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FFTF 
SYSTEM DESIGN DESCRIPTION 

FOR 
CORE COMPONENT POT 

SDD 41, PART 9 

ABSTRACT 

The core cOlTlponent pot is an open top ves sel used to hold both 

new and irradiated core cOlTlponents for storage in the IDS and for 

holding the cOlTlponents sublTlerged in sodiulTl while being transported 

inside CLEM. The top of the CCP is equipped with a grapple lip 

which is engaged by the hoisting grapples. Heat for lTlaintaining the 

preheat of new cOlTlponents and the dissipation of decay heat of irra-

diated fuel asselTlblies is conducted between the wall of the pot and 

the surrounding environlTlent by therlTlal radiation and convection . 
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Sl")41, Part 9 

1.0 FUNCTIONS AND REQUIHEMENTS 

"-
1. 1 FUNCTIONS 

1. 1. I COI1LJ il1rl1 ('11 t 

Con~ Con1ponent Pots arc used to keep core components sub-

m,ergecl in I iq1..lic1 sodium during residence in plant equipment and 

facililies, during transfer between those locations, and during other 

handling operations. 

The CCpl s serve as heat transfer surfaces for rejection of the 

con tai ned C OHlpone nt decay heat to the bulk coolant in the reactor 

and IDS al1d to the CLEM cold wall while in the CLJ":M. 

1.2 DES1 C~;'-J 1<. EQLTJR EMENTS 

The Core Cornponent Pots have the following requirernents and 

considerations which are imposed by the functions defined in Para-

gra ph 1. 1. 

The CCP's !THlst contain liquid sodimn and the core components 

listed in Table 1, and accommodate the grapples listed i'n Table II. 

The cOnlpOI)(~nts. CCP, and grapples have a random az.imuth'al 

orientalion, 

1 - 1 
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'1'/\B LE I 

COMPONENTS CONTAINED BY CCP 

1. Driver fuel assernblies 

2. Reflectors, inner and outer 

December 19, 1975 

3. Shirn, scranl, and control assemblies 

4. Shortened open test as sernbbes 

5. Core restraint bars 

6. Pedestals 
--_._---_ •.. _--------- -------

TABLE II 

CHAPPLES /\CCOMMODATED BY CCP 
~--------

I. B LTC grapple 

2. IVHM grapple 

3. CCP grapple on the IEM cell crane 

4. CLEM grapple 

IklJlS 1, 2, and -) of Table I engage and release core con1ponents. 

Hem l) of Table I sh;:dl be used for all short components to keep the 

proper height [or pickup by the grapples used in handling. Items 3 and 

·1 of Table II en,L~agc and release core cornponent pots . 

. The CCP's 111ust have an opening and internal grapple engagement 

rim at the top o[ sufficient size to pass the conlponents and the grapples 

used in Lhe handling operations. The CCP resides in the resident locations 

listed in Table III. The size of the CCP's is limited by the space provided 
, , 

jn the facilities and core components and test assemblies listed in Table III. 

The CCP's have a random azimuthal orientation to the facilitip.s • 

1 - 2 
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TABLE III 

RESIDENT LOCATIONS 

Noyerpb.er 2Q, 1975 

1. IDS - Core component storage tubes (112 places) 

2. CCCS - Conditioning cell and transfer cel.L 
(1 place each) 

3. Reactor vessel - Core support structure (3 
places) only when reactor is shut down 

4. CLEM - Cold wall (I place) 

5. IEM cell - Core component conditioning container 
(1 place) and core component pot storage con­
tainers (2 places) 

The CCP's pass through the equipment listed in Table IV during 

their movement in the refueling cycle. 

TABLE IV 

EQUIPMENT PASSAGES 

1. Floor valve 

2. IDS ports 

3. Reactor fuel transfer ports 

4. IEM cell ports and fixtures 

5. CLEM closure valve 

6. CLEM drip pan port 

7. CLEM viewing port 

8. CLEM cold wall 

9 . CCCS ports 

1-3 
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1.2.2 Mechanical 

The CCP is capable of withstanding stresses resulting in tnech-

anical loadings shown in Table V under operating conditions defined in 

Paragraph 4.0. Refer to Appendix C, Hetns 2.5, 2.8, 2.9, and 2.10. 

