
APPENDIX D

The DF-4 Control B3lade/Channel Box

Fuel Damage Experiment
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DF-4 Cool Steam Flow Meter
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DF-4 Hydrogen FLow Meter Output
During H2 Getter CoLLbrotion
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DF-4 H2 Getter Tube 2, Heater Location Bin Above Bottom
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DF-4 H2 Getter Tube 2, Mixing Tube Side Oin Above Bottom
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DF-4 H2 Getter Tube 3, Heater Location, 61n Above Bottom
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DF-4 H2 Getter Tube 3, Mixing Tube Side 21n Above Bottom
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DF-4 H2 Getter Tube 4, Condenser Side 41n Above Bottom
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DF-4 H2 Getter Tube 4, Heater Lotion 61n Above Bottom
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DF-4 H2 Getter be 5, Heater Location 6n Above Bottom

7900

770

760

@750

E

740

730

Legend
• HGO5H6(84)

E2400 200 200 2700 2600 2e00 3000
Ih VA sw



DF-4 H2 Getter Tube 5, Internal 1in Above Bottom
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DF-4 H2 Getter Tube 5, Internal 21n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 3in Above Bottom
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DF-4 H2 Getter Tube 5, Internal 41n Above Bottom
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DF-4 H2 Getter Tube 5, internal 5in Above Bottom
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DF-4 H2 Getter Tube 5, Internal 61n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 71n Above Bottom
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DF-4 H2 Getter Tube 5, Internal Bin Above Bottom
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DF-4 H2 Getter Tube 5, Internal 91n Above Bottom
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DF-4 H2 Getter Tube 7, Heater Location 61n Above Bottom
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H2 Getter Tube 7, Mixing Tube Side 8in Above BottomDF-4
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DF-4 H2 Getter Tube 8, Heater Location 6ln Above Bottom
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DF-4 H2 Getter Tube 9, Heater Location 6ln Above Bottom
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DF-4 H2 Getter ube 10, internal 10in Above Bottom
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DF-4 H2 Getter Tube 10, Internal 11in Above Bottom
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DF-4 H2 Getter Tube 10, Heater Location Sn Above Bottom
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DF-4 H2 Getter Tube 10, Internal 1n Above Bottom
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DF-4 H2 Getter Tube 10, internal 2in Above Bottom
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DF-4 H2 Getter Tuibe 10, Internal 31n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 41n Above Bottom
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DF-4 H2 Getter Tabe 10, Internal 51n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 6in Above Bottom
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DF-4 H2 Getter Tube 10, Internal 71n Above Bottom
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DF-4 H2 Getter Tube 10, Internal Bin Above Bottom
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DF-4 H2 Getter Tube 10, Internal Sin Above Bottom
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DF4 H2 Getter Tube 5, internal 10in Above Bottom
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DF-4 H2 Getter Tube 5, Internal Iln Above Bottom
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DF-4 H2 Getter Tube S, Mixing ibe Side 10in Above Bottom
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DF-4 H2 Getter Tube 9, Condenser Side 121n Above Bottom
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DF-4 Inlet Steam Pressure
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DF-4 Inlet Steam Flow Meter
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DF-4 Window Steam Flow Meter
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DF-4 Window Steam Pressure
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DF-4 inside Auxiliary Coolant Water Inlet Line
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DF-4 Auxiliary Cooling Water Temp (for FM)
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DF-4 Control Blade (180 Deg) 12.2 In Below Fuel Support
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DF-4 Control Blade (0 Dog) 16.71n Below Fuel Support
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DF-4 Control Blade (180 Deg) 22.21n Below Fuel Support
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DF-4 Boiler Pressure
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DF-4 Inside Boiler Exit Steam Une
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DF-4 Control Blade Tip (180 Deg) 7.21n Below Fuel Support
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DF-4 Control Blade Tip (180 Dog) 12.2ln Below Fuel Support
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DF-4 Control Blade Tip (0 Dog) 16.71n Below Fuel Support
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DF-4 Control Blade Tip (180 Deg) 22.21n Below Fuel Support
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DF-4 Containment Bulkhead Ring Seal
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DF-4 Containment Bulkhead Top
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DF-4 Containment Bulkhead Top (2)
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DF-4 W/Re Outside Channel Box (270 Deg)
11.71n Below Fuel Support
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DF-4 W/Re Outside Channel Box (2zu ueg)
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DF-4 Cont. Bulkhead/Window Extension Tube Seal
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DF-4 Inside Tube 6, 0 Dog Half of Dome
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DF-4 Inside Tube 3, 0 Dog Half of Dome
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DF-4 Inside Channel Box, Bottom Surface
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DF-4 Inside Cool Water Lna
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DF-4 inside Condnr Coolant inlet Line
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DF-4 Inside Coolant Water Inlet Une
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DF-4 Condenser Coolant Flowmeter
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DF-4 Condenser Cooling Water Pressure
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DF-4 Condenser Cooling Water Temp (for FM)
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DF-4 Inside Condenser on Steam Side Wall
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DF-4 Inside Condenser on Steam Side WaIl(2)
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DF-4 Inside Condensate Une at Condenser Outlet
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DF-4 Condenser Inner Wall 61n Below Top
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DF-4 Condenser Outer Wall 61n Above Bottom
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DF-4 Containment Environment
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DF-4 Containment Tube Pressure
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DF-4 Containment Tube Pressure (2)
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DF-4 Containment Tube Wall Just Below n-Filter
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DF-4 Containment Tube Center of n-Fllter
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DF-4 Containment Tube Wall Just Above n-Filter
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DF-4 Coolant Outlet Above Bulkhead (Inside)
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DF-4 Cool Steam Flow Meter

