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TMD024 P 001 sleam/gas mixture inlet line 0+50 0.25 4570
TMD162 DP 002 steam/gas mixture inlet line 0«50 .25 4570
TMD168 DP 003 steam/gas mixture inlet line 0+25 0.50 642
TMD160 DP 0C4 stearm/gas mixture inlet fine 0+20 0.50 642
TSDO26 DP 005 upper header module 1 - tube bundie +/- 34 0.50 725
Lot TSDO27 DP 006 upper header module 1 - lube bundie +/- 34 0.50 725
____ T5Does DP 008 upper header module 1 - lube bundle +/- 34 0.50 725
L TSDO3 DF 009 upper header module 1 - tube bundle +/- 34 0.50 725
Ter a4 DP D10 upper header module 1 - ube bundie +/- 34 0.50 725
TSDO37 OP 011 upper header module 1 - lube bundle +/- 24 0.50 725
TSDO36 DP 012 upper header module 1 - tube bundie +/- 34 0.50 725
TSD042 OP 013 upper header medule 1 - tube bundle 4/~ 34 .50 725
TSD045 DP 014 upper header module 1 - tube bundle +{- 34 0.50 725
TSD03S DP 015 upper header modu‘e 2 - tube bundle +/- 34 0.50 725
TSDO44 P 016 upper - lower header +f- 34 0.50 2537
TMD 164 DP 017 lowar haader module 1 0+ 30 0.50 2355
TMD163 DP 018 lower header module 2 0+ 30 0.50 2360
TMD152 DP 018 drain line 0+ 10 0.25 830
TMD020 DP 020 drain lire 0+ 10 025 835
TMD214 DP 021 lower header module 1 0+ 100 0.50 3838
TMD 184 OP 022 lower header module 2 0+ 100 1.00 3848
TMD183 DP 023 vent ine 0+ 60 0.50 968
T™™DO10 DF 024 condensata tank 0+70 0.50 5537
TMD003 DP 025 condensate tank 0+ 150 1.00 9519
TSDO4S Op 026 upper - lower header +/- 34 0.50 2547
TS0032 OP 027 upper header moguie 1 - tube bundle +/- D4 0.50 725
TMD156 DP 029 dran line 0+40 0.50 2865
TMDOOS DP 030 vent line 0+ 100 0.25 7695
- 1™ OP 031 critical valve on air supply line 0 + 2500 1.00 0
TMD19 DP 032 critical valve on steam supply line 0 « 7000 1.00 0
TMD158 DP POO1 PCC pool 0+ 50 0.50 678
TMD178 DP POO2 PCC pool 0+ 30 0.50 2260
TMD176 DP POC3 PCC pool 0+ 50 0.50 2256
TMD181 DP POO4 PCC pool 0«35 0.50 2274
TMD169 DP POOS PCC pool 0+10 0.50 877
TMD 182 DP POOS PCC pool 0+ 35 0.50 2248

Tab. A1 - Transmitters and transducers instrument list for Test Condition T43_2
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T™MD175 DP POO7 0+30 1540
TMO 161 DP P08 PCC pool 0+ 50 0.50 2260
TMD172 DP POOS PCC pool 0+ 10 0.50 677
TMD194 DP PO10 PCC pool 0D+ 10 0.50 1538
TMDQ28 F 1001 steam supgply fine i 0+ 700 0.50 0
TMDOO07 F 1002 sleam supply line 0+ 100 0.25 0
TMODYT!Y F 1003 steam supply fine C+ 10 0.50 0
TMD211 F 2001 air supply line 0« 500 0.25 0
TMDO26 F 2002 air supply line 0+ 100 0.2% 0
TMD208 F 3001 steam desuperheating tine 0+ 100 0.25 0
TMDO025 F LOOY CT water discharging fine 0+25 0.25 0
TMD177 F M001 IC pool make up line 0«25 0.50 0
TMD181 F ROO1 Pool discharqging line 0+ 25 0.50 0
TMDO27 F T0O1 vent tank discharging line 0+ 100 0.25 0
T™MD210 F T002 vent tank discharging fine 0«10 0.25 0
T™MD209 L 1001 vent tank 0+ 50 0.25 26857
TMD 174 L 1002 vent tank 0+15 0.50 850
TMD151 L LOO1 condensate tank 0+ 100 0.25 9091
 TMD192 L LOO2 condensate tank 0+25 0.50 2240
- TMDO12 L L003 CT water discharging line 0+50 1.00 4595
" TMD167 L 0001 catch tank 0+ 50 0.50 5015
T™MD155 L 0002 catch tank G+ 10 0.50 1100
TMDO15 L POO1 PCC pool 0+ 50 0.50 4205
[ TMDO19 L Q001 IC pooi 0+ 50 0.50 4340
TMDOOS L G002 IC pool 0+20 0.50 1715
TMR067 P 1001 steam supply lina 100 + 20100 0.50 2450
TMRO70 P20C1 air supply line 100 - 3600 0.50 0
TMRO045 P 4001 steamvgas mixture inlet line 100 « 1100 0.50 899
TMAOOB P 4002 stearmvgas mixture infet line 100.15 « 1300.15 0.50 2508
: TMAQ10 P 5001 drain line 100.25 + 110025 0.50 1750
! TMADDT P 6001 vent line 100.15 « 1300.15 0.50 780
TMRO53 P 7001 sleam bypass line 100 « 12100 0.50 1050
TMAQ14 P ADO1 upper header module 1 994 + 10994 0.50 2143
TMAQ11 P 1001 vent! tank 100.25 « 1100.25 0.50 542
TMADCS P LOO1Y condensate tank 100.15 + 1100.15 0.50 89651
TMAQ12 P TO01 vent tank discharging line 10025 + 1100.25 0 S0 80

Tab. A1 (Cont'd)
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TCKAS6 T-1001 Steam supply line (downsiream orifice) K 2 16 50 + 400 10
TCKD42 T-2001 Air supply line (downsiream orilice) K 3 1.1 0:100 30
TCK464 T-3001 Steam desuperheaiing line (waler temperature) K 2 1.1 0+ 100 7
TCK033 T-4001 Steam-air mixture supply line (downstream mixing point) ¥ 3 1.1 20 + 200 20
TCKO3 T-4002 PCC inlet section {outside PCC pool) K 3 1.1 0+ 180 20
TCK480 T-4003 Below steam distribulor (inside PCC poo’) K 3 1.1 0+ 200 20
TCKO38 T-5001 Drain line {under Tee conjunclion) K 3 1.1 0+ 180 20
TCK0AS T-5002 Drain line (CT inlet section) K 3 1.1 0+ 180 30
TCKO4D T-6001 Vent line (under Tee conjunclion) K 3 1.1 0+ 180 30
TCKa65 T-6002 Vent fina (VT inlet section) K 2 1.1 0+ 18C 30
TCKABY T-7001 Steam bypass fine (upsiroam valve) K 2 16 50 + 400 10
TCK395 T-9001 CT / PCC pressure equalizing lino K 2 i1 0+ 180 13
TCKATY T-A001 PCC upper header module 1 (back side) K 3 1.1 0+ 200 165
TCK473 T-AD02 PCC upper header module 1 (front side) K 3 1.1 0 + 200 165
TCK474 T-C001 PCC lower header module 1 (back side) K 3 1.1 0+ 200 165
TCK475 7-C002 PCC lower headar moduls 1 (lront side) K 3 1.1 0+ 200 165
TCK477 T-0001 PCC upper header module 2 {back side) K 3 14 0+ 200 165
TCKA4TS T-FOO1 PCC lowoer header module 2 (back side) K 3 1.1 0+ 200 185
TCKOS! T-1001 VT {elevation 6106 mm) K 3 1.1 0+ 180 200
TCKDS2 T-1002 VT {elevation 3228 mm) K 3 1.3 0+ 180 200
TCKOS53 T-i003 VT (elevation 570 mm) K 3 1.1 0+ 180 200
TCKD46 T;lOOl CT {elevation 4040 mm) K 3 1.1 0+ 180 200
TCKOA47 Y002 CT {elevation 3545 mm) ¥ 3 1.1 0+ 180 200
TCKD48 T-L003 CT (elevation 1800 mm) K 3 1.1 0+ 180 200
TCK049 T-L004 CT (elevation 388 mm) K 3 1.1 0+ 180 200
TCK043 T-L00S CT waler discharging line K 3 1.1 0+ 180 30
TCKJ98 T-M0OO1 PCC pool make-up line K 2 1.1 0+ 100 30
TCKS00 T-NOO1 PCC-IC pool lower connecting line K 2 1.1 0+ 150 30
TCKG54 T-0201 Catch lank inlel nozzle K a 1.1 ¢+ 180 30
TCKD44 T-RO01 PCC pooi discharging line X 3 1.1 0+ 100 30
TCKO55 T-T001 VT steam-gas discharging line K 3 1.1 0+ 180 30

