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ABSTRACT

This report presents test data recorded for Tests S-SF-4 and S-SF-5 of the
Semiscale Mod-2A Primary Steam and Feedwater Line Break Experiment Series.
These tests are part of a series of Semiscale tests that investigate the thermal-
hydraulic phenomena resulting from operational transients involving rupture of the
steam line piping on the secondary side of a pressurized water reactor. Experimental
data from the tests are used to develop and assess the analytical capabilty of com-
puter models used to predict the results of such a rupture in the steam line piping and
evaluate the operational procedures involved in system recovery.

The primary objectives of the tests were to determine the effects of a secondary-
side transient on the primary side of the system, with 100r, (s_sp.4) and 50To
(S-SF-5) ruptures of the main steam line piping, and to provide data for water
reactor safety codes and scoping for future tests.

This report presents the uninterpreted data from Tests S-SF4 and -5 for analysis.
The data, presented as graphs in engineering units, have been analyzed only to the
extent necessary to ensure that they are reasonable and consistent.
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SUMMARY

Tests S-SF-4 and S-SF-5 were steam line break greatest cooldown prediction. The break nozzle
tests associated with the Semiscale Mod-2A Steam sizes were scaled to represent 100% (S-SF-4) ar.d
and Feedwater Line Break Experiment Series 50% (S-SF-5) of the area of a Westinghouse four-
conducted by EG&G Idaho, Inc., for the United loop PWR. These tests duplicated, as nearly as
States Government. These tests investigated the possible, the conditions of a typical PWR system.
thermal-hydraulic phenomena resulting from in addition, a long-term recovery procedure was
various site ruptures in the main steam line of a attempted using a primary feed and bleed during
pressurized water reactor (PWR). Specifically, the tests.
Tests S-SF-4 and -5 simulated a transient which
resuhed in overcooling of the primary side of a Generally, Tests S-SF-4 and -5 proceeded as
PWR system due to the temporarily enhanced heat specified. Conditions that did not conform to the
sink during secondary siue blowdowns. specified test configuration were considered

acceptable for analysis within the test objectives.
The Semiscale Mod-2A system is equipped with

a pressure vessel that contains an electrically This report presents the digital data from
heated core, other simulated reactor internals, and Tests S-SF-4 and -5 with brief comment. The data
an external downcomer assembly; an intact loop are presented in the form of graphs in engineering
with steam generator, pump, and pressurizer; and units, and are also available from the NRC/DAE=

a btoken loop with steam generator, and pump. Data Bank at the Idaho National Engineering
Laboratory. Address inquiries to NRC/DAE Data

- The main steam line break tests were initiated Bank Administrator, EG&G Idaho, Inc., P.O.
from hot standby conditions, which results in the Box 1625, Idaho Falls, Idaho 83415.
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92. I luid temperature in broken loop steam generator, secondary side,
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110. I luid temperature in pressuriier, Test S-SF-4 (TF*PRZ-73)
_
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'
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lest S-SF-4 (TEll*72N1)

146. N1aterial temperature of broken loop pump suction external heaters, under insulation,.

Test S-SF-4 (Tlill*73)

147. 51aterial temperature of broken loop cold leg external heaters, under insulation,-

Test S-Si 4 (TEll*74)

148. N1aterial temperature of broken loop cold leg external heaters, under insulation,
Test S-SF-4 (T Ell *79)

si
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149. Staterial temperature of core sessel dow ncomer external heaters, under insulation,
Test S-SI:-4 (TEIl*D-237) _

150. N1aterial temperature of core vessel external heater, under insulation,
,

Test S-SF-4 (TEll*V-3601 . . .

151. Alaterial temperature of core sessel downcomer external insulation, Test S-SF-4 .

(TEll* V-196) .

152. Staterial temperature of core sessel downcomer external insulation, Test S-SF-4
(TEll* V-30) .

153. N1aterial temperature of core vessel upper plenum external heater, under insulation.
Test S-SF-4 (TEll* V + 101) . .

154. N1aterial temperature of core vessel upper head external heater, under insulation,
Test S-SF-4 (TEll*V +249) . . .. . ..

155. Staterial temperature of core vessel upper head external heater, under insulation,
Test S-SF-4 (TEll*V + 386) . . . . ,

i

156. Core heater temperature, Rod B-3, Test S-SF-4 (TilV'B3 + 114) .

157. Core heater temperature, Rod B-3, Test S-SF-4 (TVil*B3 + 184) .

158. Core heater temperature, Rod B-3, Test S-SF-4 (TliV'B3 +229) . -

159. Core heater temperature, Rod B-4, Test S-SF-4 (TilV*B4 + 140) .

.

160. Core heater temperature, Rod C-2, Test S-SF-4 (TilV*C2 + 137) . .

*

161. Core heater temperature, Rod C-3, Test S-SF-4 (TI{V'C3 + 140)

162. Core heater temperature, Rod C-4, Test S-SF-4 (T11V'C4 + 142) . .

163. Core heater temperature, Rod C-4, Test S-SF-4 (TilV*C4 + 187)

164. Core heater temperature, Rod D-2, Test S-SF-4 (TF s'*D2 + 16) . . .

165. Core heater temperature, Rod D-2, Test S-SF 4 (T11V*D2 + 254) . .

166. Core heater temperature, Rod D-2, Test S-SF-4 (T11V*D2 + 321) .

167. Core heater temperature, Rod D-3. Test S-SF-4 (TilV*D3 + 109)

168. Core heater temperature, Rod D-4. Teu S-SF-4 (TilV*D4 + 179) -

169. Core heater temperature, Rod A-1, Test S-SF-4 (TilV* Al + 115)
.

170. Core heater temperature, Rod A-2, Test S-SF-4 (TilV' A2 + 353)

171. Core heater temperature, Rod A-3, Test S-SI -4 (TilV* A3 + 76) -
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172. Core heater temperature, Rod A-3, Test S-SF-4 (TilV*A3 + 157)
_

173. Core heater temperature, Rod A-3, Test S-SF-4 (TilV* A3 + 208)
. ..

.

174. Core heater temperature, Rod A-3. Test S-SF-4 (TIIV* A3 + 228)

175. Core heater temperature, Rod A 3, Test S-SF-4 (TliV*A3 +291)
*

.. .

176. Core heater temperature, Rod 11-1, Test S-SF-4 (TIIV*llt + 183)
.

177. Core heater temperature, Rod 11-1. Test S-SF-4 (TilV*lll + 253) ... . . .

178. Core heater temperature, Rod C-1, Test S-SF-4 (TilV*Cl +79) ... .. .. . ...

179. Core heater temperature, Rod C-1, Test S-SF-4 (TIIV'CI + 211) . .. .

180. Core heater temperature, Rod C-1, Test S-SF-4 (TilV'Cl +292) . . .. .

181. Core heater temperature, Rod C-5, Test S-SF-4 (TilV'C5 + 133) . . .

182. Core heater temperature, Rod C-5, Test S-SF-4 (TIIV*C5 +228) ... . . . .

183. Core heater temperature, Rod D-1, Test S-SF-4 (TilV*DI + 131) . . . . .

184. Core heater temperature, Rod E-2, Test S-SF-4 (TilV'E2 + 109) . .. . .

185. Core heater temperature, Rod E-2, Test S-SF-4 (TIIV*E2 + 181) ..

.

186. Core heater temperature, Rod E-3. Test S-SF-4 (TIIV'E3 + 211) . . . . . ...

. 187. Core heater temperature, Rod E-5, Test S-SF-4 (TIIV'ES +227) . .

188. Pressure in intact loop hot leg, Test S-SF-4 (Pl*l) . . . . .

189. Pressure in broken loop hot leg, Test S-SF-4 (Pil*50) .

190. Pressure in broken loop cold leg, Test S-SF-4 (Pil*79) . . .

191. Pressure in core vessel upper plenum, Test S-SF-4 (PV'UP-13) .

192. Pressure in core vessel upper head, Test S-SF-4 (PV'Ull +421)

193. Pressure in intac' ioop steam generator steam dome, Test S-SF-4 (PIS + 1117)

194. Pressure in broken loop steam generator steam dome, Test S-SF-4 (PilS + 1117) .,

195. Pressure in pressuriier, Test S-SF-4 (P'PRZ + 158)
.

196. Pressure in intact loop steam generator steam exhaust at flow orifice,
Test S-SF-4 (PSC*lGSTM)

197, Pressure in broken loop steam generator steam uhaust at flow orifice,
'lest S-SF-4 (PSC*llGSTMI -

xiii



Microfiche sheet . 001

198 Pressure in broken loop steam generator effluent into condensate coils,
'lest S-SF-4 (PSC'HGCON) .

199. Pressure of cooling w ater to condensate coils. Test S-SF-4 (PIC*SHP8) *

200. Differential pressure through intact loop steam generator primary side, Test S-SF4
,

(DPl *5 * 9)

201. Differential pressure in intact loop pump suction leg, Test S-SF-4 (DPl*9*14)

202. Dif ferential pressure in intact loop pump suction leg, Test S-SF-4 (DPl* 14* 18)
. .

203. Diff erential pressure through intact loop pump, Test S-SF-4 (DPl*21 *18)

204. Differential pressure in intact loop cold leg Test S-SF-4 (D*l21 + VD29)

205.1)ifferential pressure in broken loop hot leg, Test S-SF-4 (D-V13 A*B57)

206. Differential pressure through broken loop steam generator primary side,
Test S-SF-4 (DPB*57*62) .

207. Differential pressure in broken loop pump suction leg, Test S-SF-4 (DPB'62*65) .

208. Differential pressure in broken loop pump suction leg, Test S-SF-4 (DPB'65*73)

209. Differential pressure through broken loop pump, Test S-SF-4 (DPB'74*73)

210. Differential pressure in broken loop cold leg, Test S-SF-4 (D*H74 + VD29) . .

211. Differential pressure through core vessel downcomer to upper head bypass,
Test S-SF-4 (DVD + 29 + 160) -. .

212. Differential pressure in intact loop steam generator feedwater supply, across
flow orifice, Test S-SF-4 (DPSC*IGFDW)

213. Differential pressu e in intact loop steam generator steam exhaust, across flow orifice,
Test S-SF-4 (DPSC*lGSTM)

214. Differential pressure in broken loop steam generator feedwater supply, across
flow ori'lec, Test S-SF-4 (DPSC* BGFDW)

215. Differential pressure in broken loop steam generator steam exhaust, across flow orifice,
Test S-SF-4 (DPSC* HGSTM)

216. Differential pressure across pressuriier surge line, Test S-SF-4 (DP'PRZ*l3C)
,

217. Differential pressure in broken loop steam generator steam line break,
Test S-SF-4 (DPSC*St.HI) .

218. Differential pressure in broken loop steam generator across break nozzle,
Test S-SF-4 (DPSC*St.H2) -

1
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219. Differential pressure in intact loop steam generator steam line break,
Test S-SF-4 (DPSC*SLll3) ,

*

220. Differential pressure in intact loop steam generator across break nonle,
Test S-SF-4 (DPSC*SLIl4) . .

'

221. Differential pressure across flow orifice in cooling water line to condensate coils,
Test S-SF-4 (DPIC*SilP8) .

222. Liquid level in core vessel dow neomer, Test S-SF-4 (LVD + 29-578) . .

223. Liquid level in core vessel, Test S-SF-4 (LV-13M-578) . . .

224. I.iquid level in core vessel, Test S-SF-4 (LV-105-501) . . .. . . ..

225. Liquid level in core vessel, Test S-SF-4 (LV + 160-13M)

226. Liquid level in core vessel upper head, Test S-SF-4 (LV + 421 + 160)

227. Liquid levelin intact loop steam generator primary tube, Test S-SF-4 (LIP 838-57E)

228. Liquid level in intact loop steam generator primary tube, Test S-SF-4 (LIP 905-57E) .

229. Liquid level in intact loop steam generator primary tube, Test S-SF-4 (LIP 971-57E) .

230. Liquid level in intact loop steam generator secondary side downcomer,
Test S-SF-4 (LISill7+50) . . . . . . ... .. . . .

.

231. Liquid level in intact loop steam generator secondary side downcomer,
Test S-SF-4 (Lilll7S825) . . . .-. . .

.

232. Liquid level in intact loop steam generator secondary side riser, Test S-SF-4
(Lil117S836) . . ...

233. Liquid level in intact loop steam generator secondary side riser, Test S-SF-4
(1.lS836 + 463) . ..

234. Liquid level in intact loop steam generator secondary side riser, Test S-SF-4
(1.lS +463 + 89) - -

235. Liquid levelin intact loop steam generator secondary side across flow shutter,
Test S-SF-4 (1.lS + 89 + 50) .

236. Liquid levelin broken loop steam generator primary tube. Test S-SF-4 (LilP838-57E)

.

237. I iquid lesel in broken loop steam generator secondary side downcomer,
Test S-SF-4 (1.11S1117 + 50)

.

238.1.iquid lesel in broken loop steam generator secondary side dow neomer,
Test S-SF-4 (1.111117S825)

239. Liquid lesel in broken loop steam generator secondary side riser. Test S-Si -4
(1.111117S836) -
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240.1.iquid level in broken loop steam generator secondary side riser, Test S-SF-4
(1.11S836 + 463) . . _

241.1.iquid level in broken loop steam generator secondary side downcomer, *

Test S-SF-4 (l.IIS + 825 + 50)

242.1.iquid level in broken loop steam generator secondary side riser, Test S-SF-4 *

(LilS + 463 + 89) . . .

243.1.iquid level in broken loop steam generator secondary side, across flow shutter,
Test S-SF-4 (1.11S + 89 + 50) .

244. 1.iquid level in pressuriier, Test S-SF-4 (LPRZl46 + 25) .

245.1.iquid levelin Catch Tank 1. Test S-SF-4 (LICT23 +462) .

246. Liquid levelin Catch Tank 2, Test S-SF-4 (L2CT23 +462)

247.1 iquid level in feedwater tank, Test S-SF-4 (LSCT488 + 97) .

248. Volumetric flow rate in intact loop hot leg, Test S-SF-4 (Ql*l) ... . . .

249. Volumetric flow rate in intact loop pump suction leg, Test S-SF-4,(Ql*15) . .. . ..

250. Volumetric flow rate in intact loop cold leg, Test S-SF-4 (Ql*21) . . . .

251. Volumetric flow rate in broken loop hot leg Test S-SF-4 (Qll*50) .

.

252. Volumetric flow rate in broken loop hot leg, Test S-SF-4 (Qll*57) . . .

253. Volumetric flow rate in broken loop cold leg, Test S-SF-4 (Qll*79) . . .

254. Volumetric flow rate in core vessel downcomer, Test S-SF-4 (QV* DC-423)

255. Volumetric flow rate in core vessel guide tube, Test S-SF-4 (QV'GT + 321) . .

256. Volumetric flow rate in core vessel downcomer to upper head bypass,
Test S-SF-4 (QV*llYPASS) .

257. Volumetric flow rate in pressuriier surge line. Test S SF-4 (Q*PRZ-30) . . . .

258. Volumetric flow rate of intact loop steam generator auxiliary feed supply.
Test S-SF-4 (QSC*lGAXFW)

259. Volumetric flow rate of broken loop steam generator auxiliary feed supply,
,

Test S-SF-4 (QSC*llGAXFW) .

260. Volumetric flow rate from intact loop high pressure injection system, .

Test S SF-4 (QCl*ll llPIS) .

