV-40A 

'FTV·40M 

MOMENTUM FLUX 

Intact lOOQ 

FOU-l 

FOU·S 

FOU-10 

FOU-13 

FOU-15 

Broken Looe 

FOB-21 

FOB-23 

TABLE V (continued) 

location and COiliJlents(a] 

Schedule 160 pipe. 

Cold log, Spool 21. 58 in. f•om 
vessel center; 3-in. pfpe. 

Hot leg, Spool 30, 25 in. f•om 
vessel center; 3-in. pipe. 

Cold leg, Spool 37, 2go in. f•om 
vessel center along hot leg; 2-fn. 
pipe.. 

Entrance to core, "'158 in. below 
cold leg centerline. 

In line leading from LPIS pump 
for intact loop, 1/2-in. line. 

In 1 inc leading from LPIS pump 
for broken loop, 3/4-in. line. 

In line leading from intact loop 
accumulator, l-in. line. · 

In 1 ine leading from broken loop 
accumulator, l-in. line. 

1-1/2-in. turbine. 

Surge 1 ine. 

Turbine flowmeter, bi.directional. 

40 in. below cold leg centerline, 
o•. 

40 in. below cold leg centerline, 
180°. 

Drag disc, bidirectional. 

3-in. pipe. 

Hot leg, Spool 1. 29 in. from 
vessel center; target size 
0.875 in. 

Hot leg, Spool 5, 100 in. from 
vessel center; target size 
1.0 in. 

Cold leg, Spool 10, 137 in. from 
vessel center; target size 0.875 in. 

Cold leg, Spool 13, 54 in. from 
vessel cente~; target size 0.875 in. 

Cold leg, Spool 15, 1g in. from 
vessel center; target size 0.875 in. 

Cold leg, Spool 21, 53 in. from 
vessel center. 3·in. pipe; target 
size 0.875 in. 

Cold leg, Spool 23, g3 in. from 
vt::.s.el C.t:1llti'• uPHi'eam of v~:uel 
side nozzle. 2-in. pipe~ taraet 
size 0.406 in. 

Ran e[a] 

Detector 

:!:,20 to :!:,400 
gpm 

:!:,20 to :!:,400 
gpm 

+20 to +800 
gpm -

+20 to +200 
gpm -

:!:,0.75 to :!:,7.5 
gpm 

+0.75 to +7.5 
gpm -

+5 to +50 
gpm -

:!:,2 to :!:,20 
gpm 

:!:,2 to :!:,20 
gpm 

+2.5 to SO 
ft/sec 

+2.5 to 50 
ft(sec 

:!:,200 to :!:,11. 500 

lbm/ft-sec2 

:!:,1 to :!,2000 

lbm/ft-sec2 

:!,200 to :!:,104,000 

lbm/ft-sec 2 

:!,200 to :!:.14,800 

lhm/ft·•Pr.2 

:!:,200 to :!:,14,500 

lbln/ft-sec2 

:!:,200 to :!,70, 500 

lbm/ft-sec2 

:!,200 to :!:,121,000 . 
lbm/ft-sec• 

25 

Data Acquisition 
System 

:!:,1200 gpm 

:!:,800 gpm 

:!:,BOO gpm 

:!:.goo gpm 

:!:,10 gpm 

:!:,75 gpm 

:!:,25 gpm 

:!:,100 gpm 

:!:,50 ft/sec 

:t50 tt/sec 

:!:,17 ,800 

1 bm/ft-sec 2 

:!,4700 

1 bm/ft-sec5 

:!,23, 750 

1 bm/ft-sec2 

:!,lg,l70 

lhm/ft·Sec2 

:!,20, 700 

lbm/ft-sec 2 

:!:,25,000 

lbln/ft-sec 2 

:!,144,030 

1 hm/ft·SP.C~ 

411, 412 
413, 414 

415, 416 
417. 418 

4lg, 420 
421. 422 

423, 424 
425. 426 

427. 4~8 

429, 4JO 

431. 432 

433, 434 

435, 436. 