l_

Ii I II

8000 8500

n
- " U

F--

9000

Legend
U CSFMLO(46)

9500

-. -2.5

2-

1.5 -

cOa.
co

0

0

1-

0.5-

0',
ii'

-0.5
5000 5500 6000 6600 7000

TIME -
7500
sec

- -

f



DF-4 Cool Steam Temp (for FM)
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DF-4 Inside Cool Steam Port @ 90 Deg
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DF-4 Inside Cool Steam Une Top of Access Tube
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DF-4 Cool Steam Line Wall Above Shield Plug
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DF-4 Cool Steam Line Wall, Lower Shield Plug
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DF-4 Cool Steam Une Wall, Upper Shield Plug
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DF-4 Condensate Tank Coolant Inlet (Inside)
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DF-4 Inside Condensate Tank 0 Bottom
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DF-4 Condensate Tank Pressure
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DF4 Condensate Tank Level Monitor
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DF-4 W/Re Outside Channel Box (90 Deg)
6.51n Below Fuel Support
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DF-4 Condensate Tank Level Monitor
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DF-4 W/Re Outside Channel Box (90 Deg)
6.51n Below Fuel Support
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DF-4 W/Re Outside Channel Box (90 Deg)
11.71n Below Fuel Support
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DF-4 W/Re Outside Channel Box (90 Deg)
16.21n Below Fuel Support

200

2000 -

1600-

S
4

0

E
1000-

500-

I I
I

7000 7500
TIME - sec

8000 86500 9000

Legend
U CTW162(62)

9500
000
5000 5500 6000 6500



DF-4 W/Re Outside Channel Box (90 Deg)
21.71n Below Fuel Support
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DF-4 Condensate Tank Outer Wall 81n Below Top
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DF-4 Steam Cup Manifold Top Pin Support
28.41n Above Fuel Support
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DF-4 Top Surface Fuel Support Grid @ 270 Deg

1.nn -.