261. Density in intact loop hot leg, Test S-SF-4 (Rl*5N1)

262. Density in broken loop hot leg, Test S-SF-4 (Rll*57N1) -

ui
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263. Density in core sessel dow neomer, Test S-SF-4 (RV*DC-72)
_

264. Density in core vessel dow neomer, Test S-SF-4 (RV* DC-260)
.

265. Density in core vessel dow neomer, Test S-SF-4 (RV*DC-456)
.

'

266. Density in core vessel, Test S-SF-4 (RV*All-6) .

267. Density in core vessel, Test S-SF-4 (RV'23 + 13) .

268. Dengity in core vessel, Test S-SF-4 (RV*23 + 113) .

269. Density in core vessel, Test S-SF-4 (RV*AB + 173) . .

270. Density in core vessel, Test S-SF-4 (RV*23 + 183) . . .

271. Density in core vessel, Test S-SF-4 (RV'23 +253) . .

272. Density in core vessel, Test S-SF-4 (RV*23 +342) . . .

273. Deniity in core vessel upper plenum, Test S-SF-4 (RV*UP-II) .

274. Density in core vessel upper head, Test S-SF-4 (RV*UH + 173) . .

275. Density in core vessel upper head, Test S-SF-4 (RV*UlI +339) .

276. Core heater current, high power bus, Test S-SF-4 (IV*lilPWBUS) . . ..

.

277. Core heater voltage, high power bus, Test S-SF-4 (EV'111PWBUS) .

278. Core heater current, low power bus, Test S-SF-4 (IV*LOPWBUS)-
-

Microfiche sheet 002. . . ..

279. Core heater voltage, low power 5 :- Test S-SF-4 (EV'LOPWBUS) ,,,

280. Core heater power, high power bus, calculated, Test S-SF-4 (KWil*lilC) .

281. Core heater pow er, low pow er bus, calculated, Test S-SF-4 (KWil* LOC) .

282. Core heater power, total, calculated Test S-SF-4 (LWil*TOTC)

283. External heater current, core vessel, Test S-SF-4 (Ill' UNIT 357)

284. External heater soltage, core sessel, Test S-SF-4 (Ell' UNIT 357)*

285. Esternal heater power, calculated, core vessel, Test S-SF-4 (KW' Ell'VESS)
.

286. External heater current, intact loop pump suction, Test S-SF-4 (Ill* UNIT 358)

287. Esteinal heater s oltage, intact loop pump suction, Test S-SF-4 (Ell' UNIT 358) _

uii
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288. listernal heater power, calculated, intact loop pump suction, hst S-Si -4
(KW* Ell'II.PS) _

289. External heater current, broken loop pump suction,lest S-SF-4 (Ell' UNIT 359) -

290. listernal heater voltage, broken loop pump suction. Test S-SF-4 (Ell' UNIT 359) .

.

291. External heater power, calculated, broken loop pump suction, Test S-SF-4
(KW' Ell'Ill.PS) . . .

292. External heater current, intact and broken loop cold leg, Test S-SF-4 (Ill' UNIT 360) .

293. External heater voltage, intact and broken loop cold leg, Test S-SF-4 (Ell' UNIT 360)

294. External heater power, calculated, intact and broken loop cold leg,
Test S-SF-4 (KW' Ell *lllCL) . . .

295. External heater current, intact and broken loop ho' leg Test S-SF-4 (Ill' UNIT 361)

296. External heater voltage, intact and broken loop hot leg Test S SF-4 (Ell' UNIT 361)

297. External heater power, calculated, intact and broken loop hot leg.
Test S-SF-4 (KW' Ell *lilllL) . .

298. Intact loop pump current, Test S-SF-4 (It'PUNIP)

299. Intact loop pump voltage, Test S-SF-4 (El* PUN 1P) . .

~

300. Intact loop pump angular velocity, Test S-SF-4 (WI' PUN 1P) . . . .

301. Ilroken loop pump angular velocity, Test S-SF-4 (Wil* PUN 1P) .

302. Ilroken loop pump power, Test S-SF-4 (KWil*PUNIP) . .

303. Valve position, intact loop steam generator steam exhaust, Test S-SF-4 (XSC*IGSTN1)

304. I luid temperature in intact loop hot leg, Test S-SF-5 (TFl*l) .

305. Fluid temperature in intact loop steam generator inlet leg, Test S-SF-5 (TFl*5)

306. Fluid temperature in intact loc- steam generator outlet leg Test S-SF-5 (TFI'9)

307. Fluid temperature in intact loop pump suction, Test S-Si -5 (YFI'17)

308. I luid temperature in intact loop cold leg, Test S-SF-5 (Tl I*21)
,

309.1 luid temperature in intact loop cold leg, lest S-SF-5 (Tl l*22)

310. I luid temperature in broken loop hot leg, lest S-Sl>5 ( fl 11*50)

311. I luid temperature in broken loop steam generator inlet leg Iest S-Si -5 (TI ll'571

312. I luid temperature in broken loop steam generator outlet leg, lest S-Sl~-5 t 1111*62) _

u ni
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313. Fluid temperature in broken loop pump suction, Test S-SF-5 (TFB*64) . _

314. Fluid temperature in broken loop pump suction, Test S-SF-5 (TI B'73) . .

.

315. Fluid temperature in broken loop cold leg, Test S-SF-5 (TFB*74) ..

*

316. Fluid temperature in broken loop cold leg, Test S-SF-5 (TFB'79) .. .

317. Fluid temperature in vessel downcomer, Test S-SF-5 (TFV*DC-84) .

318. Fluid temperature in vessel downcomer, Test S-SF-5 (TFB*DC-436) . ..

319. Fluid temperature in vessel upper plenum, Test S-SF-5 (TFV*UPN1-13) .

320. Fluid temperature in vessel upper p'enum, Test S-SF-5 (TFV*UP +79) . .

321. Fluid temperature in vessel upper head, Test S-SF-5 (TFV*UllQlbO) . . ...

322. Fluid temperature in vessel upper head, Test S-SF-5 (TFV'UH +343) . . .. .

323. Fluid temperature in vessel upper head, Test S-SF-5 (TFV*Uli + 402) . .. . .

324.1:!uid temperature in vessel upper plenum bypass line, Test S-SF-5 (TFV* BYPASS) ..

325. Fluid temperature in core, Grid Spacer 2, Test S-SF-5 (TFV*B3 +46) .. . ..

326. Fluid temperature in core, Grid Spacer 4, Test S-SF-5 (TFV*DI + 126) .. . .. .

.

327. Fluid temperature in core, Grid Spacer 4, Test S-SF-5 (TFV*A4 + 126) .. . . .. ... .

328. Fluid temperature in core, Grid Spacer 4, Test S-SF-5 (TFB*B3 + 126). . .. ... . .

329. Fluid temperature in core, Grid Spacer 5, Test S-SF-5 (TFV*B3 + 166) . .. .

330. Fluid temperature in core, Grid Spacer 7. Test S-SF-5 (TFV*B3 +246) . ... ..

331. Fluid temperature in core, Grid Spacer 8, Test S-SF-5 (TFV*A4 +286) .. . ..

332. Fluid temperature in core, Grid Spacer 9 Test S-SF-5 (TFV'B3 +326) .

333. Fluid temperature in core, Grid Spacer 10, Test S-SF-5 (TFV* A4 + 366) . .

334. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5
(TFIP + 1_Il30) -

.

'

335. Fluid temperature in intact loop steam generator, primary side. Test S-SF-5
(TFIP + 1.Il84) .

.

336. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5
(TFIP + I.ll452)

337. Fluid temperature in intact loop steam generator, primary side Test S-SF-5
(TFIP + SII8!5) .

six
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338. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5
(TFIP + 1.11922) . -

339. Fluid temperature in intact loop steam generator, primary side Test S-SF-5 -

(TFIP + LC785)

340. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5 *

(TFIP + SC668)

341. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5
(TFIP + LC333) .

342. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5
(TFIP + LC2il) . . .. . . . ..

343. Fluid temperature in intact loop steam generator, primary side, Test S-SF-5
(TFIP + SC2|l) . . . . .. . .

344. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFBP + Lill52) . . .

345. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFBP + Sil211) . . . . .. .

346. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFBP + Lil211) . . .

347. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
.

(TFBP + Lil272) . . . ..

348. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5 .

(TFBP + Lii394) . . . . . .

349. Fluid temperature in broken loop steam generator, primary side Test S-SF-5
(TFBP + Lii452) . . .

.i f!). Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFBP + Lil785) . .. .

351. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFilP + Lil922) .

352. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFilP + LC785)

"

353. Fluid temperature in broken loop steam generator, primary side. Test S-SF-5
(TFilP + SC452) .

.

354. Fluid temperature in broken loop steam generator, primary side, Test S-SF-5
(TFilP + 1.C452)

355. I luid temperature in broken loop steam generator, primary side Test S-SF-5
(T FBP + I.C211) -

\\
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356. Iluid temperature of feedwater for intact loop steam generator at flow orifice,
Test S-SF-5 (Tl SC*lGFDW) . , ,,,,,,

* 357. Fluid acmperature of feedwater at injection point for intact loop steam generator,
Test S-SF-5 (TFSC*IGFWL) .

*

358. Fluid temperature of auxiliary feedwater for intact loop steam generator,
Test S-SF-5 (TFSC*lAXFW) . . . .

359. Fluid temperature in intact loop steam generator, secondary side downcomcr,
Test S-SF-5 (TFIS*D + 152) . . . .. .

360. Fluid temperature in intact loop steam generator, secondary side downcomer.
Test S-SF-5 (TFIS*D +457) . . . .

361. Fluid temperatare in intact loop steam generator, secondary side downcomer,
Test S-SF-5 (TFIS* D + 609) . . . . . .

362. Fluid temperature in intact loop steam generator, secondary side downcomer,
Test S-SF-5 (TFIS*D +761) . . . . . . . ....

363. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + Lil30) . . . . . . .. . . . .

364. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS*Sil84) . . . -.

. 365. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS* Lil84) . . . .. .

366. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5-

(TFIS + LC84) -. .

367. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS*Lill52) . .

368. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + LC211)

369. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + LC333) . .

~

370. Fluid tempcrature in intact loop steam generator, secondary side, Test S-SF-5
(Tl IS + SC333)

.

371. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + 1.11394) .

.

372. Ihid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + Sil452) _

ui
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373. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + 1.li452) .

_

374. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
*

(TFIS + LC452)

.

375. Fluid temperature in intact loop steam generator, secondary side, Test S-SF-5
(TFIS + Lil785)

376. Fluid temperature in intact loop steam generator, secondary side, steam dome,
Test S-SF-5 (TFIS + 1117) ..

377. Fluid temperature of f eedwater at injection point for broken loop steam generator,
Test S-SF-5 (TFSC*BGFWL)

378. Fluid temperature of auxiliary feedwater for broken loop steam generator,
Test S-SF-5 (TFSC*IlAXFW) .

379. Fluid temperature in broken loop steam generator, secondary side downcomer,
Test S-SF-5 (TFhs* D + 152) .

380. Fluid temperature m broken loop steam generator, secondary side downcomer,
Test S-SF-5 (TFBS* D + 304) . . . . .

381. Fluid temperature in broken loop steam generator, secondary side downcomer,
Test S-SF-5 (TFilS*D +457) . . .

382. Fluid temperature in broken loop steam generator, secondary side downcomer, .

Test S-SF-5 (TFilS* D + 610)

381. Fluid temperature in broken loop steam generator, secondary side downcomer. -

Test S-SF-5 (TFIIS*D +761) . ..

384. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFIIS + Lil61) .

385. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + LC84)

386. I luid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + 111211)

387. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS +1 C21I)

.

388. I luid temperature in broken loop steam generator, secondary side,
Test S-Si-5 (TFils + 1.11333)

.

389. I luid temperature in broken loop steam generator, secondary side.
Test S-SF-5 (TFilS + SC333) -

s sli
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390. I'luid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + 1.C333) . ,

*

391. Iluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + Lil394) . . . . .

O

392. Fluid temperature in broken loop steam generator, secondary side,
,

Test S-SF-5 (TFilS + Sil452) . .

393. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + Lil452) .. ... . . . .

394. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS+1.C452) . .. .

395. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + Lil536) . . . . . ... . .

396. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + Lil668) .. . . . ... .

397. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + LC785) . . . . ..

398. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS+Sil815) . . . . .

- 399. Fluid temperature in broken loop steam generator, secondary side,
Test S-SF-5 (TFilS + Lil922) . .. .

- 400. Fluid temperature in broken loop steam generator, secondary side, steam dome,
Test S-SF-5 (TFilS + 1117) .

401. Fluid temperature in pressurizer, Test S-SF-5 (TF*PRZ + 132) . .

402. Fluid temperature in pressurizer, Test S-SF-5 (TF'PRZ-73) . .. . .

403. Fluid temperature of pressurizer at injection point to Spool Piece 3, Test S-SF-5
(T F' PRZ'13) . .

404. Fluid temperature upstream of break nonle in intact loop steam generator,
Test S-SF-5 (TFSC'IGSTM)

405. Iluid temperature upstream of break nonle in broken loop steam generator,
Test S-SF-5 (TFSC*llGSTM),

406. I luid temperature in Catch Tank I, Test S-SF-5 (TF'CTI +0)
.

407. Iluid temperature in Catch Tank 2, Test S-SF-5 (TF*CT2 +0)

408. I:luid temperature of broken loop steam generator effluent out of condensate coils,
Test S-SF-5 (Tl 'llGCON*0) _

uiii

- _ _ _ _ _ - _ - _ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ -



Alicrofiche sheet 002

409. I luid temperature of cooling water going into condensate coils. Test S-SF-5
( fi lC*SillN) . . _

*

410. Fluid temperature of cooling water coming out of condensate coils,
Test S-SF-5 (TFIC*SilOUT) .

.

411. Sletal temperature of core vessel upper head filler piece, Test S-SF-5 (TN1V'FPD +79)

412. Nietal temperature of core vessel upper head filler piece, Test S-SF-5 (TN1V'FPF221)
.

413. Aletal temperature of core vessel upper head thermal shield, Test S-SF-5 (TN1V*TSQ221)

414. Nietal temperature of intact loop steam generator tube, Test S-SF-5 (TN11G + LII452)

415. Nietal temperature of broken loop steam generator tube. Test S-SF-5 (TN111G + LC84) .

416. N1etal temperature of broken loop steam generator tube, Test S-SF-5 (TN11iG + Lil452)

417. N1etal temperature of intact loop cold leg, under external heaters, Test S-SF-5
(TN1 Ell *l6)

418. Aletal temperature of intact loop cold leg, under external heaters, Test S-SF-5
(TN1 Ell *22) . . .

419. N1etal temperature of broken loop cold leg, under external heaters, Test S-SF-5
(TN1 Ell *72N1) . . .

420. Nietal temperature of broken loop cold leg, under external heaters, Test S-SF-5 -

(TN1 Ell *73) . .