437. 438 
.43g, 440 

441. 442 
443, 444 

445, 446 

447. 448 

44g. 450 

451. 452 

453, 454 

455, 456 

457. 458 

Measurement Coninents[b] 

Flow indicated for Test S·OS-28 
prior to blowdown is not 
representative of phys i ca 1 
conditions and should be zero. 
Data appear va 1 i d after t"O sec. 

Data acquisftion system for 
Test S·05·2A saturated near 
to28 sec. 

Data acquisitiOn system 
for both tests saturated from 
t=70 to t=88 sec. 

Momentum flux reported only 
for ·6 to 42 sec, except as 
noted. Drag disc data may 
exhibit significant tempera· 
ture dependence. Drag disc data 
should be used only for short· 
~~rm ~ransient response. 

Detector saturated prior·to 
t=2 sec. 



Measurement 

Broken Loop (continued) 

FOB-30 

FOB-37 

FOB-42 

Vessel 

FOV-CORE- IN 

OF.NS ITY 

Intact Loop 

GU-lVR 

GU-1HZ 

GU-5VR 

GU- IOVR 

bU-IJVH 

cv Hvn 

RrnkPn I non 

f>R-71VR 

GB-30VR 

GB-42VR 

GV-COR-15DHZ 

GVLP-165HZ 

GVLP-172HZ 

Pressurizer 

GU-PRIZE 

TABLE V (continued) 

location and Corrrnents[a] 

Hot leg. Spool 30, 21 in. from 
vessel center, J·in. pipe; target 
size 0.656 in. 

Cold leg, Spool 37, 284 in. from 
vessel center along hot leg, steam 
generator outlet, vertical pipe, 
? .. in pipg: t;Jragt ~i7a nan" in 