1600-

1400-

7000 7600
TIME - sec

8000 8600 9000

K

9600

Legend
" Gucoo4(74)

m

E
H

1200-

1000-

600-

600-

400-

TsE

5000 6600 6000 6600



DF-4 H2 Getter Tube 2, Heater Location 6|n Above Bottom
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DF-4 H2 Getter Tube 2, Mixing Tube Side Oin Above Bottom
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DF-4 H2 Getter Tube 3, Heater Location 61n Above Bottom
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DF-4 H2 Getter Tube 3, Mixing Tube Side 2in Above Bottom
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DF-4 H2 Getter Tube 4, Condenser Side 41n Above Bottom
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DF-4 H2 Getter Tube 4, Heater Location 61n Above Bottom
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DF-4 H2 Getter Tube 5, Heater Location 61n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 1in Above Bottom
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DF-4 H2 Getter Tube 5, Internal 2n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 31n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 41n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 51n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 61n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 71n Above Bottom
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DF-4 H2 Getter Tube 5, internal Bin Above Bottom
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DF-4 H2 Getter Tube 5, Internal 91n Above Bottom
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DF-4 H2 Getter Tube 7, Heater Location 61n Above Bottom
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DF-4 H2 Getter Tube 7, Mixing Tube Side 81n Above Bottom
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DF-4 H2 Getter Tube 8, Heater Location 61n Above Bottom
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DF-4 H2 Getter Tube 9, Heater Location 6|n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 10lin Above Bottom
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DF-4 H2 Getter Tube 10, Internal 11in Above Bottom
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DF-4 H2 Getter Tube 10, Heater Location 61n Above Bottom
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DF-4 H2 Getter Tube 10, Internal tin Above Bottom
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DF-4 H2 Getter Tube 10, Internal 21n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 31n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 41n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 5in Above Bottom
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DF-4 H2 Getter Tube 10, Internal 61n Above Bottom
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DF-4 H2 Getter Tube 10, Internal 71n Above Bottom
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DF-4 H2 Getter Tube 10, Internal Bin Above Bottom
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DF-4 H2 Getter Tube 10, Internal 91n Above Bottom
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DF-4 H2 Getter Tube 5, Internal 10lin Above Bottom
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DF-4 H2 Getter Tube 5, Internal 11in Above Bottom
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DF-4 H2 Getter Tube 8, Mixing Tube Side 10lin Above Bottom
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DF-4 H2 Getter Tube 9, Condenser Side 121n Above Bottom
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DF-4 Duty Cycles for Heaters 2&10 CuO Tubes
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DF-4 Duty Cycles for Heaters 3&4 CuO Tubes
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DF-4 Duty Cycles for Heaters 5&7 CuO Tubes
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DF-4 Duty Cycles for Heaters 8&9 CuO Tubes
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DF-4 Inside Hot Water Une