421. Nietal temperature of core vessel under external heaters, Test S-SF-5 (TN1 Ell *V-196) *

422. N1etal temperature of core vessel under external heaters, Test S-SF-5 (TN1 Ell *V-30)

423. Alaterial temperature of intact loop hot leg external heaters, under insulation.
Test S-SF-5 (TEll*3) . . . .

424. N1aterial temperature of intact hiop hot leg external heaters, under insulation,
Test S-SF-5 (TEll*7) .

425. N1aterial temperature of intact loop cold leg external heaters, under insulation,
Test S-SF-5 (TEll'8) .

426. Ntaterial temperature of intact loop cold leg external heaters, under insulation,
Test S-SF-5 (TEll*13) .

427. N1aterial temperature of intact loop cold leg esternal heaters, under insulation,
Test S-SF-5 (TEll*l6) -

428. N1aterial temperature of intact loop cold leg esternal heaters, under insulation,
Test S-SF-5 (TEll*l7)

429. N1alerial temperature of intact loop cold leg external heaters, under insulation.
Test S-Si-5 (TEll*19) -

ssis
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433. %1aterial temperature of intact loop cold leg external heaters, under insulation,
rest S-SF-5 (TEll*22) _

*
431. N1aterial temperature of broken loop hot leg external heaters, under insulation,

Test S-SF-5 (TEll*50) . . .

.

432. N1aterial temperature of broken loop hot leg external heaters, under insulation,
Test S-SF-5 (TEll*55A) . . . .

433. N1aterial temperature of broken loop hot leg external heaters, under insulation,
Test S-SF-5 (TEll*59) . . .

434. N1aterial temperature of broken loop pump suction external heaters, under insulation,
Test S-SF-5 (TEli*60) . .. . . . ..

435. Ntaterial temperature of broken loop pump suction external heaters, under insulation,
Test S-SF-5 (TEll*MT) . . . . .

436. N1aterial temperature of broken loop pump suction external heaters, under insulation,
Test S-SF-5 (TEll*64N1) . .. . . .

437. N1aterial temperature of broken loop pump suction external heaters, under insulation,
Test S-SF-5 (TEll*640) . . . . . .

438. N1aterial temperature of broken loop pump suction external heaters, under insulation,
Test S-SF-5 (TEll*72N1) .. ..

439. N1aterial temperature of broken loop pump suction external heaters, under insulation,.

Test S-SF-5 (TEll*73) . . . . .

- 440. N1aterial temperature of broken loop cold leg external heaters, under insulation,
Test S-SF-5 (TEll*74) . . .

441. N1aterial temperature of broken loop cold leg external heaters, under insulation,
Test S-SF-5 (TEll*79) . .... .. .

442. N1aterial temperature of core vessel downcomer exterral heater, under insulation,
Test S-SF-5 (TEll*D-237) . . .

443. N1aterial temperature of core vessel external heater, under insulation,
Test S-SF-5 (TEll*V-360) . .

444. N1aterial temperature of core vessel external heater, under insulation,
Test S-SF-5 (TEll*V-196) . . .

.

445. N1aterial temperature of core vessel external heater, under insulation,
Test S-SF-5 (TEll*V-30)

.

446. N1aterial temperature of core vessel upper plenum external heater, under insulation,
Test S-SF-5 (TEll* V + 101)

447. N1aterial temperature of core vessel upper head external heater, under insulation,
Test S-SF-5 (TEll*V + 249) -

x%V
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448. N1aterial temperature of core vessel upper head external heater, under insulation,
Test S-SF-5 (TEll*V +386) . _

449. Core heater temperature, Rod B-3. Test S-SF-5 (TilV'H3 + 114) -

450. Core heater temperature, Rod 11-3 Test S-SF-5 (TilV'B3 + 184)
.

451. Core heater temperature, Rod B-3, Test S-SF-5 (TilV'H3 +229) .

452. Core heater temperature, Rod B-4, Test S-SF-5 (TilV'B4 + 140)

453. Core heater temperature, Rod C-2, Test S-SF-5 (T11V'C2 + 137)

454. Core heater temperature, Rod C-3, Test S-SF-5 (T11V'C3 + 140)

455. Core heater temperature, Rod C-4, Test S-SF-5 (T11V'C4 + 142) . . .

456. Core heater temperature, Rod C-4, Test S-SF-5 (TilV'C4 + 187) . .

457. Core heater temperature, Rod D-2, Test S-SF-5 (TilV*D2 + 16)

458. Core heater temperature, Rod D-2, Test S-SF-5 (TIIV*D2 +254) .

459. Core heater temperature, Rod D-2, Test S-SF-5 (TilV*D2 +321) .. . .

460. Core heater temperature, Rod D-3, Test S-SF-5 (THV*D3 + 109) . .

461. Core heater temperature, Rod D-4 Test S-SF-5 (TilV*D4 + 179) . .. .
,

462. Core heater temperature, Rod A-2, Test S-SF-5 (T11V* A2 + 353) . . .

.

463. Core heater temperature, Rod A-3, Test S-SF-5 (TIIV' A3 +76) . .

464. Core heater temperature, Rod A-3, Test S-SF-5 (T11V* A3 + 157) . .

465. Core heater temperature, Rod A-3 Test S-SF-5 (TilV* A3 +208) . .

466. Core heater temperature, Rod A-3, Test S-SF-5 (TliV' A3 + 228)

467. Core heater temperature, Rod b3, Test S-SF-5 (T11V*A3 + 291) .

468. Core heater temperature, Rod H-1. Test S-SF-5 (THV*BI + 183)

469. Core heater temperature, Red B-1, Test S-SF-5 (TilV'HI +253)

*

470. Core heater temperature, Rod C-1, Test S-SF-5 (TilV'Cl + 79) .

471. Core heater temperature, Rod C-1, Test S-SF-5 (TilV*Cl + 21l) .
,

472. Core heater temperature, Rod C-I Test S-SF-5 (TilV'Cl +292)

473. Core heater temperature, Rod C-5. Test S-SF-5 (TilV'C5 + 133) -

mi
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474. Core heater temperature, Rod C-5, Test S-SF-5 (TilV'C5 + 228)
.

475. Core heater temperature, Rod D-1, Test S-SF-5 (TilV'D1 + 131) . ..
.

476. Core heater temperature, Rod E-2, Test S-SF-5 (TilV*E2 + 109) .

*

477. Core heater temperature, Rod E-2 Test S-SF-5 (TilV*E2 + 181)
.

478. Core heater temperature, Rod E-3, Test S-SF-5 (TilV'E3 +211) . . . .

479. Core heater temperature, Rod E-5, Test S-SF-5 (TIIV'ES +227) . . .

480. Pressure in intact loop hot leg, Test S-SF-5 (Pl*l) . .. . .

481. Pressure in broken loop hot leg, Test S-SF-5 (Pil*50) . . . . . .. .

482. Pressure in broken loop cold leg, Test S-SF-5 (Pil*79) . .

483. Pressure in core vessel upper plenum, Test S-SF-5 (PV'UP-13) . .. . .. . .

484. Pressure in core vessel upper head, Test S-SF-5 (PV'Ull +421) . ... ..

485. Pressure in intact loop steam generator steam dome, Test S-SF-5 (PIS + lil7) .. .

486. Pressure in broken loop steam generator steam dome, Test S-SF-5 (PBS + 1117) . . .

487. Pressure in pressurizer, Test S-SF-5 (P*PRZ + 158) . . . . . . .

.

488. Pressure in intact loop steam generator steam exhaust at flow orifice,
Test S-SF-5 (PSC*1GSTM) . . . . . ... . .

.

489. Pressure in broken loop steam generator steam exhaust at ilow orifice,
Test S-SF-5 (PSC*BGSTM) . . . . .. . ... . .

490. Pressure in broken loop steam generator effluent into condensate coils,
Test S-SF-5 (PSC'BGCON) . . . .. .

491. Pressure of cooling water to condensate coils, Test S-SF-5 (PIC*SBP8) . .

492. Differential pressure in intact loop hot leg, Test S-SF-5 (D-V13A*15) .

493. Differential pressure through intact loop steam generator primary side, Test S-SF-5
(DPl*S*9) . . .

494. Differential pressure in intact loop pump suction leg, Test S-SF-5 (DPl*9* 14) .
,

495. Differential pressure in intact loop pump suction leg, Test S-SF-5 (DPl'I4'18)
.

496. Differential pressure through intact loop pump, Test S-SF-5 (DPl*21'18)

497. Differential pressure in intact loop cold leg Test S-SF-5 (D'I21 + VD29)

498. Differential pressure in broken loop hot leg Test S-SF-5 (D-V13 A'll57) -

mii
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499. Differential pressure through broken loop steam generator primary side, ,7,

Test S-SF-5 (DPil*57'62) .. . . . _

*500. Differential pressure in broken loop pump suction leg, Test S SF 5 (DPil*62*65) .

$01. Differential pressure in broken loop pump suction leg. Test S-SF-5 (DPil'65'73) '

..
,

502. Differential pressure through broken loop pump. Test S-SF-5 (DPil*74*73) ,
,

-< ,
,

503. Dif ferential pressure in broken loop cold leg, Test S SF-5 (D*ll74 + VD29/ . ' , .
.

i *

504. Differential pressure through core vessel downcomer to upper head bypass, ,
''

Test S-SF-5 (DVD + 29 + 160) . . . ..
'

;

505. Differential pressure in intact loop steam generator feedwater supply, across ] ,

flow orifice, Test S-SF-5 (DPSC*lGFDW) . . ... ... .

-
, i

,

506 Differential pressure in broken loop steam generator feedwater supply, across .

flow orifice, Test S-SF-5 (DPSC*llGFDW) . . .. . . .

o

507. Differential pressure across pretsurizer surge line Test S-SF-5 (DP*PRZ'13C) ',. ... ,

'

508. Differential pressure in broken loop steam genciata steam I;ne break,
# 'Test S-SF-5 (DPSC*Still) / t'

< /,
#509. Differential pressure in broken loop steam generator aross br:ak nozzle, ~ ,

' 'Test S-SF-5 (DPSC*SLil2) . .. . .. .. -
-

1 M

510. Differential pressure in intact loop steam generator steam line b'reak, '
Test S-SF-5 (DPSC*SLil3) ..<. .. . . '.. . . . . . .

/ . s

$11. Differential pressure in intact loop steam generator across break nozzle,
Test S-SF-5 (DPSC*SLil4) . . . . . . ..

-

'

512. Differential pressure across flow orifice in cooling water line to condensate coils, ,

Te>t S SF-5 (DPIC*SilP8) . .

513. Liquid level in core vessel dow neomer, Test S-SF-5 (LVD + 29-578) U. .

"

514. Liquid level in core vessel, Test S-SF-5 (LV-13M-578) j
'/ ]|, - <

. .. .. , ,
'

54. Liquid level in core vessel, Test S-SF-5 (LV-105-501)' . .I; . e , ta,

/ f
'

$16. 1.iquid lesel in core vessel, Test S-SF-5 (LV + 160-13M) ',
/,

..

'.517. Liquid levelin core sessel upper head, Test S-SF-5 (LV +421 + 160) ''
i 'j

' " '

518.1.iquid level in intact loop steam generator primary tube, Test C-SF-5 (LIP 838-57E) ,,.
t

,

519. Liquid leselin intact loop steam generator primary tube, Test S-SF-5 (L(P905-57E)
/

520. Liquid leselin intact loop steam generator primary tube, Test S-SF-5 (LIP 971-57F) )[ r
-

miii ) ,
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p 521. Liquid level in intact loop steam generator secondary side dow ncomer.
Test S.SF-5 (i ISI117 + 50) ..

. . . . . .. . . ... _

i
/* $22. Liquid level in intact loop stea n generator secondary side downcomer,

Test S-SF-5 (Lilil75825) . . . . . . .. . .

*

$23. Liquid lesel in intact loup steam generator secondary side riser, Test S-SF-5
(Lilll7S836) . . . . . . . . .. . .

,

524. Liquid level in intact loop steam generator secondary side riser, Test S-SF-5
(LIS836 + 463) . . . . .. . ..

525.1.iquid level in intact loop steam generator secondary side riser. Test S-SF-5
(LIS + 463 + 89) . . . . . .. ..

526. Liquid level in intact loop steam generator secondary side, across flow shutter,
Test S-SF-5 (LIS + 89 + 50) .i

. . . . . . . . . . ..

~#

_

527. Liquid levelin broken loop steam generator primary tube, Test S-SF-5 (LUP838-57E) . . .

'

528. Liquid levelin broken loop steam generator secondary side downcomer,
Test S-SF-5 (LBSill7 +50) . . .. . . .. .. ..

529. Liquid level in broken loop steam generator secondary side downcomer,
'

Test S-SF-5 (Lill117S825) . . . . . . ... . ..

530. Liquid leselin broken loop steam generator secondary side riser, Test S-SF-5
(Lilill7S836) . . . . . . . ...

- i.

'

531. Liquid level in broken loop steam generator secondary side riser, Te,t S-SF-5
(LilS836 +463)-

. . . ..

i
532. Liquid level in broken loop steam generator secondary side downcomer,

Test S-SF-5 (LaS + 825 + 50) . ... .

533. Liquid level in broken loor steam generator secondary side riser, Test S-SF-5
(LilS + 463 + 89) , . .

534. Liquid level in Noken loop steam generator secondary side, across flow shutter,
"' , 7jst S-SF-5 (l.BS + 89 + 50) . .

, 535. Ligmd !cret in pressurizer, Test S-SF-5 (1 PRZ146 + 25) .
,

5?6. Liquid leselin Catch Tank 1, Test S-SF-5 (LICT23 +462) 6. . . .

97. I inuid leselin Catch Tank 2. Test S-SF-5 (1.2CT23 +462)

f- 538. Liquid level m feedwa'er tank, Test S-SF-5 (LSCT288 +97)
<

' 539. Volumetric flow rate in intact loop hot leg, Test S-SF-5 (Ql'l)

540. Volumetric flow rate in intact loop cold leg, Test S-SF-5 (Ql*21) -.

.<( ,

.
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541. Volumetric itow rate in broken loop pump suction. Test S-SI:-5 (Qll*73) .

542. Volumetric flow rate in broken loop cold leg, Test S SF 5 (Qll*79) .
.

543. Volumetric flow rate in core sessel dow ncomer, Test S-SF-5 (QV*DC-423) ..

*544. Volumetric flow ratein core sessel guide tube,1e t S-SF 5 (QV*GT + 321)

545. Volumetric flow rate in core vessel downcomer to upper head bypass,
Test S-SF-5 (QV*llYPASS) . . ..

546. Volumetric flow rate in pressuriier surge line, Test S-SF-5 (Q'PRZ-30) . ..

547. Volumetric flow rate of intact loop steam generator auxiliary feed supply,
Test S-SF 5 (QSC*lGANFW) . . . .. . .

548. Volumetric flow rate of broken loop steam generator auxiliary feed supply,
Test S-SF-5 (QSC*llGAXFW) . . . .. -

Niicrofiche sheet 003. . . . . . . .

549. Volumetric flow rate from intact loop high pressure injection system,
Test S-SF-5 (QCl'IlllPIS) . . . . . . . . . . . . , ,

550. Density in intact loop hot leg, Test S-SF-5 (Rl*5N1) . . . .. ... .

551. Density in broken loop hot leg, Test S-SF-5 (R11*57N1) . . . . . .. ... .

.