Cold leg, Spool 42, 416 in. from 
v~ll~~tl l..t!Hlt!• ('ll•.u•!.J ,,,_.( I eou. vp• 
'\trPilm of rlllmp-'\irlP nonle. dnwn­
stredrn of lnj~cliun ~uinl, 2-iu. 
~~~e: Ldi"YH ~lle u.•uo 111. 

In core flow mixer box 150 in. 
below cold leg centerline; target 
size 1.0 in. 

Hot leg, Spool 1, 24 in. from 
vessel center, vertical. 

Hot leg. Spool 1, 26 in. from 
vessel center, horizontal. 

Hot leg, Spool 5, 96 in. from 
vessel center, vertical. 

Cold leg, Spool 10, 141 in. from 
vessel center, vertical. 

LOIO ley, ~pOOl IJ, ~y Ill. fi'OIII 
vessel center, vertical. 

<:vlll h19, £pvvl li, :Ji in. fflvm 
veHt:l center, vertko 1. 

r.1fl1l l1 ill :ii'11'11'1l l ~II rn il'li fl't"lfl1 
V~5"€'1 r~ntPr, hori7nnt~1. 

r.n1d lP.g. Spool 21. 4g in. from 
vessel center, vertical. 

Cold le9. Spool 23. 92 in. from 
v~~~~l t.enle• , ve• L ll.al. 

Hot leg, Spool 30, 18 in. from 
, ... .:,.H .. l .:..:.nl1..i1t ,.:_j•tJ1~6la 

Cold leg, Spool 42, 415 in. from 
vessel center along hot leg, 
VPrtir.nl 

Core flow mixer box, 152 in. 
below cold leg centerline, 
hur'i:WIIldl, 0 Lu 180". 

Upper part of lower plenum, 165 in. 
below cold leg centerline, 1. 724 
in. below downcomer exit, horizon­
tel, 0 to 100•. 

Lower plenum, 172 in. below cold leg 
centerline, 8.729 in. below downcomer 
exit, horizontal, 90 to 270°. 

Surge line. 

Ran e[a] 

Detector 

:!_200 to :!_60.000 

1 bm/ft-sec 2 

:!_200 to :!_121,000 

lbm/ft-sec 2 

+200 to +116.000 

lhm/ft.-c;Pr:2 

!.1 ·to :.zooo 
lbm/ft-sec 2 

0.1 to 100 

lbm/ft 3 

0.1 to 100 

lbm/ft 3 

0.1 to 100 

lbm/ft3 

0.1 to 100 

lbm/ft3 

26 

Data Acquisition 
System 

:!.47 ,500 

1 bm/ft-sec 2 

:!.248,000 

lbm/ft-sec 2 

+100.500 

ltvn1ft;-c;Prl! 

:!.2054 

lbm/ft-sec 2 

0 to 100 

lbm/ft3 

9 to 100 

lbmtft3 

0 to 100 

lbm/ft:J 

0 to 100 

lbm/ft3 

Figure[a] 

45g. 460 

461, 462 

463, 464 

465. 466 
467. 468 

469. 470 
471, 472 

473, 474 
475, 476 

477, 478 
479. 480 

481. 482 
483. 484 

QH~. 4Ho 
487. 488 

~BO, q90 
491. 49£ 

~11. ~1~ 
495, 496 

4q7. 4qR 
499, 500 

501. 502 
,03, !jQ4 

505, 506 
w~, GUO 

509. 510 
511. 512 

513, 514 
515, 516 

517. 518 
519, 520 

521. 522 
523, 524 

525, 526 
527. 528 

Measurement Conments [b) 

Figures 465 and 467 are 
long-term (-20 to 300 sec) 
plots. 

uata va IUB aMv~ bl.4 1 bmt rt 
1 

do not reflect actual system 
density and were the result of 
detector photomultiplier tube 
IIV111 111~01 lly. ' 



Measurement 

MASS FLOW RATE 

Intact Loop 

FOU-l, GU-lVR 
FTU-1, GU-lVR 

FOU- 5, GU- 5VR 

FTU-9, GU-lOVR 

FOU-10, GU-lOVR 

FOU-13, GU-13VR 
FTU-13, GU-13VR 

FOU-15, GU-15VR 
FTU-15, GU-15VR 

Broken Loop 

FDB-21, GB-21VR 
FTB-21, GB-21VR 

FDB-23, GB-23VR 

FOB- 30, GB-3DVR 
FTB-30, GB-30VR 

FDB-42, GB-42VR 

FDV-CORE-IN, 
GV-COR-150HZ 

FTV-CURE-IN, 
GV-COR-150HZ 

Pressurizer 

FTU-PRIZE 
GU-PRIZE 

f.ORF. f.HARAf.TF.RISTif.S 

PWHl:UH 1- I 

PWRCOR T-2 

VOLTCDR-T 

AMP COR-T 

PUMP CHARACTERISTICS 

PUMPU-RPM 

PUMPU-CUR 

TABLE V (continued) 

Location and Conments[a] 

Mass flow rate obtained by com­
bining density (ganrna attenua­
tion ter.hniqw~) with 1/olumet.rir, 
flow rate (turbine flowmeter) or 
momentum flux (drag disc). 

Hot leg, Spool 1. 

Hot leg, Spool 5. 

Cold leg, Spool g_ 

Cold leg, Spool 10. 

Cold leg, Spooi 13. 

Cold leg, Spool 15. 

Cold leg, Spool 21. 

Cold leg, Spool 23 

Hot leg, Spool 30. 

Cold leg, Spool 42. 

Entrance to core. 

Entrance to core. 