1. Pres sure loads 

TABLE V 

MECHANICAL LOADINGS 

a. Internal pressure due to hydrostatic head of sodiutn 

b. Internal pressure due to dynatnic head caused by acceleration 

c. External pressure due to hydrostatic head of sodiutn 

d. External pressure due to hydrodynatnic head caused by dash 
pot effect in facility tubes 

2. Weights 

a. CCP 

b. Sodium fill 

c. Core cotnponent 

3. Push and pull loads by CLEM grapple and rEM Cell CCP Grapple 

4. Transverse itnpact loads caused by hitting the CLEM cold wall 
during CLEM transporter acceleration or by earthquake 

5. Axial itnpact loads caused by 

a. Arrest of CCP vertical velocity by facilities or grapples 

b. Arrest of grapple vertical velocity by CCP 

1-4 
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Tlw CCP will withstand the stresses resulting from the thermal 

conditions shown in Table VI. H.efer to Appendix C, Items 1.4.4, '2.5, 

-J.. 2.. 1, ;IIHI 4. L 1. 

TABLE VI 

THEHMA L LOADINGS 

---:-=:=::.:.. ... :..:-:.....:.=0==.:.:== ... =================== 
1. Thcrnlal transients resulting Erorn the mechanical transfer 

thrcnlt.:h the temperature difference between allowable maxi­
mum temperature in CLErv1 and the reactor or IDS sodiunl 
tcnlpcr;lturc. 

2. Axial kmperatul"c differences due to the afterglow heat 
distt'ibution of the irradiated fuel elenlcnts. 

J. .ividxinlUln temperatures (hH~ to changes and uncertainties in' 
the emissivity of the CCP wall and thermal syphon circula­
tion of sodiunt through the fuel assemhly. 

------- ~~.----- ----.----_____ l... __ _ 

Spilling sudimTI fronl the top of the CCP's follows a pattern which 

will llot have deleter:ious cffects on thc facility or equipment. No pro-

vision is rcquil"cd to protect the integrity of the pot for containment 

of rnoitcl1 fuel. 

1.2.5 D"sign Life 

'lhe CCP has a minimum service life of 10 years . 
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Tlw d"o;ign n'CJuires that the CCP shall'not rupture or leak when 

S11h5 cc tcd to: 

a. 27 normal transfers or upset conditions 

b. 1:1nergency 8l11i faulted conditions require the CCP tn hI'" 

removed and examined for structural integrity. 

Furthcrn1orc, two ernergency conditions shall be considered to con­

stilute· a Caultcd condition. 

[\JO 11l;lll1tCt1al1ce is required fOl' the CCP's while in serVIce. 

Da,lDagcd CCP's will be replaced. Dan'1age is defined as any deforma­

tion which would imp;lir the reliable functional capability of the CCP. 

1.2.7 In;.;Ll'un1('nbtiol1 and Control 

No instrurncntabon is provided to ITlOnitor or control conditions 

o[ tll(' CC: pI s, Data is obtained from the CCP reside!':.'c locations by other 

cquiprr,cnt. 

1. 2. H 111 h' "h t: c 

The CCP's shall be designed to interface with the following items: 

I) Core components to be handled (see Table I) 

2) Facilities to be contained in and pass through (sec' 

Tables II and IV) 

q C;r.lppl(,5 Lo IH~ ;-lccon1mociatcci (51.~C 1'd1111.'][1). ' 
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I'0L11 lrraciidtE.:d and IlC'd core components will freely fit into the CCP 
without bC::'Y"l(; forced. 

1.2.9 Quality k)0ul'ancc 

In addi tiOll to the inspection and 'Cesting requirer:Jcnts of the ASJV'IE 

J3011c:r' and b:'c:.3surt~ Vessel Code, Section III l~uclear F'o':;e:r Plant 

Componcnts, 1971 Edition, a helium le[l}: test shall b(; conducted on 

Lhe CCP. rine leak::lf~o shall not exceed 10-7 cC/sec U:?l'P). For a 

quali ty aS~3Ul'anCe proGram, the requirements of RDT [3tanaard F 2-2T 

and F 2~4T stall apply. 

'l'hc Con: Component IJot will be constrlwted to comply with the 

rcquirements for Class I components set forth ::'n Section III of the 

I\~;ME Boiler illld Pressurc Vessel Code, as supplemented by Code Case 

1331-5 for hLc,h temperature service. Provisions of RDT ~3tandara 

E l~-;?T aplJ1y fo1' non-clu~.;tructi 'Ie testing and selection or materials . 

Code 0tJJnpiq~ is not required. The cocie requirement:.> rc1:Ltive to t11e 

funct:iOllS or an "jlullloriL:ed Inspector" or "Authorized Irlspection Agency" 

:.;hall be Jrlt:t by an inspection agency designated by the owner . 
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3. Other Exceptions 

(a) The design rules of Code Case 1331-5 do not 

apply; however, the allowable stress values given 

in 1331-5 shall be used. 