552. Density in core vessel dow neomer, Test S-SF-5 (RV*DC-72) . . . . . .. .. ..

553. Density in core vessel dow neomer Test S-SF-5 (RV*DC-260) . .. . .

554. Density in core vessel dow neomer, Test S-SF-5 (RV*DC-456) . . .....

555. Density in core vessel, Test S-SF-5 (RV*All-6) . .. , .

556. Density in core sessel, Test S-SF-5 (RV'23 + 13) . . .

557. Density in core sessel, Test S-SF-5 (RV*23 + 113) . .

558. Density in core vessel, Test S-SF-5 (RV* A!3 + 173) .. . . .

559. Density in core s essel, Test S-SF-5 (RV'23 + 183) . . .

560. Density in core sessel. Test S-SF-5 (RV*23 +253) . ,

561. Density in core vessel, Test S-SF-5 (RV'23 +342)
.

562. Density in core sessel upper plenum Test S-SF-5 (RV'UP-il)

563. Density in core sessel upper head. Test S-Si -5 (RV*Ull + 173)

564. Density in core s essel upper head, rest S-SF-5 (RV'UII + 339)

ss\
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565. Core heater current, high power bus, Test S-SF-5 (IvaillPWilUS) . . . . _

566. Core heater voltage, high power bus, Test S-SF-5 (EV*lilPWilUS) |. .
.

|

567. Core heater current, low power bus, Test S-SF-5 (IV*l.OPWilUS) . . . .. . .. . ..

.

568. Core heater voltage, low power hus, Test S-SF-5 (EV*LOPWilUS) . . . .

569. Core heater power, high power bus, calculated, Test S-SF-5 (KWil*lilC) . . .

570. Core heater power, low power bus, calculated, Test S-SF-5 (KWil'I.OC) .. . ...

571. Core heater power, total, calculated, Test S-SF-5 (KWil*TOTC) . . . ...

572. External heater current, core vessel, Test S-SF-5 (III' UNIT 357) .. . . .

573. External heater voltage, core sessel, Test S-SF-5 (Ell' UNIT 357) . . . . . . . . ..

574. External heater power, calculated, core vessel, Test S-SF-5 (KW* Ell *VESS) . . . .

575. External heater current, intact loop pump suction, Test S-SF-5 (Ill' UNIT 358) . . .. . .

576. External heater voltage, intact loop pump suction, Test S-SF-5 (Ell' UNIT 358) . . .....

577. External heater power, calculated, intact loop pump suction, Test S-SF-5
(KW' Ell'lI.PS) . . . . . . . . .. . .. . . . .. .

578. External heater current, broken loop pump suction, Test S-SF-5 (Ill' UNIT 359)'
..

579. External heater voltage, broken loop pump suction Test S-SF-5 (Ell' UNIT 359) . .

.

580. External heater power, calculated, broken loop pump suction, Test S-SF-5
(KW' Ell'ill.PS) . . . .... . . .. . . .. . .

581. External heater current, intact and broken loop cold leg, Test S-SF-5 (Ill' UNIT 360) .

582. External heater voltage, intact and broken loop cold leg, Test S-SF-5 (Ell' UNIT 360) .

583. External heater power, calculated, intact and broken loop cold leg,
Test S-SF-5 (KW' Ell *lBCl.) . . . . . .

584. External heater current, intact and broken loop hot leg, Test S-SF-5 (Ill' UNIT 361) .

585. External heater soltage, intact and broken loop hot leg, Test S SF-5 (Ell' UNIT 361) .
.

586. Esternal heater power, calculated, intact and broken loop hot leg.
Test S-SF-5 (KW' Ell *llllil.) . .

.

587. Intact loop pump current Test S-SF-5 (It' PUMP)

588. Intact loop pump voltage, Test S-SF-5 (EI' PUMP) -

mi
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589. Intact loop pump angular selocity Test S-SI'-5 (Wl*PUNIP) .
_

590. Ilroken loop pump angular selocity Test S-SF-5 (Wil*PUNIP)
. .

,

591. Ilroken loop pump power, Test S-SF-5 (KWil*PUNIP)
. ..

.

592. Vahe position, intact loop steam generator steam c\haust, Test S-SF-5 (XSC'IGSTN1) -

TABLES

1. Semiscale N1od-2A system reference elevations 9

2. Specified sersus actual initial conditions for Tests S-SF-4 and S-SF-5 15. .

3. Sequence of events. Test S-SF-4 16. . . ..

4. Sequence of events, Test S-SF-5 17. . .

5. Data presentation for Semiscale Nhxi-2A Tests S-SF-4 and S-SF-5 20.

.

.
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EXPERIMENT DATA REPORT FOR
SEMISCALE MOD-2A MAIN STEAM LINE BREAK

EXPERIMENTS (Tests S-SF-4 and S-SF-5)
.

INTRODUCTION
.

The Semiscale N1od-2A experiments represent base for assessing the capabilities of water reactor
the current phase of the Semiscale Program safety codes to predict integral system behavior in
conducted by EG&G Idaho, Inc., for the United response to secondary side transients; to provide a
States Gosernment. The program, sponsored by data base for specifying future experiments; and
the Nuclear Regulatory Commission (NRC) to characterire the influence of boundary condi-
through the Department of Energy,is part of the tions such as break size, loss of offsite power
overall NRC Water Reactor Research Program to assumptions for Test S-SF-5, and emergency core
investigate the response of a pressurized water cooling and feedwater train performance.
reactor (PWR) system to hypothesired loss-of-
coolant accidents (1.OCAs) or abnormal operating The break sizes for Tests S-SF4 and -5 were
transients. The underlying objectives of the scaled from a Westinghouse four-loop plant. The
Semiscale Program are to quantify the physical break nozzle was sized to provide the scaled
processes that control system behavior and to critical flow rate reported for the main steam line
provide an experimental data base for assessing flow restrictors at normal operating pressure. The
reactor safety evaluation models. The program scaling basis for Tests S-SF4 and -5 were 100%
has the further objective of providing support to and 50%, respectively, of the 16-in.-inner-
other experimental programs in the forms of diameter main steam line flow restrictor. Due to
instrument assessment, test series optimitation, the " scoping" nature of these experiments, it is
selection of test parameters, and comparative realized that they will not simulate the exact
evaluation of test results. response of a Westinghouse plant to these

' transients. F.ow ever, these experiments will
identify the dominant parameter trends which

The Steam and Feedwater Line Ilreak Scoping ultimately control the severity of the transient.
Experiment Series (Series SF) was formulated m-

response to NRC needs concerning specific This report presents the data from Tests S-SF4
licensing issues centered around PWR transient and -5 in an uninterpreted, but readily useable
response during s: cam generator secondary side form, for use by the nuclear community in
main steam line or main feedwater line ruptures, advance of detailed analysis and interpreta-

tion. A brief description of the system configura-
Tcsts S-SF4 and S-SF-5 were conducted in the tion, procedures, and sequence of events for

Semiscale N1od-2A facility on Ntay 26,1982 and Tests S-SF4 and -5 is presented, followed by the
June 3,1982, respectively, as part of the main data graphs, comments, and supporting informa-
steam line break in the SF test series. The steam tion necessary for interpretation of the data. An
line break tests investigate the thermal and overall description of the Semiscale Program and
hydraulic phenomena that occur when overcool- test series, with a more detailed description of the
ing of the primary side takes place due to the Steam and Feedwater Line lireak Series are con-
temporarily enhanced heat sink caused by a tained in References I and 2. Preliminary analysis
secondary side blowdow n. The tests were initiated and interpretation of the data are presented in-

from hot standby conditions because it was Reference 3.
predicted to be a more limiting case for excessise
primary side cooldown. T he primary objectises information on the data acquisition system,~

of Tests S-SF4 and -5 were tourfold; to deter- postlest adjustments made to the data, and the
mine the primary-to-secondary heat transfer methodology used to establish measurement
characteristics as a function of time and steam uncertainty limits are presented and explained in
generator imentory; to proside a reference data Reference 4

I



SYSTEM PROCEDURES, CONDITIONS, AND
EVENTS FOR TESTS S-SF-4 AND S-SF-5

System Configuration transfer arca was specilied by the ratio of
PWR-to-Semiscale core power, the number of

,

tubes was thereby fixed by the specified tube
The Semiscale Mod-2A primary system was diameter and lengths. Fillers were installed in

scaled using a four-loop Westinghouse design as the shell side to provide a more properly scaled .

the reference. The system used for these tests secondary fluid volume. Elevations of the
consists of a core vessel with simulated reactor Semiscale Mod-2A steam generator nozzles,
internals, including an electrically powered 25-rod plenums, and tubes are similar to these of a PWR;
core and an external downcome ; an intact loop however, the steam dome is shorter than that of a
with steam generator and reactor coolant pump PWR, and the steam drying equipment is of a
(RCP), with pressurizer connected, through an simpler and less efficient design.
orificed surge line, to the hot leg of the intact
loop, at Spool Piece 3; and a broken loop with The steam generator primary and secondary
steam generator and RCP, as shown in Figures I sides are extensively instrumented, as shown in
and 2. Figure 3 shows a cross section of the Figures 7 and 8 for the intact and broken loop,
core vessel and external downcomer. The vessel respectively. At several axial locations, pairs of
core ' consists of a 5 x 5 array of internally primary and secondary fluid thermocouples,
heated electric rods, 23 of which were powered along with primary tube wall metal thermocouples
(Rods AI and E-5 were unpowcred). The rods are have been attached to the tube walls. One long and
geometrically similar to nuclear fuel rods, with a one short tube in each steam generator are
heated length of 3.66 m and an outside diameter instrumented; the middle tubes of the intact loop
of 1.072 cm. The core power was set up to provide steam generator have no thermocouples installed.
a symmetric chopped cosine axial power distribu- In addition to the tube thermocouples, the steam
tion with a peak-to-average power ratio of 1.25 domes have fluid thermocouples, and the
between the low and high power bus to provide a downcomers have fluid thermocouples at several
total core power of 30 kW, plus heat loss. (The axial locations. Other steam generator instru-
high power bus consisted of the 9 center rods; the mentation includes primary tube (primary side) -

low power bus consisted of the 14 peripheral and secondary (shell side) differential pressure
rods.) Figures 4 and 5 show the instrumentation ports at several elevations, allowing measurement
penetrations of the core vessel and downcomer, of collapsed liquid levels in the inlet side of the *

respectisely. A plan view of the core and the primary tubes and in the secondary downcomer
locations of the heater rod thermocouples are and riser.
shown in Figure 6. Table i presents a comparison
of the elevation differences between the major Separate auxiliary feedwater pumps were lined
components. up to discharge into the upper feed ring of

each stean generator. Flow and temperature
The intact and broken loop steam generators measuremems are provided.

are of the same two-pass, tube-and-shell design.
Primary fluid flows through vertical, inverted. The steam line break simulation assembly was
U-shaped tubes, and secondary coolant passes connected to the intact and broken loop steam
from bottom to top through the shell side. The generators as shown in Figure 9. The break
intact loop steam generator has two short, tuo effluent from the intact loop steam generator was
medium, and two long tubes representative of routed to the pressure suppression header, and the
the range of bend elevations in PWR steam break citluent from the broken loop steam .

generators. The broken loop steam generator generator was routed through the condensing coils
utilizes only one long and one short tube. An into the catch tanks. The condensing system is
"off-center" arrangement of the tubes was shown in Figure 10. .

required to provide better solume scaling of the
secondary. The same tube stock (2.22-cm OD x Safety injection pumps were lined up to
0.124-em wall) and tube spacing (3.175-em discharge only into the cold leg of the intact
triangul.;r pitch) used for PWR U-tubes were used loop, at Spool Piece 22. Flow and temperature
in the Semiscale steam generators. Since the heat measurements were provided.
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Table 1. Semiscale Mod-2A system reference elevationsa

Cenierline
bTop of Tube Sheet

Cold Hot Pressuriier Bottom of Core
Les Les Exit I.S.G. B.S.G. Heated Length

Cold les centerlines 0 -20 150 -260 -260 + 496

Hot les centerlines + 20 0 -l M -240 -240 + 516

Pressurizer exit flange face +150 +IM 0 130 -lM + 646

1.5.G. top of tube sheet +260 + 240 +|M 0 + 756
1
'

B.S.G. top of tube sheet +260 + 240 +IM 0 0 + 756

Bottom of core heated length 4% -516 -646 756 -756 0

a. All dimensions in centimeters.

b. l.S.G. intact loop steam generator; B.S.G. = broken loop steam generator.
*
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External band heaters on the loop piping, The data acquisition system was then started on a
dow ncomer, and core vessel were pow ered continuous data scan to record the initial test
continuously to maintain an adiabatic primary values and to serify the steady state condition; it
pressure boundary. then remained on throughout the tests, with time

zero designated as the instant the qu:ck-opening
break valse was energi<ed io start the main steam .

Test Preparation line rupture simulation.

In preparation for each of the two tests, Two seconds prior to rupture initiation (-2 s), -

the primary system w as filled with treated the closed-loop purification system was isolated
demineralized water and vented at all high points from the RCS, and the pressurizer level-controlled
to ensure a liquid solid condition. A leak check charging pumps were disabled. Also at this time,
was performed and all measurement transducers feedwater valse closure was initiated on both
were vented and their conditioners / amplifiers steam generators, so that the valves would be shut
were balanced and terced. The feedwater supply by zero seconds.
tank was filled and heated, and initial levels were
established in the steam generator secondaries. All The operation of active components in the
auxihaiy system valve liquids were set and system during the transient was by prespecified
verified, as were all process alarm, trip, and controt curves (except for core pow er control) that
control functions. simulate the operation expected to occur during a

transient in a PWR plant. Control curves are
specified in Reference 2.Warmup

The core power for Test S-SF-4 was computer
Warmup of the primary system to initial test controlled to perform on-lin: calculations and

conditions was accomplished using the core adjust the power in response to measured
heaters, pressuriier heaters, external band heaters, conditions. The controller samples information
and RCPs, in a sequence that closely resembled a during a transient from internal rod cladding
full-scale PWR system, but that is much shorter thermocouples, in-core fluid thermocouples, and
due to the electric core. The purification and the core power supply. For each time increment,
sampling systems were valved-in during warmup the equivalent power was calculated for a nuclear
to maintain water chemistry and to obtain primary core subjected to the same thermal-hydraulic con-
coolant samples at initial conditions for sub- diticns and the Semiscale core power was adjusted

,

sequent analysis. At 50-K intervals, detector acccrdingly. For Test S-SF-5, the core power was
readings were sampled to check measurement set at 30 kW, plus allowing for heat loss, and was
transducer integrity and data acquisition system manually controlled throughout the test so as to
performance. Also, other checks were performed provide a more severe cooldown than that which
at various times during warmup to verify total occurred during Test S-SF-4
system operational integrity.

The main coolant purnps maintained their ini-
'i ' SP##d ""ti 594 s after transient initiation forTest Sequence Test S-SF-4 and 404 s for Test S-SF-5, at which
time the broken loop pump began a 60-s decay and

initial conditions for the two tests were the intact loop pump began a 120-s decay.
specified to conform to typical PWR operating
values for hot standby conditions. Table 2 The safety injection (SI) pump flow rate was
presents the specified values versus the actual controlled to simulate the injection systems of a
measured values for selected parameters at the PWR plant. For both tests, the Si began by
start of each test. following a high head injection curve and then

suitching to a low head Si curse. For Tests S-SF-4
Once initial conditions were achies ed, they were and -5, the high head SI started at 32 and 74 s and -

held long enough to assure reasonably steady state terminated at $10 and 404 s, respectisely. The low
operation of the reactor coolant system (RCS). head SI was manually started at 3487 and 1715 s,

14



Table 2. Specified versus ar;tualinitial conditions for Tests S SF-4 and S SF-5

Actual Valuesa*

Specified
.