Pressurizer surge 1 in e. 

Core power. 

Core power. 

Core voltage. 

Core current. 

Pump speed. 

Pump current. 

Detector 

Ran e[a] 

Data Acquisition 
System 

Range for mass flow is 
determined from range of 
individual detectors used 
in calculation. 

1600 kW 

1600 kW 

' 0 to ·200 Vdc 

0 to 10,000 A 

0 to 3600 rpm 

0 to 25 A 

52g, 530 
531. 532 

533, 534 

535, 536 

537' 538 

539, 540 
541' 542 

543, 544 
545, ·546 

547' 548 
54g, 550 

551' 552 

553, 554 
555, 556 

557' 558 

55g, 560 
561' 562 

563, 564 
565, 566 

567' 568 

569, 570 

571' 572 

573, 574 

575, 576 

577, 578 

579, 580 

Measurement Comments [b] 

Mass flow rate reported only 
for -6 to 42 sec for all drag 
discs except FOV-CORE .. JN. 

The drag disc transducer 
saturated prior to t=2 sec:· 

Nonlinearity in the density 
detector sys tern caused density 
data near 62.4 lbm/ft3 to be 
greater than 62.4 lbm/ftl. 

Flow prior to t=O sec should 
be zero. Flow indicated by 
FTB-30 for Test S-05-28 
is not representative of system 
physical conditions. Data after 
t=O sec appear not to be offset. 

long-term ( -20 to 300 se') plots 
are -also included for vessel 
core mass flow measurements. 

Data a_cquisition for FTV-CORE-IN 
saturated intermittently near 
t=28 sec. 

[a] Statements at the beginning of a measurement category regarding location and corrments, range. and figure apply to all subsequent measurements 
within the given r.ittPgnry unles~ ~pPr.ifiect nt.hPrwi,.e. 

[b) Detectors which were subjected to overrange conditions during ·portions of the test were capable of withstanding these conditions without change 
in operating or measuring characterist.ics when the physical conditions were again within the detector range. 
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Fig. 539 Mass flow in intact loop. Test S-05-2A (FDU-13, GU-13VR), from 
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Fig. 543 Mass flow in intact loop, Test S-05-2A (FDU-15, GU-15VR}, from 
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Fig. 547 Mass flow in broken loop, Test S-05-2B (FDB-21, GB-21VR), from 
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-6 to 42 sec. 

~·u 

16 

I 
I 

H+ 1 r I FDB-30, GB-3DVR 
I ! I T 6 Test S-05-28 

I I 
I I l ) 

12 

- 8. u 
w 
Ul .... 
I: 
CD 

-::! ... 
:r 
0 
_J ... 
Ul 

0. 
Ul .. 

I 
I 

I rr i : ! . 1 
I 

+-' f-!-H: I i ! : I I 

•· 
: ! . ; 

! I 
... _!""_ 

I ; i : ' 
: 

I : 

! I 

I i ; : '!iL t+ -~\. : : : : 
I I ' ' 
: -r ~+ -: 

I i ; i ; i ; ! : . ' 
I 

I I ·I 
I I I : i ' ; ~ : 

I H c.:-~-

~L ~~ v~ "' ~ L.. ! i I j ' 

~. Ill lor i I ' 
I: 

-'t. 

-8. 

.F'· L':L·' 
ir'jll I ! I ! l l i ; 

I 

·~; 1-'~FH l"·l:k 
H-W- J i . t'' 

I~; ff ·f' : r~. t;;r,~ i I:. : 

ft: : 1.:· I" i I 

-12. 
·r 

-10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 'tO.O 't5.0 

TIME ArTER RUPTURE ISECl 

Fig. 554 Mass flow in broken loop, Test S-05-28 (FDB-30, GB-30VR), from 
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Fig. 559 Mass flow in vessel, Test S-05-2A (FDV-CORE-IN, GV-COR-150HZ), 
from -20 to 300 sec. 
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Fig. 560 Mass flow in vessel, Test S-05-2A (FDV-CORE-IN, GV-COR-150HZ), 
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Fig. 561 Mass flow in vessel, Test S-05-28 (FDV-CORE-IN, GV-COR-150HZ), 
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Fig. 564 Mass flow in vessel, Test S-05-2A (FTV-CORE-IN, GV-COR-150HZ), 