340

330

320

310

300-

290

280

270

260

250 0
5000 7000 7600

TIME - sec
8000 8600 9000

Legend
U HOTH2O(11H

9600

m

m

a.
E
0

rn-u * - - - U ~m U --u

6600 6000 6500
I 1



DF-4 Inlet Steam Pressure (Access Tube Region)
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DF-4 Inlet Steam Flow Meter
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DF-4 Steam Inlet Pressure (for FM)
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DF-4 Inlet Steam Temp (for FM)
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DF-4 Inside Inlet Steam Une @ Steam Cup Elbow
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DF-4 Inside Inlet Steam Une, Top of Access Tube
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DF-4 Motor Valve Body
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DF-4 Inlet Steam Une Wall Lower Shield Plug
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DF-4 Inlet Steam Line Wall Upper Shield Plug
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DF-4 Inside Steam Cup, Below Steam Cup Manifold
29.41n Below Fuel Support Grid
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DF-4 Mixing Tube Lower Outer Wall Near Bulkhead
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DF-4 Mixing Tube Lower Outer Wall 91n Above Bulkhead
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DF-4 Mixing Tube Lower Outer Wall 61n Below Plenum
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DF-4 Inside Mixing Tube Plenum
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DF-4 Outside Mixing Tube Plenum
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DF-4 Outside Mixing Tube Plenum (2)
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DF-4 Outside Upper Mixing Tube 121n Above Plenum
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DF-4 Outside Upper Mixing Tube 24in Above Plenum
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DF-4 Outside Upper Mixing Tube 361n Above Plenum
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DF-4 Outside Upper Mixing Tuibe In Above Condenser
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DF-4 Motor Valve Body
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DF-4 Motor Valve Jacket
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DF-4 Motor Valve Jacket(2)
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DF-4 Non-Condensible Dome Outer Wall
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DF-4 Non-Condensible Dome Outer Wall(2)
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DF-4 Reactor Power
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DF-4 Shroud .31n Inside Wall 11.51n Below Fuel Support
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DF-4 Shroud .Sln Inside Wall 16.01n Below Fuel Support
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DF-4 Shroud .31n Inside Wall 21.51n Below Fuel Support
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DF-4 Inside Tube 3, 180 Deg Half of Dome
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DF-4 Inside Tube 6, 180 Deg Half of Dome
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DF-4 Shroud Heater 90 Deg, Iln Below Fuel Support
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DF-4 Shroud Heater 180 Deg, 21ln Below Fuel Support
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DF-4 Flow Channel, Inside Mixing Tube
15.3in Above Fuel Support
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DF-4 Steam Lines at Top of LOS Tube
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DF-4 Near TLMA 0 0 Deg, 11in Below Fuel Support
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DF-4 Near TLMB 0 90 Deg, 211n Below Fuel Support
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DF-4 Thermocouple Mounting Block Wall
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DF-4 Thermocouple Mounting Block Wall(2)
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DF-4 Test Section Bulkhead Between Fittings 1&2
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DF-4 Test Section Bulkhead Between Fittings 8&9
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DF-4 Test Section Jacket 51n Below Top
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DF-4 Test Section Jacket 10lin Below Top
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DF-4 Test Section Jacket 151n Below Top
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DF-4 Test Section Jacket 201n Below Top
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DF-4 Test Section Jacket 24in Below Top
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DF-4 Test Section Jacket (Bo-ttom) 261n Below Top
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DF-4 Motor Driven Valve Position
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DF-4 Motor Driven Valve Position (2)
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DF-4 Inner Wall 0 internal Window Seal
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DF-4 Inner Wall 0 Internal Window
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DF-4 Outer WalM of Window Extension Tube 0 Window
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DF-4 Window Steam Flow Meter
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DF-4 Window Steam Pressure (for FM)
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DF-4 Window Steam Temperature (for FM11)
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DF-4 Inside Window Steam Une, Top of Access Tube
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DF-4 Window Steam Une Wall Above Shield Plug
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DF-4 Window Steam Uine Wall, Lower Shield Plug
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DF-4 Window Steam Line Wall, Upper Shield Plug
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DF-4 Zr Clad Rod #1, Pt/Rh 6.71n Below Fuel Supp.
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DF-4 Zr Clad Rod #1, Pt/Rh 11.51n Below Fuel Supp.
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DF-4 Zr Clad Rod #1, Pt/Rh 21.5|n Below Fuel Supp.
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DF-4 Zr Clad Rod #2, Pt/Rh 16.01n Below Fuel Supp.
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DF-4 Zr Clad Rod #3, Pt/Rh 16.01n Below Fuel Supp.
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DF-4 Zr Clad Rod #4, Pt/Rh 11.51n Below Fuel Supp.
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DF-4 Zr Clad Rod #4, Pt/Rh 21.5in Below Fuel Supp.
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DF-4 Zr Clad Rod #11, W/Re 6.71n Below Fuel Supp.
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DF-4 Zr Clad Rod #11, WHI/Re 16.2ln Below Fuel Supp.
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DF-4 Zr Clad Rod #12, W/Re 11.71n Below Fuel Supp.
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DF-4 Zr Clad Rod #12, W/Re 21.71n Below Fuel Supp.
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