Tab. A2 - Fluid thermocouples instrument list for Test Condition T43_2
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| __TCKkoss TW-B011e Tube 1A eievation a, external wall K 0.5 1 0:210 0.5
TCKOB2 TW-B01 ti Tube 1A eievation a, internal wall K 0.5 1 0:210 1.55
TCKOT9 TW-B012e Tube 1A elevation b, external wall K 0.5 1.3 0:210 0.5
TCKO70 TW-BO12i Tube 1A elevation b, inlernal wall K 0.5 14 0:210 1.55
TCK125 TW-B0!3e Tube 1A elevation- external wall K 0.s 1.1 0:210 05
TCKO7S TW-BO13i Tube 1A elavation ¢, internat wall K 0.5 1.5 0:210 1.55
TCX102 TW-BO14e Tube 1A elevation d, external wail ® 0.5 1.1 0:210 0.5
TCK068 TW-B014i Tube 1A elevation d, internal wall K 0.5 11 G:210 1.55
TCK095 TW-B015e Tube 1A elovation e, extemnal wali K 0.5 1.2 0:210 0.5
TCKOBI TW-BO15i Tube 1A clovalion e, inlernal wall K 0.5 1.2 0:210 1.55
TCK127 TW-BO16e Tube 1A elovation |, exiernal wall K 05 e 0:210 0s
TCK116 TW-B016i Tube 1A elevation {, intemal wall K 0.5 1.2 0:210 1.55
TCK126 TW-B0170 Tube 1A elovalion g, external wall K 0.5 0.9 0:210 05
TCK105 TW-B017i Tube 1A elevation g, intemal wall K 0.5 09 0:210 1.55
TCKOB1 TW-B018e Tube 1A elevation h, extemal wall K 0.5 0.6 0:210 0.5
TCK135 TW-B018i Tube 1A elevalion h, inlernal wall K 0.5 0.4 0:210 1.55
TCKO76 TW-B019%e Tube 1A elevation i , external wall K 0.5 0.5 0:210 0.5
TCK119 TW-BO191 Tube 1A sievation i , internal wall K 0.5 0.5 0:210 1.55
TCKO56 TW-BU20e Tube 4A elevalion a, external wall K 05 1 0:210 05
TCK0O97 TW-BO20i Tube 4A elevalion 3, inlernal wall K 0.5 1 0:210 1.55
TCKO060 TW-B02 0 Tube 4A elevalion b, external wall K 0.5 21 0:210 0.5
TCK099 TW~601L16 Tube 4A elevation b, internal wall K 0.5 19 0:210 1.55
TCK118 TW-8022e Tube 4A elevation c, extermal wall K 0.5 0.7 0:210 05
- TCK100 TW-B022i Tube 4A sisvalion ¢, internal wall K 0.5 0.6 0:210 1.55
TCKO?Y TW-B023e Tube 4A elevalion d, external wall K 0.5 0.9 0:210 0.5
TCX103 TW-B023i Tube 4A elavation d, internal wall K 0.5 08 0:210 1.55
TCK0BO TW-B024e Tube 4A elevation e, exiernal wall K 0.5 1.1 0:210 0.5
TCK101 TW-B024i Tube 4A elevation e, inlernal wall K 05 1.1 0:21C 1.55
TCK132 TW-B025e Tube 4A elevation !, exierna! wall K 0.5 08 0:210 0.5
TCKOB6 TW-B025i Tube 4A elovation |, internal wall K 0.5 08 0:210 1.55
TCK129 TW-B026e Tube 4A olevation g, extemnal wall K 0.5 1.3 0:210 0.5

Tab. A3 - Brazed Thermocouple instrument List for Test Condition T43_2
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TCKOU9 TW-BG26i Tube 4A elevation g, internal wall ¥ 0.5 12 0:210 1.55
TCK065 TW-B027e Tube 44 elevation h, external wall K 05 14 0:210 05
TCKO67 TW-Bo27i Tube 4A elevation b, internal wall K 05 14 0:210 1.55
_YCK%Q TW-B028e Tube 4A elevation |, external wall K 0.5 13 0:210 0.5
TCKOA3 TW-B028i Tube 4A elevation i_internal wall K ) 13 0:210 1.55
TCK087 TW-B029e Tube 50 elevation a, extemal wall K 05 08 0:210 0.5
TCK109 TW-B02%i Tube 5Q elevaticn a, internal walt K 0.5 08 0:210 1.55
TCX083 TW-B030e Tube 5Q elevation b, external wall K 0.5 1.5 €:210 0.5
TCK108 TW-BO30! Tube 5Q elevation b, internal walt K 0.5 1.5 ¢:210 1.55
| TCKO78 TW-B03te Tube 5Q elevation ¢, external wall K 0.5 1 0:210 0.5
TCK134 TW-B8031 Tube 50 clevation ¢, intomal wall K 0.5 1 0:210 1.55
| ___TCK110 TW-B022e Tube 5Q elevation d, external wall ¥ 0.5 0.2 0:210 05
TCK133 TW-8032i Tube 50 elovation ¢, intornal wall K 0.5 09 0:210 1.585
TOK112 TW-B032=2 Tube 5C elevation e, external wall K 0.5 1.3 0:210 05
TCK13 TW-B033i Tube 5Q clevation e, internai_ wall K 05 1.3 0:210 155
TCKOD57 TW-B034e Tube SO eievation |, external wall K 0.5 1.6 0:210 0.5
TCKOS58 TW-B034i Tube 50 elevation !, internal wall K 0.5 1.6 0:210 1.55
TCKO77 TW-B035e Tube 5Q elevation g, external wail K 0.5 1.4 0:210 0.5
TCK107 TW-BO3Si Tube 5Q elevalion g, internal_wall K 0.5 14 0:210 1.55
TCKO61 TW-B036e Tube 5Q elgvation h, external wall K 0.5 1.6 0:210 0.5
TCK114 TW-BO36i Tube 50 elevation h, internal wall K 0.5 12 0:210 1.55
TCK115 TW-BOY7e Tube 5Q elevation i , external wall K 0.5 1.4 C:210 0.5
TCK117 TW-B037i Tube 5Q elevailon | . internal wall K 05 144 0:210 155
TCK096 TW-B038e Tube 8Q elevation a, external wall K 0.5 1.7 0:210 05
TCKO72 TW-B038i Tube 8Q elevation a, internal wall K 0.5 1.1 0:210 1.55
TCK090 TW-B03%e Tube 8Q elevation b, external wall K 0.5 1.5 0:210 0.5
TCKO64 TW-B03s: Tube 8Q elevation b, internal wall K 0.5 2.1 0:210 1.55
TCK092 TW-B040e Tube 8Q elevation ¢, exlernal wall K 0.5 1.2 0:210 0.5
TCK106 TW-B040 Tube 8Q elevation ¢, internal wall K 0.5 1 0:210 155
TCKOB8 TW-B041e Tube 8O elevation d, external wall K 0.5 1 u:210 0.5
TCK122 TW-B04 1i Tube BQ olevation d, internal_woall K 05 0.9 0:210 1.55