Parameter Value S-SF-4 S-SF-5

Pressuriier pressure (MPa) 15.5 * 2 15.5 15.6

P'PPZ + 158

Pressuriier liquid mass (kg) 10.4 0.2 b _b
I.PRZ146 + 25

Total core power (kW)C 30 97 108

KWil*TOTC

Cold leg fluid temperature (K) 557/557 555/556 557/555

TFl*22/TFil*79

d _d 9,4f 3, g 9,4f3,2fCold Icg volumetric flows (1./s)
Ql*21/Qil*79

Steam Generator

Secondary pressure (MPa)e 5.85/5.85 6.8/6.8 6.8/6.4
PIS*lll7/PilS*lil7

.

Collapsed liquid level (cm)e
1.1S1117 + 50 S-SF-4/S-SF-5 1020/950 1067 %9

,

1.IIS I i 17 + 50 S-SF-4 'S-SF-5 1020/500 933 480

Feedwater temperature (K)
TFSC*1GFW1./TFSC*llGFW1. 495/495 556/556 503/553

a. As recorded and averaged from -20 to -3 s by the DDAPS.

b. DDAPS pressuriier level measurernent was erroneous. Process measurement indicated the specified
level.

Core power was adjusted to compensate for environmental heat loss.c.

d. A 3:1 ratio was specified. Actual values depend only on achieving the specified core differential
temperature.

,

Secondary side conditions were adjusted to obtain required primary side temperature.c.

.
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respectisely, and continued to the end of the steam generator auxiliary flow was terminated.
tests. l'or S-Si-4 the high head SI was set to The operational events for both tests are listed in
actuate by a low prewure signal of 14.4 N1Pa Tables 3 and 4.
from the prewuri/cr. 'lest S-Sl'-5 had a program.
ed 25-s delay after 14.4 NIPa before Si actually

I or each test, the basic recovery mode was tocomtpenced.
establish and maintain adequate core cooling by *

Auriliary feedwater to both the intact and RCS feed and bleed using the SI system and the
broken loop steam generators was set to be pressurizer power operated relief valve (PORV).
initiated when the pressure in the broken loop This is an alternate method of decay heat removal, '

steam generator steam dome reached 4.13 51Pa, which is useful in accidents :a which the steam
and the feed continued until $16 s for Test S-SF-4 generator secondaries are not available as heat
and 404 s for Test S-SF-5, at which times the sinks.

Table 3. Sequence of events, Test S-SF-4
. _ _

Plot Time
(s) Esent

-30 Data acquisition system began recording test data
-2 Closed-loop purification system isolated; automatic charging pumps, pressurizer

heaters, and intact and broken loop steam generator feed valves disabled.

O Hroken loop steam valve closed; intact loop steam valve opened; intact and broken
loop mcin steam line break valve opened-start of transient

+ 32 liigh head safety injection started

+ 68 Auxiliary feedwater started to both steam generators
+ 483 PORV reset to 14.48 and 14.34 N1Paa ,

+ 510 liigh head safety injection terminated
+516 Auxiliary feedwater terminated -

+ 560 Core power switched to manual
+578 Drain of steam generators started

+ 594 120-s intact loop and 60-s broken loop pump coastdown started
+ 1000 Core power increased to 100 kW

+ 1402 Core power increased to 150 kW
+ 1946 PORY reset to 13.79 and 13.65 N1Pa

+ 1989 Core power decreased to 100 kW
+ 2611 PORV reset to I1.03 and 10.89 h1Pa

+ 2689 Core power decreased to 90 LW .

+ 2778 Core power decreased to 80 kW

+ 3459 Core power decreased to 70 kW .

+ 3487 1.ow head safety injection started>

+ 3504 Core power decreased to 60 kW.

+ 3613 Core power decreased to 50 kW

16
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Table 3. (continued)

Plot Time
(s) Esent

.

+ 3678 PORV reset to 9.65 and 9.51 A1Pa
+ 3894 PORV reset to 8.27 and 8.14 h!Pa.

+3875 Core power decreased to 40 kW
+ 4534 Test S-SF-4 terminated

a. At the start of test, PORV was set to open ai 16.2 h1Pa and close at 16.03 h1Pa.

Table 4. Sequence of events, Test S-SF-5

Plot Time
(s) Event

-30 Data acquisition system began recording test data

-2 Closed-loop purification system isolated; automatic charging pumps, pressurizer
heaters, intact and broken loop steam generator feed values disabled

0 Broken loop steam valve closed; intact loop steam valve opened; intact and broken
loop main steam line break valve opened-start of transient.

+ 74 liigh head safety injection started
.

+ 85 Auxiliary feedwa;er started to both steam generators

+ 240 PORV reset to 15.09 and 13.79 h1Paa

+ 404 liigh head safety injection terrninated; auxiliary feedwater terminated; drain of steam
generators started; 120-s intact loop pump and 60-s broken loop pump coastdown
started

+ 1705 PORY reset to 8.% and 8.89 h1Pa.

+ 1715 Low head safety injection started

+ 1920 1.cak in intact loop between Spool Pieces 21 and 22 developed
.

+ 2510 Test S-SF 5 terminated

a. At the start of test, PORV was set to open at 16.2 h1Pa and close at 16.03 N1Pa.*
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DATA PRESENTATION

This section discusses the digital dataa from identified and deleted, and the necessary
Semiscale N!od.2A N1ain Steam 1.ine Break adjustments and calculations were performed
Tests S-SF-4 and S-SF-5, which are presented as on the remaining measurements. Ambiguous *

graphs in engineering units. Processing analysis measurements, where the exact engineering unit
serves only to obtain the proper engineering units value could not be serified, were retained
and to ensure that the data are reasonable and because they can proside important information '

consistent. In all cases, a homogeneous fluid was on parameter trends and timing functions. These
assumed when converting the transducer output to measurements are labeled " trend information
engineering units. The scales selected for the data only" on the data graphs, rather than assign-
graphs do not reflect the obtainable resolution of ing a value to the uncertainty range of the
the measurements. measurement.

The performance of the N1od-2A system during Immediately prior to each test, numerous
rests S-SF-4 and -5 was monitored by 308 and calibration checks are performed and the data
309 measurement detectors, respectis ely. Of these, recorded. This information is used, after the fact,
approximately 20 per test are not presented in to adjust specific test data to offset such effects as
this report because they were either installed on pressure sensitivity, amplifier zero offset, and core
auxiliary systems that were not used, used solely power sensitivity,
for in-house processmg and control, or had failed
before or during the test. The necessary posttest calculstions include con-

setting the voltage outputs of the densitometers to
The output of each detector / transducer passes 3actual density (kg/m ). This is done by setting the

through a signal conditioner and amplifier where measured low voltage output during a subcooled
the signal is conserted to a de voltage compati- condition equal to the known density at that time,
ble w.th the Digital Data Acquisition and Process- and by setting the measured high voltage output
ing System (DDAPS). The DDAPS accepts the during a vapor condition to the known density a:
voltage inputs through analog-to-digital that time. The density at all other times is then
conserters and, using previously entered coef- computed using an inverse ratio of voltage to

,

ficients, converts the input to appropriate density with the two known points used to define
engineering units. These data are then recorded on the values. The nonlinearity of this method

.

magnetic disks, at intervals dependent on the scan across a phase change is recognized and incor-
rate. porated into the derivation of the measurement

uncertainty vclue.
Dual scan rates wcre used to sample the detector

outputs during both tests. During the first 570 s in much the same manner, the valve position
of DDAPS operation, each channel was scanned transducer outputs ure converted from voltage
once esery 0.05 s, yielding an effectise sample rate to percent open, this being a direct, linear
of 20 samples per second per channel. The sample relationship.
rates were then reduced to accommodate the
expected duration of the individual tests, and the The power " measurements" for the core and
scan was slowed to 0.55 s per channel, for an the external band heaters are not actual
effectise sample rate of 1.82 samples per second measurement s, but are calculated from the
per channel. measured voltage and current output of the

indisidual power supplies.
Postlest data review and qualification were '

conducted by a Data Integrity Resiew Committee. ~Ihe abose noted adjustments and calculations
Erroneous and superfluous measurements were were the only ones performed on the data

presented herein. References I and 4 further
describe the Semiscale data processing techniques;

ihe a nial data are asadahie trom the NRG l)msion ofa. n Reference 4 also explains the capabilities of the
Accident I saluation (DTI ) Dau Hank at the Idaho National .

I noncenny I aborators Address dau inqunicuo NRc, D ti DD APS and presents an analysis of the uncer-
Dau HanL AJnunhtrator. l (,M,ldaho. ine.. P.O. Hm les. tainties associated with measurement data from
idaho I aHs. IJAo, WIS. the NIod-2A system. I:igures I throt.ch 10 proside

18
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measurement geometry information needed for references the detector and comments to their
interpretation of the data. Table 5 groups the corresponding figure. Figures 11 through 592
measurements according to type or location, (data graphs) present all the data obtained,
identifies the location and range of the detector, inchding the noted calculated parameters. These
gives the actual recording range of the DDAPS, data graphs are presented on microfiche sheets,
provides brief comments on the data, and attached to the inside back cover of this report.,

.
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Table 5. Data presentation for Semiscale Mod-2A Tests S-SF-4 and S-SF-5

**
w . ., g. . i e. .. e

e .
i.nc et ..n e.,4 coe ent .e et ar t e r . . .t em r i,.ro .ee s.,eep ,t < ,,e.e.t ee e..,eeene

,w,0 ,,,,,e eu. . c., i .. e i t1 e, r . ee iese
e,ee i f,ed em e. ee.

e

f-t ee t t, O to nli . O t o .20 .

1,i e i .et i o. . .,- i. w es f, o .eei n. we
c oet e r

*T F l *1 West leg, Spool 1, 46) ce f rne veneel 12, 301
cent e t .

T f f *9 Cold leg, Spool 9,1017 em f ree 13, 304
daunc esa r cent e r ,

T F l * 17 Cold leg, Staal 17,138 es f ree 14, 30F
dawne ame r e# et e r.

TFl*21 Cold ley, Spool 21,118 es f ram 1%, 305
downs ame e e est e t .

Tf f *22 f ald led, Spool 22, et ce f ree 16, 309
dawaramer center

D raken l acy

1998 % Wet leg, Epeal M, 51 es f ree vessel 17, 110
tenter

T F 98) F Nat leg, Spool 17, 2 78 to f ree vessel 18, 111
cente r

T F R*6 2 Cold leg, Spool 42, 962 em f ree 19, 112
dresserremer center

T P B*44 f old leg, Spoet 44, 614 en f rne 20, 113

downcomer eent er.

T P e* F1 Cold le,. synel 71, 317 es f ree 21, )l4
doonr.oo r reste r

TFes yg (ogg j,g, gy eg 26, gjg ge (,ge }}, }{ g

downe see r r est e r

T F B* f9 Cold leg, Spool 79, 78 re f rom 21, 316
dowerome r cente r,

Vessel

Ve n eeQwnr eme_t 0 to lill E O to $20 K

f?v*Dr-44 On nenmer ee,ension, 84 re beim 24, 187 ,

cold leg teeterlene. . ,

TFT*f4 416 De meceer estensine, 414 en velow 21, 314
cold les renterline

ye_eeet_l medlemme 0 to 131) t 0 to 820 Rf
e

Vessel l'pfeglen.e O to 191) F 0 to 020 t

T F r*t'res-l l in vessel espeer plomie, il re Iselow 26, 189

eeld les centeriano et 1 R0*.-

T F ve?'P* 79 le wesee opper pienen, 79 es eheve 22, 120
rold lap renterl ane

v r e .e i vir* ' ** *d * ' ' " " ' 8 '* 870 '

try.tw e0 in eesee n i,p,* r head, iso ,e e%,e 2s, ni
rold tes cearerline et 225',

T f v*"p* %1 to vessel uppe r heed, 141 ce ebeve 29, 122

cold les renterl ane

T f v*im* 642 la veneel apper head, ar'I re above 10, 32)
cold leg centes t see

TTV*DVpA11 la hepose line c onnect ing appe r ll , 124

piene t o downieneer,

Ca re_0_r t,4 4ppeg 0 f a 1%)t E O en 15 50 W

c a n d gre. e rj 4% en belme cold les centerline,
44 ee above bat tae of hes*e4
l ene t t,

T e T* 91+46 The rem euple a n space defined b, 32, 12% e
(clone 5 and C, 6.swo 1 and8 4,

e

l
i

w
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Table 5. (continued)

e
Dat e Scent oit ion perne

e b
p iga r,ae+ e*w reuent Lor et s ee and t a=nent e set ec t er s,et ee neeso r, meet come,et e

FLt;ID "FMPrpatpeg

f s not tened ),

te re (,ead 5 ere re1
G.JidJdl '-

e
' --

3 70 ce below cold leg resterline,Crad spacee 4

124 es eheve het tem of heated
l engt h.

T Fv*fti * l 2 4 Neueremple le opere defined by 33. 124
Colussa D and E, towe I and 2.

T rv*44+ 174 Neuseowple in space defined by 14, 127
Coluese 4 end 9, towe e and %.

Y F F* 81* l 24 Nemecewple le space defined by 15, 320
Ce1.ene B and C, Bows 3 and 4.

(36.d S ore r % 3 M se below eeld les centerline,t _
144 es shove bettee of heated length.

TFV*B 3* Me Neueremple le space definet by 34, 329
Ce1=ene 5 sad C, Bewe 3 and 4

Crid Freeer ? 2%0 es below eeld les e*eterlies.
244 ce sbove bettee of heeted length.

ff?*S )* 244 Neuerewple in space defined by 37, 330
Calvens B and C, teve 3 and 4.

Cgdyeeer 5 210 to below cold les centertlee,
284 ee eheve bet tee of heated length.

77V*a4* 2 A4 Neuereuple 6e space defieed 6, 38, 331
Colunee 4 and S Bewe 4 and $.

C end Itgecer g 170 ee belnw cold les centerlise.
324 en shove bettee of bested length.

TFV* Bio 124 N reneeuple le space def 6ned by 39, 332
Celmene 9 and C. Bewe 3 and 4.

C rid syerer 16 130 es below cold les eenteet tee,
344 ee above bettee of beated length.

TFVeA4a M4 Nemeces.ple te space def seed by 40, 333
Celeone 4 and B, Bewe 4 end 9.

f teee Genetet os 0 to 1533 e e to s2a a

* Int ert tog Between Speele 7 and 8
Primary side

TFIP*LR10 le tone gebe, het onde, 30 es ebewe 41, 3 %
top cf tehe eheet.

a
TFIP*LR$4 In long tube, het side, 84 es above 42, 313

top of tube sheet.

TFIP*LAll2 le loop tisbe, het s ide . 152 ce shove 41 Teiled deries 8-sr-5
tep of tube sheet.

T F I P*Lp43 2 le long tube. bet side, 452 es above 44, 3h
top of tube sheet.

T F I P*SNel % le einert tube, het Side, 813 em sheve 43, III
top of tube sheet.

TF I P*LN92 2 le long toise, het olde, 922 es ebewe 44, 338
top of tehe sheet.

Y F I P* LC 784 le tema tohe, eeld onde, 79% ce eheve 42, 339
top of tube sheet.