4. Certified Design Specifications 

Code requirem.ents that Design Specifications be 

certified to com.ply with all the rules of the code do not 

apply. The design specification will be certified to be 

in com.pliance with all code requirem.ents except those 

m.odified by 1, 2 and 3 above. 

5. Certified Stress Report 

Code requirem.ents that the stre ss report be certified 

to com.ply with the rules of the Code do not apply. The 

stres s report will be certified to be in com.pliance with 

the design specification and all Code requirem.ents 

except those m.odified by 1, 2, 3 and 4 above. 

6. The Manufacturer's Data Report 

All Code requirem.ents for data reporting except those 

m.odified by 1, 2, 3, 4 and 5 above shall be m.et. 

1.2. II Materials 

The CCP is m.inim.um. 0.04 carbon content austenitic stainless 

steel to be com.patible with the high tem.perature liquid sodium.. 

The external surfaces of the body of the CCpl s for 10 kw or greater 
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are provided with a high thermal radiation emissivity coating to enhance 

heat rejection in CLEM. 

1.2.12 Fabrication 

The CCP shall be welded. Welds joining the CCP body to the cap 

and top shall be volumetrically examined by radiographic nondestructive 

methods in accordance with the procedures and acceptance criteria of 

RDT E l5-2T. The CCP shall be fabricated in accordance with Draw­

ing H-4-26l27 (see Appendix C). 

All surfaces shall be free of crevices which may be susceptible to 

sodium oxide deposits. Cleaning and maintaining of cleanness shall 

comply with the applicable provisions of RDT Standard F 5-1 T. 

1.2.13 Inservice Inspection 

Inservice inspection of CCp's consists of viewing the CCP through 

CLEM viewing port, confirming in the IEM Cell that the CCP meets 

straightness requirements, and visual examination of the CCP in the 

IEM cell. 

1.2.14 Identification 

The CCp's must be clearly marked to permit identification of each 

pot when viewed through the CLEM viewing port and in the IEM Cell. 
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2.0 DESCRIPTION 

2.1 S (1M ;V1J\ l{ Y DESCRIPTION 

The corl' (,Olnponent pot is an open top, \veldcd vessel consisting 

of ;1 tubular body, a bottorn closure cap, and a top piece with a rim 

shaped for eng;:Lgcm.cnt with the CLEM and CCP grapples. It will 

;tccorrllnodc1tc a 111<lxin1Un1 of O.C)-in. bow in a standard cross-section 

('ore con)poncnt. 

;~.,~ Di':'[!\TLED DESClUPT10N 

l.2.1 ~ 

The CCP body is a 6-in. nominal size Schedule 10 pipe '""130 in . 

long. Thesv din)cnsions assure accomHlOcl;:ltjon of the core corn-

poncnl fully submerged in sodiunl inside th(~ CCP, also ac.coHl1nodation 

of the eep in the facilities ;ll1d handling equipn1ent. The O.134-in. 

""all thic knl~ s swill withs tand mec h;lnical loads and the rrnal loads as 

defined in Tables V and VI, respectively. The critical loads are 

SUn1.H);lri",cd in Tabl(~ VIl. The external surface with a high thermal 

l"dcij;llion ('nlissivity coating is adequate to assure rejection of the 

f u c I { ~ 1 , ' n H: n t i1 fl erg low h eat. 

Core Component Pots containing assemblies in the nominal 

6-10 kWt range will require q high emissivity coating on the body. 

l\dminist~'ative control will be required to assure t.he correct 

C(;P is used • 
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TABLE VII 

CRITICAL LOADING CONDITIONS 

Load Type Loading Description Location Applied Allowable 
Stress Stress 

Design Force s of 5000 lb Ring/pipe 15.4 ksi 17.7 ksi 
tension interface 

Norm/upset Removal force of 4 CCP 23.64 17.86t 

gl s applied during Center 
immersion of CCP 
into IDS vessel 
(920° F) 

Emergency CLEM grapple push Ring/pipe 24.0 ksi 26. 1 ksi 
and 3/4 in. free fall inter-
of CCP onto grapple section 
finger s 

Faulted Eva,luation not complete. Preliminary results indicate 
maximum stress condition of CCP striking support 
structure at 600 ft/min as structurally acceptable. 

tStressed over elastic allowable for high temperature application. 
Structurally acceptable per Core Case 1331-5 in that: 

1) Creep - negligible 
2) Fatigue - 30 cycle min (design life 6) 
3) Thermal ratcheting - none 
4) Strain limited (thermally induced) 

2.2.2 Cap 

The closure cap at the bottom of the CCP is a forging. It will 

structurally resist mechanical and thermal loads as defined in 

Tables V and VI, respectively. The critical load condition is Item 5a 

of Table V. The magnitude of the load is shown in Table VII. The 

outside diameter and the shape of the external surface are determined 
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Lo assure cenLering of the CCP ",hL'n entering a facility storage posi-

l i a 11 d n d l () III j 11 in 1 i z e .'3 elf - \V e 1 din g d uri n g s tor age. 