Tab. A3 (Cont'd)
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TCK111 Yw-eo'rze Tube BQ elevation 2, extermal wall K 0.5 11 2:210 0.5
TCK098 TW-B042i Tube BO elevation e, internal wall K 0.5 1.1 0:210 1.55
TCKO091! TW-8043e Tube 8Q elevation !, external wall K 0.5 1.1 0:210 0.5
TCKO062 TW-B043i Tube 80 elevalion [, internal wall K 0.5 1.4 0:210 1.55
TCK113 TW-B044e Tube 8Q elevation g, external wall K 0.5 0.8 0:210 0.5
TCKOSS TW-BO44i Tube BQ elovation g, internal wall X 0.5 0.9 G:210 1.55
TCK128 TW-B045e Tube BQ elevation h, external wall K 0.5 0.6 0:210 0.5
TCKO74 TW-BO4 51 Tube 8Q elevation h, internal wall K 0.5 C.5 0:210 1.55
TCK084 TW-BO46e Tube 8Q elevalion |, external wall K 0.5 0.4 0:210 0.5
TCK130 TW-BO4EI Tube 8Q elevation | , internal wall K 0.5 0.4 0:210 1.55
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TR0 T-POOT 1610 5420 3120 PT-100 45 0.45
TROO0S T-PO02 1610 4625 3120 PT-100 45 0.45
TRO11 T-P0O03 50 3745 2695 PT-100 45 0.45
TRO1] T-P00A4 720 3745 2695 PT-100 45 045
TRO14 T-POOS 720 3745 2495 PT-100 45 0.45
TRO16 T-PO0OG 720 3745 2195 PT-100 45 0.45
TRO19 T-POCT 720 3745 1795 FT-100 45 0.45
TRO21 T-PO08B 720 3745 1195 PT-100 45 045
TRO22 T-PDO9 880 3745 2695 PT-10GC 4.5 0.45
TRO23 T-PO1O 1080 aAr4S 2695 PT-100 45 0.45
TRO2S T-PO11 08O 3745 2495 PT-100 45 0.45
TRO89 T-PO12 1080 3745 2195 PT-100 45 0.45
TRO28 T-P0O13 1080 3745 1795 PT-100 45 0.45
TRO37 T-PO14 1080 3745 1195 PT-100 45 0.45
TRE38 T-PO1S 1260 3745 2695 PT-100 45 0.45
TRO39 T-PO16 1610 3745 2695 PT-100 45 0.45
TR10! T-PO17 1910 3745 5650 PT-100 45 0.45
TROA1 T-PO18 1810 3745 5025 PT-100 45 0.45
TRO42 T-PO19 1910 3745 3810 PT-100 45 0.45
THO43 T-P020 1910 3745 3220 PT-100 45 0.45
TRO44 T-PO21 1910 3745 2695 PT-100 45 0.45
TRO45 T-P022 1910 3745 2495 PT-100 45 0.45
TRO46 T-P023 1910 3745 2195 PT-100 45 0.45
TROA7 T-P024 1910 3745 1795 PT-100 45 0.45
TRO98 T-P025 1910 3745 1195 PT-100 45 0.45
TRO43 T-P026 1910 3745 860 PT-100 45 0.45
TROSC T-PO27 1910 3745 ABO PT-100 45 0 45
TROSY T-PO28 1910 3745 50 PT-100 a5 0.45

Tab. A4 - Resistance thermometers

instrument list for Test Condition T43_2
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TROS3 T-P029 2725 3745 2695 PT-100 45 045 0+ 150
TROSS T-PO30 3540 3745 2695 PT-100 45 0.45 0+ 150
TRO5% T-PO31 3840 3745 2695 PT-100 45 0.45 0+ 150
TROGO T-PO2 1260 2480 2695 PT-100 as 045 0+ 150
TROG2 T-PO33 1260 2480 2495 PT-100 45 0.45 0+ 150
TRO64 T-PO34 1260 2480 2195 PT-100 45 0.45 0+ 150
TROE6 T-PO3S 1260 2480 1795 PT-100 45 0.45 0+ 150
TRO99 T-POJ6 1260 2480 1105 PT-100 45 045 0« 150
TROT T-PO37 16190 2480 5650 PT-100 45 0.45 0+ 150
TR100 T-PO38 1610 2480 5025 PT-100 45 045 0+ 150
TRO97 T-P039 1610 2480 2695 PT-100 45 0.45 0+ 150
TRO76 T-PD40 1610 2480 2595 PT-100 45 045 0+ 150
TRO7O T-PD4A 1610 2480 2495 PT-100 45 0.45 0+ 150
TRO80 T-PO42 1610 2480 2395 PT-100 45 045 0+ 150
TRO81 T-POLD 1610 2400 2195 PT-100 45 0.45 0+ 150
TRO82 T-POA4 1610 2480 1995 PT-100 as 045 0+ 150
TROB4 T-PO45 1610 2480 1795 PT-100 45 0.45 0+« 150
TROBS T-PO4G 1610 2480 1495 PT-100 45 0.45 0+ 150
TRO86 T-POAT7 1610 2480 1195 PT-100 45 0.45 0+ 150
TR102 T-P0O49 1610 1960 2695 PT-100 45 0.45 0« 150
TA02 T-POS0 1910 1960 2695 PT-100 a5 0.45 0+ 150
TR093 T-POS1 2725 1960 2695 PT-100 4s 0.45 0+ 150
TRO94 T-P052 3540 1960 2695 PT-100 a5 0.45 0.+ 150
TRO096 - 3840 1960 2695 PT-100 45 0.45 0+ 150