T F I P* St us le short tube, cold side. 448 cm eheve 44, he
top of tube eheet.

18 ] P* LC 313 In laes tube, eeld side. 313 es eheve 49, MI
t ey of tube sheet ,

T F I F *LC *l l le tone tube, este side, !!] es ebeve 50, h2
top of tube sheet.

TFIP*Sf 211 In ehere tube, cold ende, 211 to above St. M)
, top of tube eheer

e
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Table 5. (continued)

.. em e , t , e ..
e

.eesse eest .. .t . .e .e. f sent wf e,t e,_ .vot ee _ _ .t., ..e.w..e. t vese.,t e

rui. ,e.t ,v.,

s cent sewed )

.
. .e,ee to. se . ,e s. and . . t. isii . .to...h.e-a n,e_

u.~wis: se ie t eid.. in es e- u. ,=4t, et to.o.e, b.te eh.et .

.
n . ..,n ie .t.ee, .ies, in ce aw.e si, 3 5te, of ee.t o.e hete e ,e.t .

n.p.w n i is ieo, s o.e. et side. ro en a- se, u.
top of febe cheet.

989PelJf Ff le leeg tube, het o l de , 3 73 ee above 11, 14 f
top of gehe ekset.

TF 9petN iue le fees tone. het e 6de. 194 se ebeee it, 14 8
top of tebe sheet .

't F 3 Pete4% 2 [e leegg tenho, het side, 4%) ce eheve $7, hg
t op of t enho eheet .

T FSPeL5 88) le Boog tabe. het e6de. 781 re eheve S S. 1V1
top of rebe sheet.

T F BPol 4e77 le leeg tehe, het side. 423 es ebeve n. ISI
top of tehe sheet.

1P9P 14 705 le leeg tube, eoid ende. 78% es eheve 60. 353
top of tehe sheet,

tF s Pe scas t te sheet tube, e ld esde, 413 ee ebeve 48, 113
t op er tehe sheet .

TFDPou ESP te less tehe, sold ende. 433 em above 47. 354
top of tube eheet.

T F BP*lE Fi l le lose tehe, sold ende, fit em ebeve 6 3, ll1
top of vehe sheet.

.iee e,t t a to lin s a to ero a**?N* 'Lq t_ '!*
T F 50* Bt.FDes poedestet toeperatore et flee ett fise 64, 194

TFSt e f GFWL Feedeesse temperatere et lase r 61, )$ f
te jeet ase part.

T F 9t * l aIFw e est l 6 e ry f eedeste t et ent reeee to 46. 158
eppet feed rtes.

e

T F I S*De l % f t e deenesse y, l$2 ee eheve top of a abe 67, 319
sheet.

Y F f 9+fte 417 to desesseer, 417 es ehese top of tote 68. 360
sheet . .

Y F t 9*#+409 le desenramet, not se ebeve top of tube nel feet 5-87-5 eely
sheet .

? F f 3*pe 74 L le doesuremet. F41 en eheve top of t ube 49, 14!
' etieet .

TFl5 +LN t0 the lose tehe, het s i de . 10 es shove 70. 36)
top of tehe sheet .

T F 15**A te ce long tete. eeld side. 10 se shee, tl Feiled dettes 5-6F-1
t op of tabe sheet .

TF f B eluhe De ehert gehe, het s tde , Se ce abees II, 144
t op of tehe eeseet ,

f > Ital ten no lees tehe, het olds, se en ebeve 71 )*)
t op of tohe sheet.

TFit*Lf Ae ese B ees t ehe , cold ende, $= se above 74 144
tep of tube sheet.

Y F I S * Lp t ! 7 two lees tehe, wat s i de , 197 ee above 74, M F
top et tehe sheet ,

TFIS*Lf fil Om Rees tabe, eeld e nde, 211 em sheer 74, l6t
top of embe sheet .

T F 1 t * tA 111 ne lose tehe, eald e6de, 11) en ebeve 7 7, M9 e
t op of t e,be sheet .
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Table 5. (continued)

.et e .y s t ies .o.i.e
e e b.e.e..e.eet _ _1, etme_d 1.e.ent e i,et ec t e, .F.,- , .# ,e ...ee,eeest to eete

,tu. mFee.r...

t e.et ie.ed i
e

!** *AA""t
see eeerg side
leiet ie.eW~

TFinesc113 on sheet t.be, eend e de, sin to owe re,170,
t o, of t eb ehee t .

YrlteLA194 De less tube, het ende,194 ce above 79, 171
top of tube sheet .

TFIS*9e4%I De ehert tube, het side 412 es ebe,e 30, 177
top of tobo sheet,

T F 15 +LN49 2 ces lees tebe, het side. 443 en eheve 95, )?)
top of robe sheet.

TF f 5*Lt493 no sees tehe, eeld side, 452 ce ebeve si,114
top of tube sheet,

T F it* Lit ? t) On less tube, het elde, 78% ce above 83, 179
top of tebe sheet,

TFiseills te seeos deae, Bli r en abe., se, .f es, sie
tebe eheet.

trebenLag e es 1533 e o to s 0 s
te ger, siao

Trsrem.Fvt Fe.d te e t es,.e.eoee se io., as, 3rr
ie).et son port.

TFSC*RetFW Avail 6ery f eedvetor et eat tesore to 86, 170
.,,o r feed etes.

Treseo*ls: le de eeemse, ist ce ebene to, of s F, 3 79
tohe cheet .

T F ts*D* )oe le desaceeer,10ii ce eheve top of tube 50, 380
sheet .

T r as*De 4i f te dauecomer, elf ee ebeve top of tube 89, 381
sheet ,

TFBleD*419 le desaceset, 410 es eheve top of tube 94, 182
abee t .

TF0589* 74 9 14 doweesmer, 768 te ab we top of tube ti, ISS
s' et .

e
T F DS*l.M4 8 De leeg tube, het ende, el to shove 92, 144

top of tube sheet,

TF B5* lite no Isag tube, cold side, 84 en ebeve 93, let
top of tube sheet,

o

TFB5eLN2 t l De leeg tube, het olde, til ce above 94, 184
top of tehe *heet ,

T F BS *LE 211 De leeg tebe, gold ende. Ill en above 95, 187
top of tube sheet.

T F 98 *LN 11) De lees twbe, het o n de , 311 es ebeve 96, 3A8
top of tebe sheet ,

TFll*SCll) On obert tube, sold side, ))) ce ehese 97, 189
top of tube sheet,

TFBl*LC111 Oe lees tube, cold e6de, 333 cm ebewe 98, 190
top of tebe sheet,

eF99*LP'e4 On long tube, het side, 194 ee ebeve 99, 194
top of tube sheet.

TFll*$e4%7 ne short tobe, hoe olde, 4%I en ebeve 100, 392
top of te be sheet,

T F DS* Lus% 7 on lens t ehe, het side, 697 es eheve l ot ,191
top of tobe shee t ,

TF BS*lE6%) en lose te,be, eeld oide, til re ebeve 507, 394
top of tube sheet.

T F at elA t le On less tube, het ende,114 es abe=e 101, 395
# top of tobe shee*

1 F 5$ *Lu465 De long tube, het side, 448 ee above lot, 146
top of tobe sheet ,
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Table 5. (continued)
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eeees, emeer to.n.en_.e ent e ,,et ee t e , _ a, et .e _ .....e . t.e.eu re. cot C. e.et e ,
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FLb-It flePFRAftigt

/'temet to eed)
e

I'".h.* * M?f 4 .

5* * **4 9 'L 6.t9
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T F95eLC 785 De leap tube, eeld esee, 745 em sheve IOS, 19 7 ".
, ,

top of tenbe sheet. - f

g ..
T F DS *See l % two ehere tehe, hat e 64e. 81% em ebeve 106, 198 * - r.g

top of tube obser.

T F SE *L#9 7 2 Oe long tube, bet e6de, 922 ce above 107, 399 [
tap of tehe sheet.

TF B$e ll t f le stese done, 118 7 ce ebeve top of 100, 400 j
tobe sheet. 5#

F re ne u r i se r 0 to 1511 a , G to efti e

TF*raz e 812 le top of pree.oriser,112 ce ebeve 109, een,

emit to sorse line.
)

TF *PR2- F 1 In surge l i ne , F1 se be've prosaurieer 110, 402
east.

'T P *te r* I 3 In ourse llee et ent seere te notect Ill,een t '
l ect Speel 1. / j

f
e f

Qreak Res ete 6 to 19 91 t e to 024 N t

TFSC*lt.ETN le int eet leep etese gemeester, IIIe es6e
upst rose of break eensle. (y

TFSL*N 574 In broken lose steen genei ety*e ' 113. 401 *e
opet tese of breat acaste. i yI 'j

T F MTi se le bot ran of tendonosto Catch 184. 404-

/). I' f.,e., , en et . to isu a . t o .20 .
se.,e.eegs5.g r.

,
.

-

,,
,

Tash 1, ee re ce shooe d e s t e '/
/

est let . )
T F erT7 *0 le bettee of esadessete Cetrb 113, 407

',
*(

Tset 2. eere ce aheve deste #

est lot .
t

Tf *N4pape# f a break ef flueet line at out let of 114, 400
condensies eelle.

e
T F IC *1B it feel Los ester empply et telet to 117. 409 k

goedenote, eetle.

1

Y F IC890ert Caeling metoe et. vet let of 118. 480
eeedemoseg tot le, j ,' j ,

.f f 4L Tt.pytEAft-et Chromel-Alamel thessorewelee unless
ep*c 6 f ted et beret se .

veed lat e real e. O to 1533 s e to 826 E e. .

t
YtsT*FPD* f t le vessel an, eepet places filler 119, 411

p a oc e. 79 re above sold les

s enterline at 4)*.
4

tesw.y yy 221 In veneel en epoes head f aller paece, 120, 412
221 se ebeve cold leg senterline at 4

1 % *.

h
Yevemu i i n v. .sosi em ti.e,s.i eb.,id, 2n <e in,en

etes. cold les centeel see se F21*. $ , *

/
#

,I ee er t~ . . /,
l ear; Twbe e . a t e 151) g 0 to 470 E

- -- .. t e . e t r- e i,e
.

T elvel.neS 2 A leap . ehe. het l'elet t e 6de er 122, 414 e/ / /
.

P-t whe e. MI en sh t oo e ' enet <
1

f /eheet . I

\ *

t
, /, \f. . et m , T ebe n. O te isn i e to en s ,

>

,

l' * "L''* **' L8 '.".! Is .e ;,

r r 9- f*

s td* of p 121, all j .- t
'

-

'

len, t ohe, t o.ld f oot let iTitacett mo se
-e-t .,se e , .4 se e ,e.. t e, of t ebe she.t .

/ L

T =scei se u os im t be. e t f isieo side .e us, 4 54 \
,

*

, , ,
c-,.bes. M2 <e eh t o, of tese . v /s hee. #.

/

'!'I a

// <
,

3 t'
*'

r >

f f
,/

~./
-

er
o

%

24/
'

f.

A

a
I
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' Table 5,- (continued) ' '
.

,. .
Def e 4e, i e i, ion .e,1e

e e .mesesr_esen,
_

m et t- and <-cr o __.et e , e , _ ,, e, ce ,i,, re .ee s.rement C o,.nen , e

4tT4L TimMRAT!!RE
f teet immed).

iere-ei .ee ore Ti,e-se,ies se ,t.e -t oi.e e.rf ece 0 to isn . O to .20 .
.ed.t .a .ete re.n se ed e st e,.

t int ee t Leeg .

* - r
b [s %
,g

'
Pump emet ies les) *M 16, %2 es 12), 417

*TMEN*le
f rom deweeener conter,

f TMF.N* l f Pump sert tee leg, Bpool 4 7, ee2 em 126 Failed doeing 5-5F-$
f ram desecamer center

T4Ek*22 Cold leg , Spee 111[42 em f ree 127,413
downesere vepe.

I wen Lyj 0 to 1533 E O se 820 E

TMER* F11 pump sucties leg, Beeet 72, eiddle, 128, 419
465 ce f ree dovet.eer center.

TwENe73 peep emet ion let, speel 73, 321 em 129, 420
f rom dowacceer center

vessel 0 te 1533 K 0 to 820 E

TME R*V- 194 Core homeses,196 es below cold let 130, 421
c ent e rline.

Twth*1- 30 lipper pleeve, le ce below cele les Ill, 422
cente rline.

WAftkl AL TEMPT #AftBE Chrasel-elueel therseeeng les malese,

'
, opecified otherwise,

f
f etereal Meeg Thevenceupleo en esternal bester 6 to 1533 E O to 820 E

aut side surf ace, under lesetet tee,

latec t 1.ae,
,

T t e* 3 Not les, speel 3,174 se i cae eeeeel 132, 423
cente r.

TE P' 7 Not leg, F 1 7, 447 es f ree ,eesel 133, 424
a t eat e r.

T t8*8 Cold leib Spaol 8,1982 en f rom 134, 425
_ doweeame r ceste*,
f

TIw*13 Cold leg, Speel 13, 798 se f rom 4 24 Failed dering 8-8F-4
e dounces e center.

: I
8 78N*1' I weld lid. Speel 14, M2 es f ree 135, 427
F ' anecamer eester.

/ .

T E N* t ? # Cold leg, speel 17, 402 em f ree 134, 428, -
dowecomer center,,

f
I ~ ite*19 Cold le3, speel 19, 243 re f ree 137, 429

/ - , - - g decoramer eenter,* *

*t N*2 2 Cold leg, Spool 22, 42 ce f ree 430 Failed during 5-SF-4
3 - de w one r c ent e r.
1 f#

t hueeJoer 9 to 1513 E O to 820 K

f tp*iG Ro* tes, speel So, 6 ce f ree esseel 138, 43)
c ent e r.

TL A* HA Not leg, Speel SS, 740 ce f ree vessel 139, 432
venter

4

i g a*tt 'et leg, speel S9. 389 en f rom eessel 140, 433
,

-

c ent e r,

N 7t N*40 Cold leg, Spool 60, 1842 ce f rom 143, oh
y dowecomer center.

f t w*447 Cold leg, speel 64, top, B AS ce f rom 142, 431
dowmecaer center

TE N*64R Cold leg, speel 64, anddle, 764 em 141, 434
f r.e doweecaer center,

T R M*648 Cold leg, Spool 64, bet tee, 642 em 144, 437,

f rom dowocesor center.

Ytp* F7# Col' les, Spool 72, middle, 403 em 145, 438
f ree doweeemer center,

e

k;

$&
4

t

.

#
.



Table 5. (continued)

e
..t. .# eit ion e,,e

e e .#e eentement Lor et tee and t eenente Pet ector B ret oe F i gu re trees,reeest Ceement er

deATF AIAL YteethAT'1E
(eset lowe4 8

e
Breyee idag
feset a ei,od )

TEN *71 Cold leg, speel 73, 321 en f rise ite, 419
deuseemer center

e

7t W* 74 Cold leg, speel 74,194 se f ren 147, 440
desecamer center.

Tree f t Cold los, speel 79, 44 en f ree 148, 441
demerseer eester,

veteel O t , lill B 0 to 820 t

TFpf* P l? 6e devereser, Fl? re below eeld les 149, 442
resteellee,

f tA*V-lho Core kenetog,140 ce below read les ISO, 44)
renterline,

Tt PV-194 f'are homoses,194 en belee eeld les 111, 444
eenterline

7 t R*T- M Ifpper pleave, 10 en belee cold les 152, 44$
e est e rlise.