The olltside dialneler is larger than the body to lllinimize the 

ovalily al1d slr<ligillness requirements of the body and facility support 

Lube. The tolerance is restrictive to allow the facilily to usc the cap 

,15 a plunger in any dash pol velocity arrest system. 

2.2.3 'lbp 

TI1e top piece of the CCP is machined from a forging to have a 

continuous circular lip at the upper end reaching inward for 

engagement with the grapples. The 6-in. inside diameter of the lip 

permits free entry of the core components and gr'apples into the CCP. 

The outside dimneter provides a minimum of 0.035 in. radial clearance 

from the reactor (rv.3M) and IDS sleeves for adequate f,Uidance. 

::.iufficiont length is reserved above the core components in the CCP 

for crappIe access (J,nd operation. The critical loading on the lip 

is the :Lmpact of the striking ClE.N] grapple, Item 5b of Table V. 

The lip can withstand this load as shown in Table VII. 

2.2.4 Malerials 

. All nl<l.terials are RDT Standard austenitic stainless st~el, 

Type 304TI, which .requires 0.04% minimum carbon content. The 

following [{ OT Sla nda rd ma tCl' ial spccifica bons are a pplicable to the 

CCP . 
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1) M 2-2T - Stainless and Low Alloy Steel Forgings (ASME 

SA -182 with additional requirements) 

2) M 3 -6T - Austenitic Stainles s Steel Pipe (ASME SA- 312 

with additional requirements). 

Weld filler metal material is Type ER308 in accordance with the 

ASME Code, Section II, Part C, Specification SFA-S.9 as supplemented 

by RDT Standard M 1-2T. 

Material for the high thermal radiation emissivity coating is 

black chrome oxide. 

2.2. S Fabrication 

The CCP is welded in accordance with the requirements of 

Paragraphs 1.2.10 and 1.2.12. All machined surfaces have a maximum 

roughnes s of 12 S .fdn. arithmetic average and have a finish adequate 

to prevent collection of foreign material and suitable for inspection 

by the specified nondestructive test methods and for decontamination. 

2.2.6 Special Provisions 

The CCP's are primarily designed for containing fuel assembVes. 

Special adapter s are required for handling those core components 

shorter than the standard fuel assembly. 
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2.2.7 Design Conditions 

Critical design conditions for the CCP as defined in the ASME 

Code, Section III, are summarized in Table VII. Since the CCP is a 

mobile open vessel, the following definitions were adopted: 

2.2.7.1 Normal: All steady-state and transient loading less than 

4 g axial, 0.5 g transverse, and 920° F maximum temperature during 

the transfer of a CCP between the reactor and IDS. The CCP is 

designed to accommodate 27 normal transfers in its IO-year life with­

out failure. No inservice inspection. 

2.2.7.2 Upset: Loads caused by impact velocities up to 4 ft/min and 

maximum temperature up to 1270° F. The CCP is designed to accom­

modate a total of 27 normal or upset transfer s in its IO-year-life with­

out failure. Visual inspection for dents or leaks before return to 

service. 

2.2.7.3 Emergency: Loads caused by vertical impact velocities up 

to 24 ft/min, any free fall up to 3/4 in., horizontal impact velocities 

up to 0.17 ft/ sec, maximum temperatures up to 1270° F, and OBE 

seismic loads. Requalification inspection for return to service. 

After a second emergency condition, the CCP will be subject to 

automatic rejection. 
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2.2.7.4 Faulted: Loads caused by impact velocities up to 600 ft/min, 

external pressure up to 50 psi, immersion of 1270° F CCP into 500° F 

IDS at 24 ft/min. Automatic rejection. 

None of the above conditions should result in rupture or leaks in 

the CCP. Only faulted conditions may result in permanent deforma­

tion. 

2.2.7.5 Excluded: The integrity of the CCP may be violated under the 

following conditions. The protection of public health and safety is 

assured by the double structural containment of the plant. 