Tab. A4 (Cont'd)
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TEST NUMBER WM
43 _2 Reference instrumaent list (see Appendix A)
IFror 1 T-4001 (TCK539); T-4002 (TCK026) T-7002 (TCKO35)
ffroz_1; T02_2, 7023 T-4001 (TCK460); T-4002 (TCKO26) T-T002 {TCK03S)
09_1 T-4001 (TCKS39); T-4002 (TCK026) T-T002 (TCK035)
04 1 T-4001 (TCK539); T-4002 (TCK026) T.T002 (TCKO35)
r05_1 T-4001 (TCK539), T-4002 (TCKO26) T.7002 (TCKO35)
ro6_1 T-4001 (TCKS39); T-4002 (TCK026) T-7002 (TCKO35)
07,1 T-4001 (TCK539); T-4002 (TCKO26) T-T002 (TCKO35)
Froe_1. 7082 T-3001 (TCK539); T-4002 (TCK026) T.T002 (TCK035)
T09_1, T09_6; 709, 7, T09_8 7-4001 (TCKO34)
109_9; T09_10 T-4001 (TCK460); T-4002 (TCK026) 7-T002 (TCK035)
110 2 T-4001 (TCK539); T-4002 (TCKO26) 7-T002 (TCK035)
T11_1 T-4001 (TCKS539);: T-4002 (TCK026) T-T002 (TCK035)
T12.1 T-4001 (TCK539); T-4002 (TCK026) T-T002 (TCK035)
T13,1: 7122, 713 3, 713 4, T13.5 T-4001 (TCK542); T-4002 (TCKO026) 77002 (TCK035)
T14_1 T-4001 (TCK539); T-4002 (TCK026) T-T002 (TCK03S)
115 1. 7152, T15_3; 115_4, 715 5, T15_6 7157 |T-4001 (TCK460). T-4002 (TCKO26) T-7002 (TCKO3S)
T16_1; T16_2; T16_3: T16_5; 716_6; 116.7 T-4001 (TCK542); T-4002 (TCK026) T-T002 (TCK035)
T17_1,7T17.2, 717,93, T17 4. T17.8 T.4001 (TCK460); T-4002 (TCKO26) T-T002 (TCK035)
18_1,718_2; 718_3:718_4;718.5. 7186 T-4001 (TCK460); T-4002 (TCK026) T.T002 (TCKO35)
T19_1; 719 2, 719.3:719_4, T19.5 T-4001 (TCK460); T-4002 (TCK026} T-T002 (TCKO35)
T20_1 T-4001 (TCK538): T-4002 (TCKO026) T-T002 (TCK035)
211 T-4001 (TCKS39); T-4002 (TCK026) T-T002 (TCKO035)
22 1,722 _2:722.3:122 4,722 T-4001 (TCK460); T-4002 (TCKO26) 7-T002 (TCKO35)
T23_1,723 2, T23.3 T-4001 (TCK029)
T23_4; T23_5; T23_6 T-4001 (TCK460); T-4002 (1CK026) T-T002 (TCKO3S5)
T24 1 T-4001 (TCK539); T-4002 (TCK026) T-T002 (TCK03S)
125_1; T25_2. T25_3; 725 4. 7255 T-4001 (TCK542); T-4002 (TCK028) T-T002 (TCK03S)
[Tas_1; 735 _2: 735_3; T35 4; 7355, 7356 T-4001 (TCK460); T-4002 (TCK026) T-T002 (TCKO35)
T36_1; T36_2; 736_3. 736_4. 7365 T-4001 (TCK542); T-4002 (TCK026) T-7002 (TCK035)
T37_1 T-4001 (TCK460); T-4002 (TCK026) T-T002 (TCK035)
T38_1 T-4001 (TCK480); T-4002 (TCK026) T-1002 (TCK035)
7391 T-4001 (TCK028)
Ta1 1 T-4001 (TCK029)
42 1 T-4001 (TCK029)
T4 1 T-4001 (TCKS42); T-4002 (TCK026) 17002 (TCK035)
T45 1 T-4001 (TCK$542); T-4002 (TCK026) 7-7002 (TCK035)
T46_1 T-4001 (TCKS42); T-4002 (TCK026) T-T002 (TCKO35)
T47_1 T-4001 (TCK480); T-4002 (TCK026) T-7002 (TCK035)
T48 1 T-4001 (TCKA4B0); T-4002 (TCKO26) T-T002 (TCKO3S)
Ta9_1 1-4001 (TCK460); T-4002 (TCKO26) T-T002 (TCK035)
50 T-4001 (TCKS534), T-4002 (TCKO26) T-T002 (TCKO35)
51 T-4001 (TCK542); T-4002 (TCK026) T-7002 {TCKO035)
52 T-4001 (TCK534); T-4002 (TCKO26) T-T002 (TCK035)
153 T-4001 (TCKS534); T-4002 (TCKO26) T-T002 {TCK03S)
154 T-4001 (TCK545); T-4002 (TCK026) T.7002 (TCK035); T-2002 (TCK$43)
TS5 T-4001 (TCK460), T-4002 (TCKO26) T-T002 (TCK035)
156 T-4001 (TCK534); 1-4002 (TCK026) T-T002 (TCKO35)
75 T-4001 (TCKS545); T-4002 [TCK028) T.7002 (TCKD35); T-2002 (TCK543)
76 T-4001 (TCK545); T-4002 (TCK026) T-T002 (TCKO35): T-2002 (TCK543)
77 T-4001 {TCK545); T-4002 (TCKO26). 7.T002 (TCK035); T-2002 (TCK543)
78 T-4001 (TCK545); T-4002 (TCK026) T-T002 (TCKO35); T-2002 (TCK543)

SLPO6/07/08/10/11712/13/14/15/16

T-4001 (TCK460); T-4002 (TCKO26)

1-7002 (TCK035)

Note all the modilications refer to T43_2 test instrument list, reported in Appendix A

Tab. B1 - Modilication on thermocouples during PANTHERS-PCC testing
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INSTRUMENT RANGE YARIATION

{5) P-4002 (TMAQOB, 101.14 + 130114 kPa); P-5001 (TMAQ10, 101.14 « 1101.14 kPa); P-6001 (TMADQ?, 101.14 + 1301.14 kPa}; P-L001 {TMADOS, 1013+ 1101.3 kPa);
P-001 (TMADT1, 101.14 » 1101 14 kPa): P-T001 (TMAD12, 101.14 + 1101.14 kPa); P-T002 (TMD151, 100 + 800 kPa); F-3001 (TMD208, 0 + 25 kPa);
F-2002 (TMDO26, 0 + 50 kPa}; DP-007 (TMD233, 0+ 10kPa); DP-022 (TMD234, 0 + 50 kPa)

{5) P-4002 (TMAQOR, 101.14 + 1301.14 kPa}; ©-5001 (TMAD10, 101.14 + 1101.14 kPa): P-8001 (TMAQO?, 101.14 + 1301.14 kPa); P-L001 {TMADOY, 1013 « 1101.3 kPa);
PUGOT (TMAD11, 10114 « 1101.14 kPa): P-TO01 (TMAQO12, 101.14 + 1101.14 kPa); P-T002 {TMD151, 100 + 800 kPa}; F-3001 (TMD208, 0 + 25 kPa)

{7} P-4002 (TMADOSB, 101.14 +» 1301.14 kPa); P-5001 (TMAQ10, 101.14 + 1101.14 kPa); P-6001 (TMADO7, 101.14 « 1301.14 kPa); P-LOO1 {TMADQS, 101.3+ 1101.3 kPa);
P00 (TMAG1T1, 101.14 « 1101.14 kPa); P-T001 (TMAD12, 101.14+1101.14 kPa); P-T002 (TMD151, 100 + 800 kPa); F-3001 (TMD208, 0 « 5 kPa); F-2002 (TMD026, 0 + 50 kPa);
DP-007 (TMD233, 0 + 10 kPa); DP-022 (TMD234, 0 + 50 kPa)