TFN*T*161 t'pper pleeue, 101 re ebeve eeld lee ' 111, 444
cent e rlies.

Tin *Ve f 49 1"ppet head, 249 es eheve eeld les 1 % , 447
eent e el l ee.

TtN*Te194 ffpper beed,1h4 to obove cold les ISS, 448
emet e rline.

Coat RFAftt Therescouples latered Geesde shee*h of
CLADDitG TFFFTGATUDR elect ric core heater rede.

# 1 gh_Powe r e sse code le center of eere a to 111) u O to ISA0 t

bt ""L*'l
T.ve i.m nee,o, .e Cei e e, es, s, i % , 449
TWW*tlelse thees.complee lie ce (9?'), 157, 450
TWW*B1+274 IS4 ee (151'), end 129 ee ( M4') ehave 158, 411

battae of heated lesset,

TWve s4* I44 Bester et Colome B, Saw 4, 119, 452
theroesemple et 140 ee (270') and
e beve bettee of heated leerth, e

TWr*Cf el17 Wester et Cetwee C, Saw 2, 140, eil
therewaremple et 117 ee (191') above

bes ten of heated Ieenth.

TWV*Clelen Wester et Colwee C, toe ), 141, 4 % *

therussemple et B40 re (I ?4')
eboee bettee of heered leapet ,

T ev'C4 * 14 2 Rester et telene C One 4, 142, 4%$
TWy*c4* t R ? theseseen. pleo et 142 c ( t 71') 143, 4)*

end 807 em (183*) steve bet tee
of heated locath.

74W'9?*lt testet et teleen D, gew 2, 144, 497
TWy*pf * 2 44 therences.ples et le re (119'), 143, 458
Tevep7e121 3%4 ee (151'), med 171 ee (770* l 144, 459

shove bettee of bested leepth.

T4v*01 109 Wester Colume D. Roer 1, 147, 444
thevescouple et 109 rs (21 F* ) sheve

bettee of h&eted leepth.

T evere *l T9 Wester et Colusse D, tow 4, 109, 441
theroneseple et 179 ce ( 24*),
eheve bettee of heeted loopth.

t ow power siete.e pode en peripheff of core o to till B 0 to 1980 $
ove_Neet e re, h=ad l e .

Tavea l + 1 t % pe st e r et Cetwee a, en. I, 149 Failed derlog 5-SF+9
thermorewele et lli re (l74* ) shove
bettee of heeted length.

Twvea 7* 191 We st e r e t celuamm a, see 3, I m, 447 *

t he rece auple et 111 ee (1868 ) shave

hee tes et heered length.

.

all



Table 5. (continued)
._

o.,w.,e ei, s eu.e
e e..e..re.e e t ee in e.d c, e.e e .ee ee , e, ase ee . , ,, re ... . .e c e e ,.

cost NR.af tB...r ,.rru i c. n
(e met $8. sed )

La_ P=''
e.e peere re
Te neMmi)

e

tvu*a te rs mesee, se cal se a, ee. 3, tre,461
tem s. is t eherence. pies ee is ce t rir*), 3 72, seerea seres ist ee (as*), roa ve (In'), t ri, 46%
rea t.77 s tre e ( 76*), d 29: es (f ro*) t ree ire. 444v ma n.rg t ween av heated leason. lis, 46 7

resleisi moete, et cei.e. e, see 1, t re, San
trai.f s s e meew.ee.,,see et les ee (l'n') . d 177, ess

**) e (a') eben het e er
heated se.se n.

tuvecie re seee er se cat.se e, se. 6, 178, 470
Tuv8C a s ta l therencewynee et 79 ee (29t') 179, 47:
rev*cie rer is t e (fir *) and 292 ee to*) Iso. art

one.e mese ee or heaeed is.sth.

vuv cs.in meeeee se reinen c, as. s, ist , 473
ruvecs. rte e heemeee.,,see se 111 ee f iao*) ler, 4 74

..d are e t ro*) o e bee som ofn

meered laseh.

reveniellt moever et cet e, s n, is), ers
therence.pte et lli em (40*) ehove
seve of heated twe k.e

Ymsr no,
emere.>re. pies ee so,se. 2,
seen er se ces.en e, a se, 4 7s

Tavar t.t s i e (s t r*) d iss, arr
s es em ter*) abew 6 eese er keered
least h.

Tuv*e le t t i meseet se cei en t, so. 1, 184. 478
ehe rence.,pte se sti se (45*) cheve

w e.e er nested lessen.
twa 5+ r t ; neater ee ceteen v. es. 5, ter, art

eme e ie se tr P e (4s*) ehee.
notese .f meseed te.s h,e

pesssues

l''L*9 _Lat
ri*t nae les, sweet I. 60 *= f ra eenet * ee 13.24 NPe e e s 21.** *** tas, eno

e eesa e r.

ereses s. ag

reeso see tes, s, i so. to <e t ree we.ei o no it.r* pPe o ee n.e, =Pe is,, esi
eest e re

P e* rt cold leg, Speet 79, 96 ee f ree 0 se 17.24 PPe e to 21.72 MP. 19o, 4er
de.neamer center.

Ye sse l

Pv'UP- 11 is eere weeeet oppee pie.se, il ee 9 es t r.24 MPs O se 2s.64 WPe alt, all

bene. cold les ee.eerline

PT*UM.6 Fi se eere weseen oppee heed, ert ce 0 es 17.24 pre 6 es 20.24 NPe 192, 684
eheve cold seg eeeeerline.

i .. e< e i.**r *** =ada'r s id*-
s eyse i~tette

FI5*li e f te elene dame. ill7 es shoes esp of 4 to 6.90 WPe 9 ee 8.722 MPs 191, &#$
e obe sheet ,

e ,,,ee. t-, swe der, side.
_

S teeti*a* '*'ir
re s + 1117 ie etese d.me, t il 7 en ebene top of 4 ee 6.90 MPs a se s.),s4 pre 194, 684

tube sheet .

P *"'' t'lt'I

P* Mr e t se re preneurt eer seese ease, 158 em 0 to 12.24 DPe e to 22.84 MPs its, 40 7
abe,e ease to sorse 168 . o se so.64 pro

e

e

27



Table 5. (continued)

a
t e .c ,,, e i , ice .a.,e

e a .. . e, r.me, t.r .t t .a e mee r e .et .e t e, s pet ee P , .o re ,, ease,e.ut C_st e

m m.f e.at , s . >

*i st .< , t see.e ee .eet.
*i*i&**.,**J e r

P9(*1csta f u stese discheree line, at f lew 0 te 17.24 WPe o to 20.69 Fra 194, esa
crifie .

a
s rene. L o stese echeese
s e ese ce.,r,ete r

Psr*pcsN != steme discherse line, et f lew 0 to 17.54 pra O to 20.01 nee 197, est
erifie .

cowe eave s,eece

PStenr;rras prehen leep ef fluent downse r,ee O to 3.45 =Po e to 3.44 Nye 198, 490
of breat velee at ent rance to

condemoine rail.

2*ll*U** * *
Picasars le e Pyly lie at eat es co te O to a.e9 wee O to 0.68a ura 199, 491

eendentes ret te.

nrmemist slevetiae dif f ere.ce bee ee
pet sivut t renedecer topo lo sera and celle

reed eere when felt cold, et e.
f ie , entua spec ified otherwie .
Cell peettive thish Preeser*3 eide
le plaubed to the first top
doetsnated by the esseurement
alphanumerie mese,

lateet Leap

D-Vi lA* ll Vessel opper pleeum, 11 ce f 0*) 2124.4 kPa tiet.) kPa 492 Failed dating B-5P-4
below cold les centerlies, to het
les, Spaal 5,147 ce f ree vessel
c ent e r. Speet 5 sep is 94 to ebe ,
apper plenue t ap.

DPl *S*4 Met leg, Speel 5,147 ce f ree vessel 1144.71 kPa f142.4 kPa 200. 49)
eenter, to cold les, speel 9.1010 en
f ree dawneamer center ac rose the
i et ac t loop stees generator prtee ry
t ebee. Spool 9 tap de 16 re abase
Spool 1 top.

D P I *9* I e Feld leg. Spool 9,1010 es f ree 1344.71 kPe 9143.2 kre 701, 494
deemramer rester, to cold leg,
Spael 14, 631 ce f ree downeemer e
c ent e r. Speel 9 top is 3%) ce above
Spool 14 tap.

D FI*14* l t Cold leg, treet 14, 65% ce f ree 174.61 kPe t102.0 kPa 202, 491
dowmenee r eester, to cold leg.

,
Speel 18,12) em f ree downeamer

S eel 18 top to 210 ee abovec ent e r, t

Spool 14 tap.

D P l * 21810 Cold lee, speel II, Top 3,127 ce 9609.1 kre 1690.1 bye 203, 496
f ree downramer center to cold lee,
synel 18, Top 5, 329 es f ree

dawaramee center, ee rees intact l eap
pump. Spool 21 too se 2% es eheve
Speel 18 tap.

t * 121 ev 079 Cold les. Speel 21.12 7 es f ree 924.0 7 kPa 113,71 kPo 2oe, 497
dammeneer e,eter te vessel

dowmeneer, 29 ce shave cold les
cent ert ane. Vesset deemeemer top
is 29 cm eheve spect 21 tap,

s taten Leny

p.vl ta*es t vueel opper plenies, 11 em f e") belee 174.61 tre 199.98 kPe 205, 49s
eeld les e**terlies, to bet leg,
Spent $7,164 es f ree venet
e eee e r, speel 17 top is el en ebeve
opper piene tap.

D P9*i t*t ! ont leg, speel 17,106 ee f ree veneel 94A9.1 kPe t489.1 kre 206. 499
center, te cold leg, Spent 62. 947 ce
f ree deemramer conter, ac ross beobee
lee, steen pomerater prise r, tehoe.

,

SpeeI 42 f ee se 9 es eheve Speel $7
: sp.

e

0 3



Table 5. (continued)

not e 3.,s .t .se pas,.e
e a b

me.oyemen, w ata. d o.se.et e opt et t e, . , e . ee
_ 2,e__ t.eooeroepet Co.s. set e

plFFEBf ETl AL

P9r.SECD4
*

( e ont &amed )

t roh_ee 1;neg
feest nameds

D Pl*4 2*45 Cold leg. Speel 42, 947 ce f ree 9 74.41 tre 9104.1 kPa 107, 500,

dewetener seater, to told les ,
Spool 4%, %4 ee f ree deweesmer
c ent e r. Spool of top de 370 en eheve
Spent 45 top.

D Pe*4%e 7] Cold let, Speel 49,144 em f ree 2 74.41 hPe 9 801.1 spa 208, $0!
devereses coster, to reld los,
Spool 73,141 en f ree dowocesor
t eat e r. Speet 73 top de II) ce
omve Beast 45 top.

OPse 74* F3 Cold los. Epeet 74. Top B, 202 en f ree 21379 kPa 21379 kPa 209, SO2
doweeemer eester, to cold leg,
Steel 73, 341 ce f ree doweeener
center, ec rees breben loop pump.
Speet 74 top is 70 ce eheve
Epeel 71 top.

D* g 74*VD29 Cold leg, Speel 74, 202 en f ree #124.35 hFe 9170.1 kPa 110, Sol
downeemer center, te vessel
dewesomer, 29 ce ebewe eeld les
e est e rline. Vessel dowerener top
i s 29 ce ebeve Speel 74 top,

Vessel

DVD* 2 9+ 140 Wessel deveramet, 29 en shove cold 9 %4. 73 6 Pe 9144.0 kPe 211, 504
leg teeter 16ee, to vessel epper
beed,140 re above cold les
centerline, ee rees the deweeemer
t o apper beed bypoes time. Uppe t
head top le 131 es above dewermeet
t ap.

fyt ee.*_ Leaf Seesadory side.

S t een Ce,ee rst er

DP9C8!CFine Ae roes flew orifice le feedvetor 1898.94 kPa th$.14 kPa III, 50%
oupply line.

9 PSC *ictTW Acrees flow orifice in eteen t198.94 bPe t MS.14 kPa 213 Test 5-SP-4 only
enha et I t se,

e B, robe _n Leep Serendary s 6de.
siese cenerseer

D PSC'scFlue Acreae flew orifice to feedwater 2124.3% kPe 4217.41 bPa 214, 304
empply llee.

'
D P9C*BCSTW Ac rees flew orifice le etese t118.13 hPe B 242.47 hPa 211 feet 5-5P-4 eely

e sbanet line.

Pressuri ee r

DP*PtZe!)C f e emese 16ee, f ree 21 en ebeve t %4 7.3 D Pe thei. h Pe fit, $07

presser 6 eer evt let, to serpe lioe
s elet , to 1st ort leap het l eg ,

Spool 1, Port C. Presouriper top is

117 ce ebeve Wpeal 1 top,

Steen Line

I'* **2^5**t'2
~

Drac estal Free bretse lee, eteen seeerster n ue. 7 t re the.s tre 217, 50s
eteve does. Poet n (1t17 cm), te
opet roen of break ort fice.

DPM *9LR2 Ae roes breben leep breet erifice 94A91 kPe 19149 kPa 218, 309

DPM *RLB 1 F rom inteet loop steen seeerater t h4.2 b re the.9 kPe 219, 310

etese dame, Port 6 ( 5 317 eel, to
opetese et treen eritice

DFW*. Ac roce setect leap break ori fice 9489% kPa 19274 tre 220, $13

BP LC *B SPS Ac tees flow orlfice to coelleg wetoe 9 74.48 bps fl00. 7 k Pe 225, 112
line to enadeneste east e,

e

e

29



Table Se (continued)

..t a w e a u ,*e .e

e.e. ,eeent <_st
bo ,.

meee.reseet i o... . .- <e et e pot ec t o r ..ec ee . ..re

t,rened.ee e ,eu mere
ee .,et.e t eu0n. t,=

.n een se n , i. e
e,ee a te.. etet .o r.t ee. <e n m e t ..e
f he ,,eee.

> a tde s e.,b, e t,e
i.eb.d te

.to n,et t o, .eet. ete
e.es. resent ei,t,_ ru e.e..

Teesel

tem 2 -, >. ve.e. i ._ ., n ce a- <eid 2 a.. n .,e t ni. 2 .,a m.sn e

,i_, S r.n , t o .eeeeii .. ..et e r io ,

.e beise eeid ie.
. en, e ,u es . ,
dif forence is .o, ei..eu.eO r ,s.

t,-i .-s r. ,eoesi e,pe. ,i _ . n ce n.o , en.as .,e ti n.i .Pe us. me

me. e.id ie, eestern , to ee i
is.ee ,i_, s r. ,e beie. e.i i..

ree eie.ouse dif fe ence
. eet.e ,u es .s e s > ...

tv-i.s.wi vees.i e.re -.te , iOs ce bei- t u..i .re f in a ... n.. sn
,eid ie, e..te,une, t. .eeeei ie.e r
,ies,.e Su en me. eeid ie,

c en,t e,.n.. v., eieest ten

.u fereece is m ,s.

L eel 60-i lee veeeel upper heed, 160 ce eheve 2 24.0 7 k Pa e H.09 bPe 225, 116
eeld les sosteritee, to weseel
apper pleene, il re f 180*) below eeld
les centeet tee. Tap elevat ion

dif f erence he III es.