1) Fue 1 me 1 tdown 

2) Impact velocities of more than 600 ft/min 

3) Grapple impact velocity on the top of CCP greater than 

24 ft/min 

4) Horizontal impact loads greater than 2800 Ib 

5) Maximum temperatures above 1270° F with insertion 

velocities greater than 24 ft/min. 

2.2.8 Heat Transfer 

The CCP will reject up to 10-kw afterglow heat generated by the 

fuel element inside of it. The heat is transferred by conduction 

through the wall to the surrounding sodium while residing in the 
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reactor vessel or the IDS. Thermal radiation is the principal m.ode 

while residing in CLEM. A stream. of argon gas is circulated around 

the CCP in the IEM cell . 
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3.0 SAFETY 

3.1 COMPONENT MALFUNCTION 

The abnorm.al conditions usually impairing safety caused by mal­

function do not occur in the CCP. However, system malfunctions as 

described in Table IX may result in violation of the integrity of the CCP. 

3.1.1 Fire 

Sodium fire in the CCP is prevented by the inert argon cover gas 

surrounding the CCP during residence and transfer operations. Integ­

rity of all sodium and cover gas containing equipment is assured by 

their compliance with the requirements of the pertinent sections of the 

AS ME Boiler and Pres sure Yes sel Code or the ANSI Code for Pres sure 

Piping. 

3.1.2 Loss of Cooling 

No apparent mechanism is available to interfere with heat con­

duction from the CCP when submerged in sodium except failure of the 

cooling system provided in the residence facility. Loss of these 

systems is covered in detail in the appropriate sections. 

Radiant heat transfer is sensitive to the emissivity of the surfaces. 

Operational precautions to assure adequate emissivity for this infre­

quent thermal load will include visual observation of the CCP wall 

through the CLEM viewing port and the CCP performance history. 
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While the CCP is in the CLEM or IEM cell, an undetected leak in 

the bottom would drain sodium from the CCP which could increase the 

resistance to heat transfer. Certain fuel assemblies under these 

conditions would melt and destroy the CCP. Containment features in 

the other systems will protect against further damage. 

3. 1. 3 C ritica lity 

The CCP does not impose a criticality problem because only one 

fuel assembly will be transported in a pot. 

3.1.4 Other System or Component Interactions 

Events listed in Table VIn may occur during normal operations 

and under conditions defined as upset, emergency, or faulted. No 

leakage of sodium is permitted as a result of these accidents. Damaged 

pots or those with doubtful integrity after the interaction will be re-

placed. 

TABLE VIn 

PROTECTED INTERACTIONS 

1. CLEM grapple driving against the top of CCP 

2. CLEM grapple engaging with the CCP when traveling 

3. The CCP with core component and grapple hitting the 
support structure with its bottom after hydraulic arre st. 

4. Free fall of CCP within the grip of the grapple, with core 
component and sodium therein onto the grapple finger s. 

5. Free fall of grapple and CCP into dash pot tubes which will 
cause external and internal pressure transients on the nose. 

6. Horizontal acceleration of CLEM transporter which may 
cause impact on the CLEM wall. 

7. Thermal transients from normal temperature differences 
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Events listed in Table IX m.ay result in violation of the integrity 

of the CCP, consequently leakage of sodium. and possibly m.elted fuel. 

Safety provisions for these conditions are discussed in the appropriate 

sections for the facility or equipm.ent involved. 

TABLE IX 

EXCLUDED INTERACTIONS 

1. Axial im.pacts to the top of the CCP by the grapple caused 
by velocities exceeding m.axim.um. CLEM driving velocity. 

2. Axial im.pacts of the pot caused by velocities exceeding 
hydraulic ar rest velocity in sodium.. 

3. Transverse im.pacts exceeding design loads defined in 
Item. 4 of Table V. 

4. Fuel m.eltdown. 

3.2 PLANT ACCIDENTS 

3.2.1 Loss of Electrical Power 

The CCP does not use electric power. Loss of power to the 

facilities or CLEM will affect the CCP tem.perature. This is des-

cribed in the appropriate sections for the facility or equipm.ent. 

3.2.2 Tornado 

The CCP is protected by the facilities and CLEM. Tornado pro-

pelled m.issiles cannot reach it. 
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3.2.3 Earthquakes 

The CCP will be designed to withstand Category III seismic events. 

The CCP will withstand earthquake accelerations causing transverse 

impact loads not exceeding mechanical design loads identified in Item 4 

of Paragraph 2.2.7.5. These are the maximum input acceleration 

requirements imposed on the facilities and CLEM. 