(8) P-4002 (I MADCS, 101.14 « 1301.14 kPa); P-5001 (TMAD10, 101.14 « 1101.14 kPa); P-6001 (TMADO7, 101.14 + 1301.14 kPa); P-L001 (TMACQS, 1013+« 11013 kPa’;
P-1001 (TMAQ11, 101.14 « 1101.14 kPa); P-T001 (TMAD12, 101.14+1101.14 kPa), P-T002 (TMD151, 100 « B0O kPa); F-2001 {TMD208, 0 + 25 kPa); F-2002 (TMDO026, 0 + 5 kPa);
DP-007 {TMD233, 0+ 10 kPa); DP-022 (TMD234, 0 + 50 kPa)

(9) P-4002 (TMADOB, 101.14 + 1301.14 kPa); P-50C1 (TMAD10, 101.14 « 1101.14 kPa); P-6001 (TMACGO7, 101.14 « 1301.14 kPa); P-L001 (TMAQCS, 101.3 + 1101.3 kPa);
£.1001 (TMAD1T1, 101.14 « 1101.14 kPa); P-T001 (TMAD12, 101.14+1101.14 kPa); P-T002 (TMD151, 100 + BOO kPa); F-3001 (TMD208, 0 « 25 kPa); F-2002 (TMDO26, 0 + 100 kPa);
DP-007 (TMD233, 0+ 10 kPay; DP-022 (TMD234, 0 + 50 kPa)

{10) F-3001 (TMD208, 0 « 25 kPa)

{11) P-4002 {TMADOS, 101.i4% 1301.14 kPa); P-5001 (TMAD10, 101.14 + 1101.14 kPa); P-6001 (TMADO7, 101.14 « 1301.14 kPa); P-L00! (TMADODS, 1013+ 1101.3 kPa).
P0G (TMAD1T1, 101.14 +*1101.14 kPa); P-T001 (TMAO12, 101.14+1101.14 kPa); P-T002 (TMD151, 100 « B0C kPa); F-3001 {TMD208, 0 + 25 kPa); F-2002 (TMD026, 0 + 5 kPa)
i

{12) P-4002 [TMAQODS, 101.14 « 1301.14 kPa); P-5001 (TMAD10, 101.14 + 1101.14 kPa); P-6001 (TMADO7, 101.14 + 1301.14 kPa); P-L001 (TMADOD9, 101.3 + 1101.3 kPa);
PI001 [TMAOT1, 101.14 » 1101.14 kPa); P-T0O1 {TMAD12, 101.14+1101.14 kPa); P-T002 (TMD151, 100 « 800 kPa); F-3001 (TMD208, C « 25 kPa); F-2002 (TMDO026, 0 + 5 kPa):
P.2002 (TMDOGS, 100 + 410C kPa); P-4001 (TMR164, 100 + 2100 kPa) F-2003 (TMD236, 0 + 25 kPa); DP-007 (TMD233, 0 + 10 kPa); DP-022 (TMD234, 0 + 50 kPa)

(13) P-4002 (TMAODB, 101.14 + 1301.14 kPa); P-5001 (TMAD1Q, 101.14 + 1101.14 kPa); P-6001 (TMADO7, 101.14 + 1301.14 kPa); P-L001 (TMAD0S, 1013+ 1101.3kPa);
P1001 (TMAD11, 101.14 « 1101.14 kPa): P-T0O1 (TMAD12, 101.14+1101.14 kPa): P-TO02 (TMD151, 100 « 800 kPa); F-3001 (TMD208, 0 + 25 kPa); F-2002 (TMDO026, 0 + 50 kPa);
P-2002 (TMDOES, 100 + 2600 kPa); F-2003 (TMD235, 0 « 25 kPa); DP-007 (TMD233, 0 + 10 kPa); DP-022 (TMD234, 0 + 50 kPa)

Tab. B2 - Modification on pressure instruments during PCC testing, referred to "instrument List* of Appendix A
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C1. SHAKEDOWN TESTS

The PANTHERS-PCC plant has been characterized by two kinds of pre-operational tests: cold and

hot tests.
The cold shakedown tests were performed with water and air at ambient conditions. The fluid
operating conditions in the hot shakedown tests were similar 1o test matrix conditions.

C2. COLD SHAKEDOWN TESTS

Four cold shakedown tests have been performed in the period from July 93 to May 94.

C2.1 CO1 Test

The objective of the test was to verify the PCC and IC pool support structure when both the pools
were al the maximum gravitational load (full of cold water at the normal level of 4.4 m). The analysis
of the test results show that the pool structure deformation at full load are below the allowable value.

C2.2 CO02 Test
Ohieclives:

a) verily the pool level control system;
b) verify the adequacy of the lower 8" connecting line in lerms of pressure drops;
¢) functional of make-up and discharging line Gilflo flow meters.

Results;

a) four tests were performed at different make-up flowrates: 1, 3, 6 and 9 kg/s.
Since the controller parameters were optimized the level control system worked well for each of

the above mentioned conditions;

b) the level difierence between the PCC and IC pool was within the error specified for level
measurement at the maximum make-up flowrate. This means that the pool connecting 8" line is

well sized for minimize the hydraulic resistance;

¢) the make-up and discharging flow meter devices have been checked#ifing the tests. The only
problem detected was some oscillations in the llow meter of the pool discharging line around €

kg/s. These osxillations were due 10 the presence of air in the 4" discharging line. The measure
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has been stabilized sligtly increasing the fluid back pressure downstream the Gilfio by means of
a throttling valve.

C2.3 CO03 Test
QObiectives:

a) determine the hydraulic resistance of the PCC riser, PCC tube bundle, vent line, vent tank and

vent discharging line at different air flowrates;

bj wverify the air compressors CO02 and C003 capability and the adeguacy of the VT pressure
contro! system (PIC 4002).

BResults:

a) the analysis of the test results showed the DP values across the PCC riser, tube bundie, vent
line and vent tank kept always below the overall instruments error at the maximum air flowrate.
The hydraulic resistance of these components and pipes were therefore considered negligible;

b) the performance of compressors C002 and CO03 has been measured. The maximum total air
flowrate was 0.92 kg’s at 1.8 MPa.
The PCC pressure control system (PIC 4002) has been checked in the range of test matrix
conditions. The pressure oscillations in steady state conditons have been within 7 4 of pressure

average value.

C3. HOT SHAKEDOWN TESTS

Three hot shakedown tests have been performed in the period from December 83 to July 94.
C3.1 HO2 Test

a) measure the condensate tank (CT) heat losses at different fluid temperature;
b) evaluate the amount of steam by-passed into CT through the equalizing line, connecting the

mixture supply line to CT.
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Test conditions:
To meet the above mentioned objectives, the test has been performed in two ditferent steps:

a) in the first cne the CT was pressurized with steam at four different pressure values: 0.26;

0.41; 0.59 and 0.79 MPa;
b) the second part of the tes! was performed with an air/steam mixture, and the CT filled with cold

water up to its normal water level, two ditferent air mass fraction of the inlet mixture have been

tested.