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Fig. 565 Mass flow in vessel, Test S-05-28 {FTV-CORE-IN, GV-COR-150HZ), 
from -20 to 300 sec. 
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Fig. 566 Mass flow in vessel, Test S-05-2B (FTV-CORE-IN, GV-COR-150HZ), 
from -6 to 42 sec. 

309 



lt,O FTU-PRIZE GU-PRIZE 

X Test S-05-2A 

3.0 

u 

-
.... 
Ul .... 
J: 
CD 
::! 2.0 

II 3 
0 
..J ... 

II 
II 

Ul 
Ul 
c 
J: 

l .0 Ill [J [f 
II I~ 

II I ..... 'I ·u 
0.0 

-10.0 -5.0 o.o 5.0 JO.O 15.0 20.0 25.0 30.0 35.0 ltO.O ot5.0 

T If€ AFT£" 1'\.PT'-"1: CSEC I 
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Fig. 569 Core heater rod total power (PWRCOR T-1), from -20 to 300 sec. 
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Fig. 571 Core heater rod total power (PWRCOR T-2), from -20 to 300 sec. 
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APPENDIX A 

POSTTEST ADJUSTMENTS TO DATA fROM 

SEMISCALE MOD-I TESTS S-_05-2A AND S-05-2B 1 ) 

Many of the transducers used in the Semiscale Mod-1 system exhibit significant 
sensitivity to one or more spurious inputs. Strain gage bridge circuits used in pressure 
transducers, differential pressure transducers, and drag discs are sensitive to changes in 
ambient temperature. Differential pressure cells are also sensitive to changes in system 
pressure. Photomultiplier tubes used as gamma ray detectors in the density transducers are 
sensitive to temperature changes, as well as to random variations in the locations of the 
radiation sources. Core power measurements depend on a calibrated resistor, which changes 
in value as .a function of time and power level as it heats up. 

Although the errors introduced into the data by spurious secondary inputs generally 
do not exceed the specified error ranges of the transducers, significant improvement in 
measurement accuracy can be achieved if the secondary sensitivity can be identified and 
removed. In the case of the drag discs, corrections are absolutely necessary because the 
signal due to temperature fluctuations can exceed that due to flow by several hundred 
percent. Since the exact values of the spurious inputs to which different transducers might 
be sensitive cannot often be easily predicted and are sometimes inconvenient to measure, 
secondary effects have been accounted for by correcting the data after the,test rather than 
by using elaborate real time programs in the data acquisition system computer. The methods 
and results of the posttest data correction analysis for Tests S-05-2A and S-05-2B are 
presented in the following paragraphs and tables. 

1. PRESSURE MEASUREMENTS 

Corrections to pressure transducer measurements in the main system loop are based 
on data taken from the standard reference (Heise) gage at Spool 4, taken 15 sec before 
initiation of blowdown and 300 sec after initiation of blowdown. The pressure readings are 
adjusted to account for pressure variations around the main loop, using the readings of 
nearby differential pressure cells. A linear correction is then applied to the pressure data to 
match the data to the calculated reference data at the two specified time points. 

Correction of the steam generator secondary pressure (PU-SGSD) measurement is 
done in the same manner as for the main loop pressures using a Heise gage installed 
expressly for this purpose. 

Pressure measurement corrections are performed using the data acquisition system 