I Ve 6 21,140 vessel apper heed, 421 ce to 926.4 7 kP. 2 31.60 kPe 226, 517
160 ce ebeve eeld les recteeltee.
Tap elevetion esf feeeece is 2tel ca.

!_nt ee t_ Leeg is ' of primary flond leeide

S_t e se Gene rat o r eers real tp-tuhee.

L f reio-5 7u te ehere t.h., het side of epee et s toa.** kre tree tre 227, Sia

818 es above top of tube sheet, to
ent rance pleone. 57 ce below top of
t ebe bh.et . Tap elevet Lee

dif ference le 89% co.

L I /949-1 Pf to sed.ae tut., het side of ap.s. et $ 124.3% kPa fl6 7.4 kPr 22., $19

90% ce shave top of tube sheet, to
ent rance pleeve. 47 ee below top of
t obe eh.et , Top eteest see dif fereece

le 942 es.

L I P9 71- S FE f e leeg tune, het side of spee, et #124.3% kPe 1170.2 kPa 229, 520

9 FI ce ebeve top of tohe sheet, to *
enr eense plesu s, SF ce below top of
t ube s heet . Top elevet ime dif ferees.

is 1028 re.

l a t ec t lear Levele of seconderv fluf t in
5,t e selene rg desecamer and riser sectione. e

Lill117eSO F ram etese de.e at 118 7 ce, to t144.25 kPa 1144.2 tra 210, $21
dawneamer at 49 es, eheve top of

t obe sheet.

LIlliftAH Free steam dose et lit t se, to 9 74.61 kPe 9115.2 kPa Ill,122
dewiecesor et SI) es, ebewe top of
t who sheet .

L 111175 A 16 From etese dame et litt es, to reset t 76.61 kPs fl65.9 kPa 232, 521
et 8 % ca. above t op of tehe sheet .

L t 94 %e46 9 Fras riser et 8 % < e, te riser at 9 74.61 b Pa #100.1 tre TH,124
44) ca. above top of eene sheet.

L I S* 441+ 89 F rue t 6 ee r et &4) es, to rteer et 9 74.61 D Ps 1162.1 kPa 2M, $2%

39 cm, above top of tote sheet .

L itee9e 4 Free riset at A9 ee, te doweeamer et t 12.41 h P4 # 18.31 b P. 235, 324

40 re, above ene of tube sheet .

ac eees flow shut ter

R eeken Lany level of primary fluid inside

6_t e sejene e se e r ve rt se.1 9-t bee ,

L 9 ppi A-UT is ehere tube, het olde of apes, et $124.19 kre ll ?O.) tre 2 % , 527
E IS es eheve top of t.he sheet , to

est rance pleaue, $7 es below t op of
t ube eheet. Tap elevat ten de f forestre ,

se 945 re.

s
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Table 5. (continued)
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. . . . . . . - . . , . ..
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i u..n.s. ,,d-,...n..... n u.n . . a. 3 .. ai. ,n
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. me. ...

t n..u...
.,.,i,...n........... .u.u.. . in . i . . a2, in
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L u. .s. ,,_...e,....e..,.e...-..,..,.d r ,. .a..,. .u.,,. ni. ,u
..e..

..n....

.......i.e.

t ,.2 a..n ,,...d..n....,... n 2.. . n.. n . ,. u.. in ,,.a....i,
n e. u......,....-,,...e.n.

c.w . .. . c.n....d........,. ..
i. . . . n.u -e. i..

u C, n..o
t,..e i . C.a..... . , . i . . .. . n . r. i n. n ... ns s=

b . n .. . . .u .. .- n. .
,.

t = d,.i. t 4 .

L2CT23. 2 Le l 1. C d....e. f..k 2 ... 91 k,. . 9 2. 78 . ,. 2 6, Su
f 21 . . . . 7 .. .be . h. t ...

b.e t d r.6. I1 .

F * *d**' * f.

. 1***

t.mu.u L.ii....,..... . n.n . . u. . . a,. n.

.fr 97e.,s....e. . ei.l. el ..

* VOLutWT.IC T. i.e ,1 ete,. Did),eet i l .
,l/1. it

t.t .< f 1.ny ,,6 ,7 c l..e .

Q *i s.. i.: .. s, i i, is . e . n... n. v. Io, n,
..e t e e., e ,. 19 L/.

Qt*l% C.14 1.g .t Sp I 11. $19 v. f, .%.4.. . l. L/ . 24 ,.iled 4.rt 5-5,-S
d,e.., S. L/.

QI*2i
C.3 d le. ,..ee.

t 21. til s. ,,. 1.9 t. . t. Lt . 210. 9 0
d t., il L/.

5 e.... ,0.ap ,,i...l....

Q.* 94 ..t 1.s .t . I 10 10n e. f ,e. . t . ) t. . . . . L/ . IM r.il.d d.,s.g B-5,*1
...) e een 12.. L/.

Q,.17 not te. .e Rp l %$. 2no e. fe pl.3.. .6.0 Lt. n2 ret led d ,6.g 8-8,-l
....e 4 r e.s .v . 12. 7 L/.

09* f 1 C.l e l.. ,.: sp.el 71, 109 e. ,, .t . 2 % . . .. 0 Lt . M1 T..e S- 8,*) 1,

da e e . e, 12.5 L/.

C.tJ ie.,.e Sp.el 79. I to0S*79 c. f r 11.2 5 t. .9.0 Lt. 2n. S.2
.o e e s t., t 2.3 Lt.

y. . .. i ...,ei.
.

e
qvem -.J 1 ve. I se .s.e ., . 7 ) c. l c.ld . l .1 . . .19 L/. 2% %)

les e..t e,l e . ti L/.

.
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Table 5. uontinued)

e
0.t e 4 2 9 e 4e ice ..eio

e e .
se eenteeeet i.e .t ime e,. < eeen,e i.et eet e , ., et en n s.co _

een ,eneet -et e

-,.te

FlJef 9ATs (esetiewed)

vu.ee2. ee ,ree .

neen.m te seeeei se,de t ebe et lu en a- to.0i% to 2 2.1 v. m, m
to reid ies ..te, nee. 0.is ve

wem... le see.ei down.eee, t e e-r i.eed
to.0,, t o ti. ve 2s. 56, e

b.,*e n n . O. ve

Prenewt.s ee r Primary eeolent.

Q* P92- 10 le presentiser sorge l l ee. 14 en f ree t0.12 to t).O L/o 217, %M
preesetteer east . Pceit ies 1. 2 L/ o
feed 6es indicates se ens eerse f ense
the pressoriser.

A g e l l t e fy ,Foodwar e t f eerpeerv eecondary coolent.

ggce tr AEFW to e otherte R ome of tot ect l eep ed.00% to 20.0626 L/o 240, 562
stese reeerster, evalliery f eeewever 0.0% L/,
supply pump.

OSf* W.A FFU le discharge ]See of broken leap 90.0051 to 10.0%01 L/o 239, %48
stees pomerator, see616ery f eedwever 0.05I L/s
certiv pump.

OC l * I LIIPl 9 le line les46es f ree high pressere 90.0217 to 10.10 L/o 260, 169
select ion peep f or ietact t oep. 0.157 L/e

tMw" !*) r.eans et teneet tee tethe6ges.

lat er t 1.sejr Peteery coeleet,

s lew nort eeseel bees t hre ,h the middie 1. 6 t - O to 241, 550
of het leg sorticel Spool i se I A06 /e3 1600 befel
set tence to eteen gene reter.

S teee_n Leeg Praesty e meleet .

S t*18st mort eoetet been thresen t he endete of 1.6 e e 0 to 262, SSI
het les eert ic al Speel 17 et 1600 kg/el 1600 kg/m3

eet tence to eteen generator.

Tessel~ Peteer, reeleet. 1.6 te O to
~ 1600 kg/eI 1600 6p/m3

R F*DC- 7 2 veneel doenicamer, 82 re below cold 1.6 t o 0 to 241, S42
les resteri nae. 5600 kg/eI 1600 kg/m3

e

s v* tic- 26c veneel dowmeneer, 260 == below cold 1.6 t o O to 266, 551

les teatori see. 1600 kg/mI 1600 kg/el

S V *00 -6 %4 Wessel dowermeer, 6%6 re belos gold 1.4 t e o *e 26%, 356
les centert tee. 1600 kg/el 1600 bg/m3 ,

s v aa t-6 6 ce below bottaa of core heated 1.6 to O to 2%, SSS
leepth, 902 re heaes cold leg 1600 he/eI 1600 kg/el
t eateri tee, between heater red

Columes a and 9.

S vet 1* l l i n ce chose heete, of rete heeted 1.6 t o o to 247, $)6
Ileayt h, 65) ce below cold leg 1600 6e/e 1600 kg/el

cente ritee, between heste r red

f ewe 2 and 1.

tf *f lel l) II) <e ehene beet tee of core heated 1.4 r e * O to 268, 537
lee nt h , 18 5 to helow sold ley 1600 kg/oI PS10 tero l

r oot e rl ies , between heater red

Dews 2 se4 3.

e vea be l f ) 17 5 en ehee. hettee of cere bested 1.6 t o O to 269, Sie
leagt h, 121 ce below rold les 1600 kg/e 1600 bs/e31

e est e rline, between heette red

f elvene A and B.

W T'21e 181 131 ee obese bet ree of eeee bested 1.6 t o e to 270, 149
lepe r b , 111 re belos cold les 1600 kg/e 1600 kg/ell

c ente rliee, between heeter red
gone 2 and 3.

D V*71* 2 41 2%) ce ehese bet tee of core heat ed 1.4 to ft to 271, 160
lengt h . 261 ce belee t old les 1600 beleI 1600 kg/m3
r est e e l l ee , bet wees best e r red o
sees 2 end ).

e

.h)



Table 5. (continued)

0.. e Ac t. . . . n ., .e.1..
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..e.y .t o ,. .. . . . .a c_.. 0.t ee t.r 1. . e.. n 2 .e ... re .t C .t e
.

24N$lff it.etinw.d)

= n..ei <e u n

..n.u2 u 2 c. .-e. t t ., ee,e .t .d m, $.i

e.
...e . ..e.

.ei eeid ie,i .. nic
et .e .e.. . , r.d

e 2 ea 3..

In. 3 2
.is ee..e

.e u.. ., eer. n.. n
e.t . . . . n .. .e i e.

e.id i.. ee.t e rt m.

i . . . .e . 2 7., un
eeid ie. .. .r

a. i n :. .%.e...n.. n
t e ,n.e .

i.. 2 n. u.c e, .e... i -, .ea , no .. e-.. e ne
i.. ,e.t e r n.e.

CORE POWtB
CHARACTR A ISTICS

, w we , ... . ..e re.. e ,e.te, e, eore ne.
_

i...r ,W . Tot ei c.,r..t e - u c. e O to i00 0 A 0 e. 3000 A n.. S.,

,e r ..,,ne e.

.. i,Wu. Te,ei ,en..e e r u . -, . O t. 00 , O t o .99. n , m n.
- r e.,,n .

to.. , e n.te ,a. e. ,en,t.o., e, ee,e
. ne.

IT*LD,WBUS Tot.1 everent f ro. loo power see 6 to 10,000 A 0 to $000 4 278, 5 7
-,e.,,u...

. ..om w. Tot.i .o n ... . i .e r . O t e u0 , O t. 99.n , n., su
- r ,, n . . .

C.ht ,ted P.wer Peet te.t c ele.l.t io.. pe rfere.4 e.

eeeerded eere voltage ..d ear,eet.

W WW*W 1C Tot.1 poser en red. of the high 280. SH
p.m.t see.

SWW8LDC Total wor e. tede of t h. Iow 231, 170
pow.r see.

FW4*TOTC Y =:.1 p.ver o. 11 e.re rede. 282, .'71

,Powe r Suggly HF Core we.een and d esmese.t.
a

IN*tEt 1T M F Wo.ter careees. O to 400 a 0 to 300 a 2 0 ), 172

Fu*tu gt M F Meet e r ,,, t age. O to 2.0 W 0 to 230 V 28., 171

E W*FW*Vit t Ceiraieted pose,. 21), $7
,

_PnweL ugg,ly MP f ,t .e t .t
, pu.y .se t lee4

( Spee: 13 a.reugh I.h

Im*,ms f MS pe.t ee cor teet . O te 500 A 0 te .00 A 28., $75

E w.Uu tT118 Rest e r wel t .s. . O to 200 9 0 to 250 T 287. 57.

E W'EN* ILPt Ce leet.t.d pawer. 280, $77

P.wedupply M9 P r .a lae, pg .or t i
( Ep.et. 6.. G S. 72, F D.

I u*,M IT M9 R.st e r c o r rent . O to 140 A O to 200 A '89. 170

E R*m f f M9 ne.e e r o.i t ese . O to 200 v 0 to 250 9 290. 379

R W*tW* BL PW Cateel.ted ,.wer. 291. 490

lat.ct e.d brokee le.y so
2 3, 2 2, 7., 7.ld 1sg..,ower Suggly MG

, 793.( Sp. ole Ps,

f e*WITM0 n..t er su rrent . O t o 100 A 0 to 200 A 292. Set

E s* tin tT MO No.t e r vol t.se. O t. 2nn v 0 to 210 - 29), 542

E w*t W*I t<L t ale l .t ed ,eue r. 29.. S8I

e

4
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Table 5. (continued)
. _ . .
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i et e .. .,i e t t i ae .... _ _
e e .ee s.e.eoes, tmu, d resse.t o Get.. t e r __..e,e._ 2t ,_e _ eeuese.t ce e. e

c..e. ~.
fItAeAfitS's?ICS
f eene twe) #

Fewer Supply 145 leteet end brotes leep het lege

( Speel I t hrough 12, and
Se th reesh 64. )

eI N*tW IT )el Nest e r e u r rent . O to 200 A 0 to lie 4 291,18e

EW*ttf 7161 Wester eelt ese. O to 200 7 0 t o 250 v 294, 18%

B Warme l 8NI. Coleglated power. 297, %54

PMP
t MAf ACTigItflCS Primerv f eeleat parape.

f atect lg

f l * P'm P Pump met er cor rent . O to 250 A O to 210 A 248, SS7

a l * Pim P Pump enter wettese. O to 502 7 0 to 502 W 219, 544

W i *Pl*F Pump ehef t sanuler velat ity. O to # to 300, 189
1870 red / o 400 tod/e

Graben 1M

W a* Pt*P Puey shaf t entuler veloc it y. O to O to 301. Sto
7418 eedle 2418 red /s

t wS*MWP % meter power. O to 82 kel 0 ee 20 kW 102, $91 Trend date sely

vat WE St ees peelt ion by ! !aes t

P"15I f f olt potent senetete.

Int er e La_.e2 Seeender, emeleet velvee.

Fif * lotfu $tese enhe=et volve. O to 10 V to te to y 301, 592 T rend data esty

e St ateepete et the beslaasat of a messor***et catepery regarding teration and resument e, range, and figwee soply to all suboegeset essentseente withis the
esses retepeev wolese specified otheresse

b. Detectore ambierted to everrenge conditiees dering pertiene of the test were cepehle of etthetending these condit iese enthout change te opeteting et
esseuting theeertern et tee when t he P yeitel tone t tene us es egete within the deteeter reage.b e

b

t

s

e
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