Test results:

a) the results of the test analysis are summrized in the following table:

I"cond
P (MPa T {°C Tr (°C Tin (°C W (kW
(MPa) | T (°C) (c) ) | g5 sp(pa) _ates) (kW)
0.7858 169.3 10.5 b 2.37 6102 4320 4.85
0.5872 157.9 10.5 159.8 2.11 3404 2700 4.40
0.4083 1443 12 146.0 1.18 6048 5580 3.86
1.2579 128.4 12 129.8 1.37 5017 6120 2.98

where:
P average pressure in the Condensate Tank (P-L001)

T average temperature in the Condensate Tank (T-L001; T-L.002; T-L003; T-L.004)

Tr  average room temperature

Tin average Condensate Tank inlet temperature (T-9001)

{AP) * A
g* Al

Teond = condensate water draining from the wall

AP CT level variation (L-L003)
A inlet cross section total area of the CT 4" draining lubes (2 tubes in.parallel)

At w e interval

g gravity acceleration
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w-r-hﬁ(P) Condensate ™ ik heat losses

h9; latent ieat at the Condensate Tank pressure (P)

Figure C1 shows the CT teat losses behaviour versus inner-cuter temperature difference;

b)

the experimental data have showed that the quantity of steam by-passed and condensed in CT
depend on heat losses and on air mass fraction in the inlet mixture. Due to the very small rate of
condensation in the CT, the fluid temperature in the CT upper plenum decreased very slowly vs
time as shown in Figure 1.

In any case the by-passcod steam flowrate was negligible if compared with the steam flowrate
values at the PCC inlet, as reported in the test matrix.

C3.2 HO4 Test

Yhiectives:

a)

determine the heat losses of the vent line and vent tank;

b) confirm the plant stability to perform test type A.1.3 (steady-state test with steam only);

HResults:

a)

the test has beeen performed at the following steady-state conditions:

Vent Tank pressure 04 MPa
Vent Tank temperature 143 °C
Room temperature 25 *C
Inlet saturated steam flowrate 6.7 kg/s

During the test time the total increase of Vent Tank level was of 3.9 mm . A conservative
calculation of the steam condensed in the Vent Tank, due to the heat losses in the vent line and
Vent Tank, was made considering the level in the cylindrical part of the tank. Since the tank
diameter is 1.7 m , 3.9 mm of level incease correspond to 8.85 liters. The density of water at
the measured temperature of 143 °C was 823 kg/m?; therefore the total mass condensed
during the test time of 22 minutes was 8.17 kg equivalent to a condensation rate ol 6.2 g/s .
The specific heat of evaporation at the measured temperature is 2133 kJ/kg so that a

conservative value of the heat losses in the Vent Tank and vent line at the test condition was:
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W = 2133 « 6.22E-3 = 13.2 kW

b) the performance of the test facility has been measured. The maximum steam flowrate in steady
state conditions was 6.7 kg/s at 0.4 MPa and 153 °C, equivalent to 10 °C of superheating.
When the steady state conditions were reached the stability of the plant was maintened for 15
minutes and all instrument signals were measured and recorded. The PCC inlet pressure and
temperature oscillations nave been within 2% of the corresponding average values.

Test shakedown MO4 has been repeated at different steam flowrates following the same pre-test
check list and test procedeure. For this test, named H04_1 the plant has been modified adding a 4*
by-pass line to the VT discharging line in order 1o reach a lower PCC inlet pressure; a new PCC pool
vent line (1 m OD) has been also installed to discharge steam directly to the atmosphere to avoid
overpressure inside the pool.

The objectives of this test was:

a) confirm the plant capability to run test type A.1.3 (steady state - steam only) at different steam
flowrate: 1.0; 2.5: 4.0; 5.5 and 6.6 kg/s or maximum available;

b) check the mass balance across the heat exchanger (Fgieam - Feond)

The results of the experimental data are summarized as follows:

I steam Pressure Temperature Steam
(kg/s) (kPa) (*C) superheating
(°C)
5.40 361 148 2.4
6.65 415 152 4
3.8 297 142 8.8
2.56 226 133 8.9
1.36 170 127 11.5
6.65 394 150 7.0
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C3.3 HOS5 Test

The objective of test HO5 was 1o corfirm the plant capability to run tests type A.1.1: steady-state tests

with a mixture of saturated steam and air.
The results of the experimental data are summarized in the foliowing table:

I' steam T air Iniet Pressure Inlet temperature
[ (kgls) _(kg/s) (kPa) (kPa)
5.05 0.0 297 141
5.07 0.163 335 144
417
5.09 0.183 15
5.08 0.162 534 160
5.05 0.162 655 167
5.04 0.162 784 173

Test shakedown HOS has been repeated at different steam and air flowrates following the same test
procedure. For this test, named HO5_1, the plant has been modifica adding a 4" by-pass line 1o the
VT discharging line in order 1o reach a lower PCC inlet pressurr:, a new PCC pool vent line (1 m 0D)
has been also installed to discharge steam directly to the atmosphere 10 avoid overpressure inside
the pool.

The objectives of this test was to confirm the plant capability 1o run test type A.1.1 and A.1.2 (steady
state tests with a mixture of saturated or supereated steam and air) at the maximum steam flowrate
(6.6 kg/s) and at two different air flowrate : 0.9 and 0.1 kg/s,

The results ¢* the experimental data are summarized as follows:

I' gteam T air Inlet Pressure inlet temperature
| (kg/s) (kg/s) (kPa) (kPa)
6.53 0.9 503 156
6.16 0.086 323 144
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APPENDIX D

ERROR ANALYSIS
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D1. INTRODUCTION

The uncertainty (4) of the directly measured physical quantities (absolute and differential pressure,

temperature) is defined in a conservative way as:

0.5
A= (B +8 +8 +4,) (D1)
where:

A = assigned accuracy rating of the instrument for absolute and differential pressure; ANSI
Standard accuracy for thermocouples; UNI 7937 Standard accuracy for resistance
thermometers.

A, = acquisition card A/D converter and amplification maximum error

4, = cold junction maximum error (only for thermocouples)

Ay = connection wire maximum error (only for thermocouples)

The uncertainty of the derived quantities (flowrate, level, etc.) is caiculated using the following error

propagation formula:

" 2 ,5
AY = [2(58%) . (Axf)’]a (02)

inl
where;
Y = Y(X) derived quantity depending on X; variables, with i = 1,2,..,n

AXj uncertainty of the X; quantity.

D2. TEMPERATURE MEASUREMENT UNCERTAINTY

Pool water temperatures were measured by means of resistance thermometers (RTDs) type PT100

All other temperatures were measured by means of sheathed Cromel-Alumel thermocouples type K.

D2.1  Thermocoupies

With reference to formula (D1) the following terms are considered for thermocouples uncertainty calculation:
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a) caiibration error
With reference to UNI 7938 Standard the accuracy for ANSI Special thermocouples type K is:
z11°C or z 0.4 % full scale
whichever is greater.
All thermocouples in PANTHERS-PCC test facility, except T-1001 and T-7001, have a calibration
range less than 210 °C and therefore their accuracy is = 1.1 °C.
Thermocouples T-1001 and T-7001 have a calibration range of 400 °C and therefore an accuracy
of £1.6°C.
b) acquisition card error
According to the DAS manual, the acquisition card error 's 0.3 °C.
¢) cold junction error
According to the DAS manual, the cold junction error is 0.4 °C.
d) connection wire error

According to ANSI ASTM E 230-77 Standard, the error introduced by the connection wires is = 1.1°C

The uncertainty of temperature measurements is therefore:

z2 °C for thermocouple T-1001 and T-7001
+ 16 °C for all other thermocouples

D22 Resistance thermometers

a)

calibration error

According to UNI 7937 Standard, the resistance thermometers used in PANTHERS-PCC testing were in

class (1. The instrument accuracy reporied in the Standard is:

+ 015 °C = 0.002 ITI

where | T | is the absolute value of temperature in °C.
Considering a conservative temperature in operating conditions of 120-°C, the calibration error of these

instruments is £ 0.39 °C,
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b) acquisition card error

According to the DAS manual, the acquisition card erroris 0.4 °C.