{VAS) comptlter usmg the tollowmg equatwn: 
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F'(t)- C
0 

+ c1 [F(t)] 

where 

F'(t) = corrected data 

F(t) = raw data 

offset 

= scaling factor.. 

The exact values of C0 and C 1 are given in Table A-1. 

TAHLI:. A-1 

CONSTANTS FOR PRESSURE MEASUREMENT CORRECTIONS 

Test S-05-2A Test S-05-28 
Detector co c1 Identif-Ication co c, 

PU-13 20.4 0.9746 9.3 0.9983 

PU-SGSD -13.8 0.9926 -61.6 1. 039 

rv UP+10 8.0 0.997i 10.6 0.9988 !_ 

PU-PRIZE 1.2 0.9991 13. 1 0.9976 

PB-CN1 1.5 0.9973 

PB-23 -4,3 1.0026 

PR-42 11. 1 0. 9977 

PB-HN1 8.6 0.9964 1o.a o.999o 

PB-37 ::3.H U.!:J!:JHI 

PV-LP-166 7. 1 0.9970 
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2. DIFFERENTIAL PRESSURE MEASUREMENT's 

Pressure sensitivity in the differential pressure cells in the main system loop is 
determined from . the pretest system pressure check. Digital data are recorded for all 
measurements at ambient temperature, With no system flow, at pressures of ambient, 200, 
500, 1000, 1500, 2000, and 2250 psig. The output of the differential pressure cells is 
plotted against system pressure·, with the resulting plots used to describe the pressure 
response of the transducers. 

The response of the differential pressure cells due to ambient temperature is 
determined from a digital data scan taken at 500°F and i750 psig, with no system flow. 
The measured transducer outputs are. corrected for pressure and compared with the values 
calculated due only to the density difference between the water inside the loop (500°F) and 
outside the loop in the sense lines (80 to I 00°F): 

The difference between the measured pressure corrected value and the calculated 
value is the thermal drift. After the data scan at 500°F is made, no more opportunities exist 
to. obtain data with 'the pump stopped and the system full of liquid; therefore, for lack of 
later data, the thermal drift calculated from the 500°F is assumed to be constant 
throughout the test. 

For some differential pressure measurements, the data scan at 500°F cannot be used 
. as a reference for thermal drift, so other references are used. The liquid level measurements 

in the intact loop accumulator (DPU-ACC-TB), broken loop accumulator (DPB-ACC-TB), 
and pressurizer (DPU-PRESLL) are referenced to calculated values based on geometrical 
considerations at the time, when gas flow from the respective vessel is first noted. The 
reading from the steam generator discharge veQturi (DPU-SGDISC) is shifted to read zero 
after flow is stopped. The steam generator secondary liquid level measurement 
(DPU-SG-SEC) is shifted to match the output of the process instrumentation prior to 
blowdown. 

In correcting differential pressure data for pressure sensitivity, the corrections are 
calculated for various times during the test by referring to nearby system pressure 
transducers. The thermal drift correction is then added to each pressure sensitivity 
correction and the combined value is added to the raw data using a computer program that 
linearly interpolates the corrections between the specified time points. The corrections are 
perforrried according to the following equations: 

F'(t) =·.KF(t) + c1 fort< t 1 or when no t 1 are listed 

for time points t, where t ~ t ~ tn 

. t - ti 
= KF(t) + C. + t _ t 

1 i+ 1 i 
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and where i takes on values 1 to n-1 