3.3 SODIUM LEVEL CONTROL 

3.3.1 Excess Sodium Disposal 

The rise of sodium temperature in the full CCP during normal 

and abnormal operations will cause expansion and spilling of sodium 

over the rim of the C:;P. In the reactor vessel and the IDS, the 

spilled sodium will flow in the sodium pool; in the CLEM it will be 

collected in the drip pan pot . 
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4.0 OPERATIONS 

4.1 STARTUP 

Startup operations of the CCP are perfortned prior to receiving 

the core cotnponents in the following sequence: 

1) The CCP is tnanually inserted into the CCCS. 

2) The CCCS is purged and argon gas attnosphere is estab­

lished all around the CCP. 

3) The CCP is preheated in the CCCS to within 50 0 F of the 

tetnperature of sodiutn in the IDS. 

4) The CLEM transfers the CCP to its position in the IDS 

using the grapple weight to sink the CCP. 

5) The sodiutn in the IDS fills the CCP by overflowing through 

the top. The displaced argon gas flows through a passage 

in the CLEM grapple. 

The loading of the CCP into IDS during startup is characterized by 

the 500 0 F tetnperature and the 10-psig external pres sure of sodiutn 

prior to the sodiutn displacing the argon fill. 

4.2 NORMAL 

Nortnal operations of the CCP are perfortned during the routine 

fuel handling procedures to tnove core cotnponents between the IDS and 
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reactor. Typically, the BLTC charges a new fuel assembly into a 

CCP in the IDS starting the following sequence: 

1) CLEM picks up the CCP and core component. It lowers 

its full weight onto the CCP and extends the lifting 

fingers. After the grapple starts to move upward, the 

finger s engage the CCP lip. The hoist accelerates the 

load upward at less than 1 g and moves it into CLEM. 

2) The CLEM Transporter moves the CLEM from the IDS 

to the reactor ves sel. 

3) The CCP is lowered into the reactor vessel: The CCP 

impacts at the bottom of the core support structure. The 

CLEM grapple comes to rest on top of the CCP, releases 

and retracts. The IVHM exchanges the core components 

setting the irradiated component onto the bottom of the 

CCP. 

4) CLEM, using the same procedure, returns the CCP to 

IDS. 

5) When the core component has decayed, the BLTC grapple 

removes the core component and replaces it with a new 

one to start a new cycle. 

6) The CCP is also placed by CLEM into the core com­

ponent conditioning container in the IEM cell where the 

core component is removed by the CCP grapple. 
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4.3 ABNORMAL 

No protected abnormal condition will cause the CCP to leak. 

4.3.1 Upset Conditions 

Upset conditions involve higher impact loadings due to inadvertent 

higher impact velocities caused by misoperation of the grapple hoist. 

4.3.2 Emergency Conditions 

Emergency conditions involve maximum drive velocity impact 

of CCP and grapple, free fall impact due to slack in the grapple/CCP 

compliance, horizontal impact due to emergency stops of the CLEM 

transporter, and earthquake loads. Higher temperatures are included 

based on loss of forced draft cooling in CLEM. 

4.3.3 Faulted Conditions 

Faulted conditions involve free fall of CCP and grapples into the 

dash pot tube of the IDS or reactor vessel, earthquake loads, max­

imum temperature due to loss of cooling in CLEM or IEM cell, and 

maximum CLEM pull on a stuck CCP. 

4.3.4 Excluded Conditions 

Excluded conditions are not protected and can result in causing 

the CCP to leak. They include fuel meltdown inside the CCP, free 
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falls of grapples or CCP of more than 2 ft into unprotected areas, 

stuck components in a CCP, and earthquake loading greater than 

OBE . 
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5.0 MAINTENANCE 

5.1 MAINTENANCE APPROACH 

Due to the paramount importance of preventing leakage of the CCP, 

all damaged CCP's and all those subjected to faulted conditions will be 

replaced. CCP's removed for having been exposed to emergency 

conditions or for other reasons with no visually detectable damage will 

be subject to further examination for requalification. The damaged 

CCP's will be discarded; repair work will not be permitted. 

5.2 COMPONENT MAINTENANCE 

5.2.1 Preventive 

In case of occurrence of any emergency or faulted conditions, or 

more severe incidents, or indication of any possible damage to the 

CCP for other reasons, the CCP involved will be subjected to the 

following maintenance activities to prevent any subsequent failure of 

the CCP. 

1) Removal of the Core Component After any of the incidents 

above, the core component will be removed from the CCP. 

If convenient it will be removed in the facility where the 

incident happened. Otherwise, the CCP can be moved to 

another facility for core component removal. 
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2) Visual Inspection. The first visual inspection of 

the CCP with suspected damage will take place 

through the inspection window of the CLEM. If 

damage is not detected in the CLEM, the CCP will 

be moved to the IEM cell for additional visual 

inspection. In case of any damage observed during 

either inspection, the CCP will be discarded. 