The uncertanty of all the resistance thermometers is therelore = 0.56 °C .

D3. PRESSURE MEASUREMENT UNCERTAINTY

Pressure and differential pressure quantities are calculated as :

PSP‘*B

where:

P = pressure or differential pressure to be measured
P;=  directly measured value by instrument
B = static pressure due to the presence of cold water inside the hydraulic connections

The B value is calculated as:

B = ng

p = density of cold water inside the hydraulic connection lines

g = gravity acceleration

H =  pressure 1aps elevation difference (for DP measurements) or pressure tap-instrument elevation

difference ( for P measurements); H values are reported in Table A1 of Appendix A.
With reference to formula (D2), the uncertairty AP of pressure measurements is calculated as:

4P = J(8P,)} +(aB)}

where:

AP| = instrument and acquisition card error
AB = hydraulic connection elevation difference measurement error

The uncertainty of all \he pressure measurement instruments is reporied in Table D1 .
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D3.1  instrument and acquisition card error

a) overall instrument error

The pressure measurement instruments are calibrated in SIET laboratory; one of the following overail

instrurnent errors is assigned to each instrument:

0.25 % full scale
05 % full scale
1 % full scale

The overail instrument error takes into account the calibration error and the effect of the environmental
conditions and instrument mounting. The overall instrument error values are reported in Table A1 of

Appendix A.
b) acquisition card error

According to the DAS manual, the acquisition card error for pressure transmitters and transducers is
0.15 % full scale.

D3.2 Hydraulic connection error

Using the formula (C2) for B value uncertainty calculation and considering the following maximum errors:

Ap = 3 kg/s
Ag = 001 m/s?
AH = 0005 m

i

the hydraulic connection elevation difference error is calculated as:

with AB in (kPa) and H in [m).



SIET Document Rev Appendix Page of

[~ Gezione Reation Innovativi 00393RP95 0 D 12
D4. LEVEL MEASUREMENT UNCERTAINTY
Levels are calculated as:

L= DP/(p+9)
where:
L = liquid level (m)
DP = differential pressure measured (Pa)
p; = liquid density at measured temperature (kg/m?)
g = gravity acceleration (mV/s?)
With reference 1o formula (D2) the uncertainty of ievel measurements, AL, is calculated as:

a(o?)Y [ap, *pPY [ag*DPY
w5 ) )
P e Pt T 4

where:
A (DP) uncertainty of differential pressure measurement [Pa)
pp = 900 kg/m? density of hot water in PCC pool, condensate tarik, vent tank and catch tank
pp = 990  kg/m? density of cold water in IC pool
App = 2 kg/m? maximum error on density measurement
g = 981 gravity acceleration
Ag = 001 mvs? maximum error on gravity acceleration

The result of uncertainty calculation in level measurements is summarized in Table D2,

DS. FLOWRATE MEASUREMENTS UNCERTAINTY

Flowrates are calculated as:
F=saeg ',/p'DP

where:
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a = calculated or calibrated flux coefficient (m?)
¢ = compressibility coefficient (€ = 1 for liquid)
p = fluid density (kg/m?)
DP = measured pressure drop (Pa)

With reference to formula (D2) the uncertainty of flowrate measurements, AF, referred to the F value is

calculated as:

e RO

For each test this error would be calculated for the different flowrate values. However it can be demonstrated
that it never exceeds 2 % of the measured values for all the flowrates, measured by means of orifice plates or
venturi nozzles. For the actual uncertainty calculation AF/F = 2 % is assumed for all the flowrales.

In the case of GILFLO measurement devices and specifically for the outlet condensate the calibration shows

that a good estimate of the error is:

AF = 2 % of the measured value forF2 2 kg/s

AF = 02 - 008-F forF< 2 kg/s

D6. SUPERHEATED STEAM MEASUREMENT UNCERTAINTY

Two cases were considered:

first case: steam only tests

In this case saturation temperature at the measured pressure ir « 'iculated by a computer routine.
The error in superheating temperature is due to uncertainty of pressure and temperature measurement, and

used routine.
Considering the pressure uncertainties reported in Table D1, the superheating temperature uncertainty never

exceeds 2 “C,

second case. air-steam mixture tests

In this case the steam partial pressure is calculated. This value is then used lo calculate the saturation

temperaiure.
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Considering an uncertainty of 2 % of the measured value for air and steam flowrates, the uncertainty in
pressure measurements as reported in Table D1 and the test conditions, the uncertainty of superheating

never exceeds 2.5 °C.

D7. HEAT REJECTION RATE MEASUREMENT UNCERTAINTY

For the steam only tests, the heat rejection rate is calculated as:

W = (Fgieam * Nsteam) *+ (Fiig*hiig) - (Feond * hcond) = Wsteam + Wiiq - Weond

With reference to formula (D2) the uncertainty, AW, is calculated as:

w-[g]

where;

s f(on) (o) T

The uncertainty of specific is considered in all cases equal to:

U
h

If the condensate flowrate is greater or equal 1o 2 kg/s then:

AF
— = 0.02
F

If the condensate flowrate is less than 2 kg/s then:

_A_F_im = 0.2 - 0.08

Fcond Fcond

for all flowrale measurements

with Feong in [kg/s)

The results of the uncertainty calculation are reported in Table 7.1 for each test.

For the air-stearn mixture tests, the heal rejection rate is calculated as:
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W = (Fgieam * hsteam) * (Fiiq* Niig) + (Fair* hair) - (Fcond * hcond ) +
+ Fout * [ { hair-out * Xair-out )+ Nsteam-out * (1 - Xair-out)]

from which:

W = Wgeam + Wiig + Wair - Weond - Wout

where:

Fout = Vent Tank outlet flowrate

Xair-out = air quality at Vent Tank outiet section

hair-out = air specific enthalpy at Vent Tank outlel section
hsteam-out = steam specific enthalpy at Vent Tank outlet section

With reference to formula D2 and considering:

Ah

i = 0.0l in all cases
%E = 0.02 for all flowrate measurements except condensate outlet flowrate
A_:Lm = 0.02 if condensate outlet flowrate is equal or greater than 2 kg/s
cond

BFcong = —-0—-2— ~0.08 if condensate outlet flowrate is less than 2 kg/s

F cond cond
A% o 0045

x

we obtain the results summarized for each test in Table 7.1 .
Note that the large uncertainty on the ir quality at the Vent Tank outlet section particularly effects the heat

rejection rate uncertainty in tests with low efficiency.