where 

t 

F'(t) = 

F(t} 

K 

C· and t· = 1 . 1 

F • ( t) :; KF ( t) + en fo.r t > tn 

time 

corrected data 

raw data 

scaling factor 

Qorrections and time points. 

The exact values of the constants are given in Table A-11. 
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TABLE A-II· 

CONSTANTS FOR DIFFERENTIAL PRESSURE 
MEASUREMENT CORRECTIONS 

(TEST S-05-2A) 

Detector K c, t, . c2 t2 c3 t3 Identification ----·--

DPB-Acc:.Ts 0.058 

DPU-ACC-TB 0.580 

DPU-SG-DISC 1 . -0.5 

DPB-30-36L 1 2.441 0 1. 191 0.01 -1 . 910 30 

DPU-PRESLL 1 -0.075 

DPU-SG-SEC 1 0.050 

DPB-32U-36L 1 .2.588 0 1.438 0.01 -l. 812 30 

DPV-UP-IANN 1 2.202 0 0.125 0.01 -0. 0_15 30 -
DPB-37-38 1 -0.182 0 -0.174 0.01 -0.174 30 

DPB-38-40 _,[a] 

·---' 

DPB-40-42 1 -0.075 0 -0.064 0.01 -0.037 30 

DPU-PR-4 1 -2.888 o. -1.438 0.01 1.112 30 

DPV-26-55QM 1 -0. 112 0 -0.037 0. 01. 0.098 30 

DPU-7-10 1 0.051 0 0.057 0.01 0.070 30 

DPVC-89W-UP 1 -0.967 0 -0.976 0.01 -0.938 30 

DPVC-89-106WQ 1 0.080 0 0.110 0.01 0.700 30 

OPV-166Q-UP 1 "0.484 0 -0.498. 0. 01 -0.498 ' 30 

325 



TABLE A-II ·(continued) 

(TEST S-05-28) 

Detector K cl tl c2 t2 c3 t3 Identification 

DPB-ACC-TB 0.600 

DPU-ACC-TB 1 -0.030 

DPB-30-36L 1 2.340 0 1. 240 0.01 -1.810 30 

· DPU-PRESLL 1 0.005 

DPU-SG-SEC 1 -0.563 

DPB-32U-36L 1 3.630 0 1.230 0.01 -2.370 30 

DPV-UP-IANN 0.300 0 0.185 0.01 0.035 30 

DPB-37-38 1 -0.156 0 -0.148 0.01 -0. 131 . 30 

DPB-38-40 -l[a] 

DPB-40-42 1 -0.089 0 -0.078 0.01 -0.062 30 

nPIJ-PR-4 1 -6. :no u -4. 770 0.01 -2.770 30 

DPV-26-55QM 1 -0. 112 0 -0.037 0.01 0.098 30 

DPU-7-10 1 0.066 0 0.073 0.01 0.089 30 

DPVC-89W-UP -0.943 0 -1.052 0.01 -1.267 30 

DPVC-9:..166QQ 1 0.318 0 0.188 0.01 -0.172 30 

DPVC-89-106WQ 0.074 0- 0.079 0.01 0. 039 - 30 

DPV-166Q-UP 1 -0.390 

[a] Patch panel connections-were reversed. 

326 



..-

3. MOMENTUM FLUX MEASUREMENTS (DRAG DISCS) 

The temperature sensitivity of drag discs is determined from pretest warmup data 
taken at 200 and 500°F with no system flow. The temperature sensitivity is removed from 
the data before the data are converted to momentum flux. The temperature of each 
transducer is taken from the signal of a nearby fluid or metal temperature thermocouple. 
Slight corrections for errors in setting the transducer output to zero at ambient conditions 

. ' 
are also mad~ at this time. Corrections are made using the following equation: 

·where 

F'(t) = 

F(t) = 

T(t) = 

Do = 

Dl = 

F'(t) = F(t) + o
0

- o1T(t) 

corrected data 

raw data 

temperature data from the transducer used for temperature sensitivity 
correction 

ambient offset 

temperature sensitivity. 

Values uf the constants are given in Table A-III. 

The drag discs, FDB-30 and FDB-37, were partially filled with subcooled water during 
blowdown which affects the temperature sensitivity. 
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TABLE A-III 

CONSTANTS FOR MOMENTUM FLUX 
. :MEASUREMENT CORRECTIONS 

Test S-05-2A Test S-05-28 
Detector 

T(t)[a] Do o, Do o, Identification 

FDV-CORE-IN 0.320 

FDU-5 TMU-lT16 -0.018 -0.000119 
FDU-10 TMU-1Tl6 0.000228 0.045 0.000253 
FDU-13 TMU-15Tl6 0.11 n 0.000982 0.075 ·0.000856 
FDB-10 TrB-30. -0.185 ,..0.000895 -0.204 ._.Q, 000936 
FDB-21 TMB-20816 -0.098 -0.000747 -0.042 -0.00060G 

· FDB-23 TMB-20816 0.107 0.000745 0.048 0.000653 
FDB-37 TFB-37 -0.104 0.000293 -0. 116 0.000273 
FDB-42 TFB-42 -0.092 -0.000754 -0.112 -0.000837 