3) Removal of the CCP. Following rejection by the 

visual inspection, the CCP will be disposed of as 

waste. 

4) Emptying of the Sodium. Emptying of sodium from 

a CCP will be performed in the IEM cell. 

5) Return of the Pot to the System. The CCP re­

qualified in accordance with Paragraph 5.2.3 

will be returned to the system by the procedure 

specified for startup in Paragraph 4.1 

5.2.2 Corrective 

Since a damaged CCP will be discarded, corrective main­

tenance will nat be performed. 
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5.2.3 Requalification 

The CCP, after experiencing an emergency condition but with 

no damage detected by visual inspection, will be cleaned of sodium 

and subjected to the same nonde structive examinations and testing 

which were specified for the CCP in accordance with Paragrapns 1.2.9 

and 1.2.10. A CCP complying with the acceptance requirements is 

requalified for return into the system. 
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1.0 

1.1 

1.1.2 

1.2 

1.2.1 

1.2.2 

1. 2. 3 

1.2.4 

1.2.5 

1.2.6 

1.3 

1.3. 1 

Item. 

Function Requirem.ents 

Engage to: 

CCP Grapple 

CLEM Grapple 

(. 
APPENDIX C 

ENGINEERING PARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 1 of 8) 

Design Point I 

"" l/yr t 

Reference or Rem.arks 

1200/yrt I (CLEM Design Data) 

Contain New or Irradiated Core 
Com.ponents: 

(. 

Driver Assem.blies 75/yr t For this effort, W ADCO TWX 9 -1 0 -71 

Safety, Scram., and Control 33/yr t 

As sem.blie s 

Inner Reflector AssemblieS) 
36/yr t To be considered later by HEDL -

Outer Reflector Assem.blies WADCO TWX 9-10-71 

Core Restraint Static Pins _6/yrt j 
Shortened Open Test Assem.blies 6 to 9/yr t 

Pot Resides in: 

Average values based on an inventory 

CLEM I 2 hr/yr /pot I of 120 pots 

tTotal - Divide by num.ber of pots in inventory to get average function per pot. 
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1.3.2 

1.3.3 

1.3.4 

1.3.5 

1.4 

1.4.1 

1.4.2 

1.4.3 

1.4.4 

Item 

Reactor 

IEM CeLL 

IDS 

CCCS 

• 
APPENDIX C 

ENGINEERING P.ARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 2 of 8 ) 

Design Point I 

• 
Reference or Remarks 

I 3.3 hr/yr/pot 1 
I 0 7 hr / r / ot I Average values based on an inventory 

• y p of 120 pots 

8760 hr/yr/pot 

0.01 hr /yr /pot 

Function - No Function Limits 

Free-FaLL Velocity 10 ft/sec Any greater velocity is to be absorbed 
in the primary system 

Maximum Bow of Core Component 0.9 in. Measured from a chord line 

Vertical Impact to Top 600 ft-lb At V = 0.4 ft/ sec 
0 

Thermal Shock 1500 0 F pot entering 500 0 F sodium at 
velocity 24 ft/min 

2 Design Requirements 

2.1 Number Required 

2.2 Design Life 

2.3 Environment 

120 

10 yr SDD 41 

Sodium and argon cover gas (for resi­
dence location and duration, see Item 
1.3 in Design Parameters) 
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2.4 

2.4.1 

2.4.2 

2.4.3 

2.4.4 

2.4.5 

2.4.6 

2.5 

2.5.1 

2.5.2 

2.5.3 

2.5.4 

2.6 

2.6.1 

It ern. 

Therrn.al 

(e 
APPENDIX C 

ENGINEERING PARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 3 of 8) 

Design Point I 

Isotherrn.al (or rn.axirn.um fuel pin 1000° F SnD 41 
tern.perature) Norrn.al 

Isotherrn.al (or rn.aximum fuel pin 1500° F SDD 41 
tern.perature) Ern.ergency 

~ T (rn.axirn.urn.) Norrn.al 

Reference or Rern.arks 

~T (rn.axirn.urn.) Ern.ergency 

500
0 

F } 
Assurn.e IDS is 500 0 F 

1000 0 F 

Rate of Change (rn.axirn.um) 350 0 F /rn.in Ern.ersion at 4.5 ft/rn.in (CLEM) 

Heat Dis sipation (rn.axirn.urn.) 10 kw Surface 1000 0 F SDD 41 (1-6) 

Pressure 

Internal - Static 

(. 