SIET Document Rev Appendix Page of
[ Sezione Reattori Innovalivi 00393RP95 0 D 1 12

Table D1 - Pressure measurements unceriainty (referred to T43_2 conditions)

Plant Code Uncertainty (kPa) Plant code Uncertainty (kPa)
DP001 0.21 L-Qo02 0.13
DP002 0.21 L-P0OO1 0.30
DP003 0.14 F-1001 36
DP004 0.12 F-1002 0.29
DP0O17 0.18 F-1003 0.05
DPO18 0.18 F-3001 0.26
DPO19 0.04 F-2001 1.46
DP020 0.04 F-2002 029
DP021 0.54 F-LOO1 0.07
DP022 1.02 F-T001 0.29
DP023 0.32 F-TO02 0.03
DP024 0.41 F-M001 0.13
DP025 1.55 F-RO01 0.13
DP029 0.23 DP-P0O1 0.15
DP030 0.38 DP-P0O02 0.18
DP031 25 DP-P0O03 0.27
DP032 71 DP-PO04 0.20
P-1001 105 DP-F005 0.07
P-7001 63 DP-P006 0.20
P-2001 19 DP-P0O07 0.17
F-4001 §.7 DP-P008 0.27
P-4002 6.8 DP-P009 0.07
P-A001 5.7 DP-P0O10 0.09
P-5001 5y P-6001 6.8
P-LOO1 87 DP005 0.36
P-1001 57 DP006 0.36
P-T0OO1 5.7 DPO0B 0.36
L-LOO1 0.41 DPO09 0.36
L-L0O02 0.16 DPO10 0.36
L-1001 0.18 DPO11 0.36
L-i002 0.10 DPO12 0.36
L-0001 0.31 DPO13 0.36
L-0002 0.08 DP026 0.37
L-Q001 0.30 DPO15 0.36
L-L003 0.59 DP027 0.36

DPO16 0.37
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Table D2 - Level measurements uncertainty (referred to T78 conditions)

Plant Code

Uncertainty (m)

L-L002
L-1001

L-1002
L-0001
L-0002
L-Qo01
L-Q002
L-P0O1

0.018
0.024
0.012
0.037
0.009
0.036
0.015
0.032
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b)

d)

file of historical thermal-hydraulic directly acquired quantities

This file contains the values of selected directly acquired thermal-hydraulic quantities during the entire
testing day, at the frequency of 1 sample each 30 seconds.

The file name is composed of eight characters. The first six indicate the date expressed as "day-month-
year"; then follow the letters “TH*. The extension of the file is *STO".

Example: 171194TH.STO

file of historical thermal-hydraulic derived quantities

As above, this file contains values of selected dzrived quantities throughout the whole testing day at the
frequency of 1 sample each 30 seconds.

The file name is the same as above except for the letters "EL" instead of "TH",

Example: 1771194EL.STO

files of the directly acquired thermal-hydraulic quantities

This is a group of files containing all the directly acquired thermal-hydraulic quantities.

The DAS used for the directly acquired thermal-hydraulic quantity, records the data in a file with the
extension "“DTA". When the file reaches 256 bytes, the DAS automatically records the data in a new file
with the extension "DTB" and so on in alphabetical order. The number of these files found in the data
tapes depends only on the duration of the tesl.

The file name is composed of eight characters. The first three are *SLP" for LOCA simulation tests or
“T* followed by the test number for all other tests. Then follow the letters “TH" and a progressive
number.

Example: SLPO7TH.DTA or T1I6THO06.0TA

e) file of the derived thermal-hydraulic quantities

f

This file contains all the derived thermal-hydraulic values of the test.

The file name is again composed as above except for the letters "EL" instead of "TH". The extension is
"DAT".

Examnple: SLPO7EL.DAT or T16ELOS.DAT

file of constants used for calculation of derived quantities

This file contains the data reduction constants. The file name is the same as above except for the
extension “CST". Example: SLPO7EL.CST or TI6EL06.CST




SIET Document Rev Appendix Page of

" Bezione Peation innovaiivi 00393RP35 0 E 5 7

g) file of configuration used in derived quantity calculations

This file contains the enabled data reduction subroutines and their input and output channels.
The file name is the same as above excep! for the extension “CFG".
Example: SLPO7EL.CFG or T16EL06.CFG

h) files of fast acquired thermal-hydraulic quantities

This is a group of files containing the values of selected quantities for which the sampling frequency
requested is one sample per second, The first file of this group has the extension "DTA", the second
“DTB" and so on as already explained in case d).

The file name is the same as in case d) except for the letters "TF" instead of "TH".

Example: SLPOTTF.DTA or TI6TF06.DTA

For shakedown tests, a standard method of naming data files was not yet adopted. For tests run before 2
August 1894, and specifically:

T43_2, T09_ 1, T09_ 6, T09_ 7, TO9 B, T42_1, T41_1, T40_1, T39_1, T23_1, T23_2, T23_3
The tiles type a) and h) of above do not exist because the storage of these files was not yet introduced.
All files are in ASCII format. The separator character is not the same for all files. Specifically:

i for the files indicated above as a), b), d) f), g) and h),
o Lo for the files indicated above as c), and e).

The first 4 lines in the data files indicate, for each column, the measurement name, the measurement unit
and the channel number. The measurement names in files type a), b), u) and h) are the plant codes.
In files type ¢) and e), instead, the measurement names have the following meanings:

F-steam Inlet steam finwrate (before de-superheating)
F-lig De superheating waler flowrate

F-cond Outlet condensate flowrate

F-m Pool make-up water flowrate

F-r Pool water discharge flowrate

X-airout Air quality at Vent Tank outlet

Tavg-pool PCC pool water average temperature

Tavg-LCT Condensate Tank average temperature



F-Totgas

Inlet helium + air flowrate
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LCT-L2 Condensate Tank water level

Lvent-I1 Vent Tank level

Lvent-12 Vent Tank level

Lcatch-0O2 Catch Tank level

Lpool-Q1 IC pool water level

Lpool-Q2 iC pool water level

Lpool-P1 PCC pool water level

H-steam Inlet steam specific enthalpy (before de-superheating)

H-air Inlet air specific enthalpy

H-cond Outlet condensate specific enthalpy

H-m Pool make-up water specific enthalpy

H-r Poul discharge water specific enthalpy

Ppvap-out Verit Tark outlel steam partial pressure

Hsteam-out  Vent Tank outlet steam specific erthalpy

Hair-out Verit Tank outie! air specific enthaipy

H-5 Condensate specific enthaipy at the PCC outlet section

Wsteam Steam inlet power

Wair Air inlet power

W-lig De superheating water iniet power

W-cond Condensate outlet power

W-out Vent Tank outlet power

W-exc Heat rejection rate

Fin-tot Total inlet flowrate

Fout-tot Total outiet flowrate

Fair-out Vent Tank outlet air flowrate

Fstearmn-out Vent Tank outlet steam flowrate

Xair-in Air quality at the PCC inlet section

Dif{-Fiot Total inlet-outiet flowrate difference in percentage

Dilf Fair Inlet-outlet air flowrate difference in percentage

P-4002 PCC inlet pressure

T-4002 PCC inlet temperature

Fsteam-true  Inlet steam flowrate + de-superheating water flowrate

T-surr Inlet steam superheating (referred 10 steam partial pressure)

F-Hel Inlet helium flowrate
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in the case of data files for directly acquired thermal-hydraulic quantities and fast acquired quantities
composed of more than one file (DTA, DTB and so on) only the file with extension "DTA*
that is, though, valid also for all other files of the same group.

Data from shakedown tests CO1 and C02 are available only as printouts.

has this heading

Data from the following resistance thermometers were stored in the thermal-mechanical data files and
therefore they are not included in the thermai-hydraulic data tapes:

T-P001, T-P002, T-P009, T-P0O1S, T-P031, T-P037, T-P038, T-P048, T-P049, T-P0O50, T-P051,
T-P052, T-P0S3.