FOU-l TMU-1 Tl6 0.219 -0.000130 -0.091 -0.000551 
FDU-15 TMU-l5Tl6 0.061 -0.001221 -0~132 -0.001177 

[a] T(t) is the temperature data used for temperature sensitivity 
correction. The symbols listed identify the thermocouples from 
which the data were.obtained. 
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;c. 

· 4. DENSITY MEASUREMENTS 

Density calculations are based on the voltage output of the photomultiplier tubes in 
the gamma-attenuation densitometer assemblies. The equation used for converting voltage 
to density is as follows. 

. p = (1/C)1n {o; [A F(t) + BJ} 

where 

p = density in lbm/ft3 

c = constant based on the length of the gamma beam path 

D = theoretical voltage for zero attenuation inside the vessel 

A = amplification factor 

B = bia~ing factor 

F(t) = transducer voltage output. 

Constants A and B are adjusted· to match the final data to density values calculated 
from measured pressure and temperatu~e values at the preblowdown and postdrain 
conditions, effectively giving the data an in place calibration. The values of the constants for 
various transducers are given in Table A-IV. 

The density measurement GVLP-1721-JZ uses an amplifier which precalculates the 
logarithm function, and hence has a simpler conversion formula 

p =- 30.8- 1.37 F(t) 
for Test S-05-2A, and the formula 

p = -35.97- 1.461 F(t) 

for Test S-05-2B. 

/ 
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TABLE A-IV 

CONSTANTS FOR DENSITY MEASUREMENT CONVERSIONS TO 
ENGINEERING UNITS (TESTS S-05-2A AND S-05-28) 

C-1 

(TEST S-05-2A) 

Detector 
Identification A B c D 

GV-COR-150HZ 0.9877. 0.0762. 0.014 3.59 

GB-30VR 1.043 -0.2465 0.0095 6.52 

GB-4?VR 0. 9113'1 0.3307 o.-oo6· 5,60 

GU-1VR 1.064 -0.1980 0.0095 3..34 

GU-1HZ 1 .039 -0.2765 0.0095 8.06 

GU-5VR 1.124 -0.672 0.0095 5.63 

GU-10VR 1.074 -0.480 0.0095 7.05 

GU-13VR 1.274 -0.730 0.0095' 2.74 

GU-15VR 1.048 -0.302 0 .. 0095 7.17 -._, 

GU-15HZ 1.145' -0.2GO 0.0095 1 ,]q 

GB-21VR 1.037 -0. 15'1 0.0095 4.60 
~. 

GI3-23VR 0.9540 0.3496 U.0095 6.91 

GU-PRIZE 1. 240 -0.289 0.0095 1.25 

GVLP-165HZ 1.049 -0.300 0.024 7.70 
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TABLE A-IV (continued) 

(TEST S-05-28) 
c. 

Detector 
Identification A B c D --

GV-COR-150HZ 0.9878 0.0557 0.014 3.57 
' 
! 

GB-30VR 1.0580 -0.3665 0.0095 6.52 

GB-42VR 0.9315 0.3936 0.006 5.55 

GU-1VR 1.0746 -0.2433 0.0095 3.34 

GU-1HZ 1. 0424 -0.3289 0.0095 8.21 

GU-5VR 1.1119 -0.6200 0.0095 5.67 •. 

GU-10VR 1. 0789 -0.5362 0.0095 7.08 

GU-13VR 1.2759 ~0.7332 0.0095 2.69 

GU-15VR 1.1150 -0.7964 0.0095 7.13 

GU-15HZ 1.1370 -0.2296 0.0095 1. 74 

GB-21VR 1.0330 -0.1396 0.0095 4.66 

. ...} GB-23VR. 0.9540 0.3210 0.0095 6.91 

GU-PRIZE· 1. 0562 -0.0542 0.0095 1 .363 

GVLP-165HZ 1 . 0377 -0.2973 0.024 7.71 
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5. CORE POWER MEASUREMENTS 

Corrections to core power readings are determined from the core voltage and core 
current readings, with a slight adjustment for the power lost in setting the core radial 
peaking factor. The adjustments for Test S-05-2A are as follows: 

PWRCOR T -1: F' (t) = 0.9917 F(t) 1.505 = [(Voltage) (Current) (0.974)] 

PWRCOR T-2: F'(t) = 0.9917 F(t) + 3.960 = [(Voltage) (Current) (0.974)] 

where _., · .. -

f 1(t) -:: cor~. power in kilowatts 

F(t) = raw core power reading. 

No adjustments were requited for Test S-05-2B. 
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