Internal - Dynarn.ic 

10 lb/in. ] 

500 lb/in. Varies rn.axirn.urn. at bottorn. to 0 at top 

External - Static 

External- Dynarn.ic 

Leak rate 

Na (through walls of pot) 

10 lb/in. 

100 lb/in. 

o lb/ sec 

On nose only in dash pot situation 

--------------- -------_. 
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2.6.3 

2.7 

2.7.1 

2.7.2 

2.7.3 
() 
I 2.7.4 ~ 

2.7.5 

2.7.6 

2.7.7 

2.8 

2.8.1 

2.8.2 

2.9 

2.9.1 

Item 

e 
APPENDIX C 

ENGINEERING PARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 4 of 8) 

Design Point Reference or Remarks 

Maximum Overflow Due to Tem- 2 . 3/ . In. mln 
perature Increase 

Dimensions 

Maximum Length 

Maximum Diameter 

Displaced Volume 

Internal Volume 

Ovality 

Straightness (internal surface) 

Concentricity of Pot and F / A Top 

Weight 

Dry 

Wet 

Motion 

Vertical Velocity - Normal 

151 in. 

7.260 in. 

3 ft 3 

2.8 ft 3 

See note 

See note 

0.15 in. 

125 Ib 

112 Ib 

o to 16 ft/min 

) 

Standard 6 -in. Sch. 10 pipe. Not 
more than ±O. 15 combined in any 
combinations of the two measure­
ments from a true cylinder. 

Measured as a radius 

Under Na at 500 0 F 

CLEM 
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2.9.2 

2.9.3 

2.9.4 

2.9.5 

() 
I 

2.9.6 Ul 

2.9.7 

2.9.8 

2.9.9 

2.10 

2.10.1 

2. 10.2 

Item 

( • 
APPENDIX C 

ENGINEERING PARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 5 of 8) 

Design Point Reference or Remarks 

Vertical Velocity - Emergency o to 24 ft/min I CLEM 

- Free Fall See 1.4.1, ft/min 

Horizontal Velocity - Normal o to 25 ft/min I CLEM Transporter 

-Emergency o to 25 ft/min I CLEM Transporter 

Maximum Vertical Acceleration 128.8 ft/sec 
2 I CLEM Hoist 

- Normal 

( 

2 } I Terminal conditions after free fall - Emergency > 132 ft/ sec 
- Impact 11500 £t/No. into reactor or IDS mounting tubes 

Maximum Horizontal Acceleration 2 - Normal 0.04 ft/ sec CLEM Transporter 

• 

- Emergency Impact 1 in. free swing to cold wall which is 
decelerating at 0.17 ft/ sec2 from 
25 ft/min 

Seismic I See JABE-WADCO-02 and BLC-1762. 
Other structures must protect pot as 
part of the permanent structure. 

I 
Loads 

Vertical - Static External 1500 lb CLEM Grapple 

- Static Internal 640lb (Reflector) 
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ENGINEERING P ARAMET ERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 6 of 8) 
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4.2.2 

4.2.3 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.3 

4.3.1 

4.3.2 

4.3.3 

Item 
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APPENDIX C 

ENGINEERING PARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 7 of 8) 

I . Design Point I 

(. 

Reference or Remarks 

Shock Load to Core Component 

Maximum Vertical 

Maximum Horizontal 

Core Component Bow Accepted 
(maximum) 

Orientation (rotation) 

Filling 

Na 

Venting 

Draining 

Emergency Operation 

Fue l Me ltdown 

Dropping by CLEM 

Jammed Core Component 

o to 0.9 

100% 

0% 

No requirement, TWX - WADCO 9-9-71 

No requirement 

Submerge in primary coolant using 
grapple weight 

All gas and liquids freely escape 
through top 

No provision for draining 

No requirement....:.. may melt through. 
SDD 41 (4-14) 

No requirement (3/4 in. free fall 
maximum) 

No requirement 
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Item 

4.3.4 Jammed or Broken Pot 

5 Maintenance 

5.1 Draining 

5.2 Cleaning 

5.3 Leakage 
() 
I 5.4 Distortion 
00 

5.5 Requalification 

~. 

" 
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APPENDIX C 

ENGINEERING PARAMETERS 
DESIGN DATA SHEET 

CORE COMPONENT POT 
(Sheet 8 of 8) 

Design Point I 

100% 

Reference or Rema rks 

No requirement 

No crevices or joints which are 
inacces sible 

Replace pot 

Replace pot 

Pressure test and straightness test 
(per HWS 1034) 
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