
Docket No. SO- .50j April, 26, 1976 

Consumers Power Company 
ATTN: R. B. Sewell 

Nuclear Licensing Administrator 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Gentlemen: 

The Commission has issued the enclosed Amendment No. 20 to Provisional 
Operating License No. DPR-20 for the Palisades Plant. The amendment 
consists of changes to the Technical Specifications, and is in response 
to your applications dated January 30, March 9, and April 3, 1976, and 
supplementary information dated February 12, March 1, 18, and 22, and 
April 6, 1976.  

This amendment (1) revises the steam generator tube plugging limits by 
establishing a minimum tube wall thickness of 36% of the original tube 
wall and by establishing operating allowances to be added to this 
minimum thickness for the next operating interval, (2) requires the 
next inservice inspection of the steam generator tubes to be conducted at 
the end of no more than 15 months after startup in April 1976, (3) 
revises the procedures for hydrostatic and leak testing, (4) cancels the 
requirements for a steam generator chemical flushing program initiated 
in August 1974, (5) adds Technical Specifications for secondary coolant 
conductivity, pH, and sodium and primary coolant radioiodine, (6) changes 
allowable calculated steam generator leakage to 0.6 gallons per minute 
during startup and major load changes, (7) applies the previous leakage 
limit of 0.3 gpm to steady-state operation, (8) revises reactor coolant 
and secondary coolant sampling requirements, (9) cancels the monthly 
report of secondary water chemistry, since this requirement is replaced 
by item (5) above, and (10) revises the allowable limit of secondary 
coolant radioiodine.  

Copies of the Safety Evaluation and the Federal Register Notice are 
also enclosed.  

Sincerely, 

Robert A. Purple, Chief 

:.;Operating Reactors Branch #1 
o,,,1 CX ]Divisicn of Operatin Reactors 

4E A-31 (Re. ........... 24..................R.N.................6.14
AEC-.318 (Rev. 9-53) AECW 024D * U. S1. GOVERNMENT PRINTriNG OFFIC]EI 1974- 02(.6-16
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Consumers Power Company - 3 - April 26, 1976 

cc w/enclosures: 
M. I. Miller, Esquire 
Isham, Lincoln & Beale 
Suite 4200 
One First National Plaza 
Chicago, Illinois 60670 

J. L. Bacon, Esquire 
Consumers Power Company 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Paul A. Perry, Secretary 
Consumers Power Company 
212 West Michigan Avenue 
Jackson, Michigan 49201 

Kalamazoo Public Library 
315 South Rose Street 
Kalamazoo, Michigan 49006 

Mr. Jerry Sarno 
Township Supervisor 
Covert County 
Route 1, Box 10 
Van Buren County, Michigan 49043 

Myron M. Cherry, Esquire 
Suite 4501 
One IBM Plaza 
Chicago, Illinois 60611 

cc w/enclosures and incoming: 
Mr. John D. Beck (2 cys) 
Division of Intergovernmental 

Relations 
Executive Office of the Governor 
Lewis Cass Building, 2nd Floor 
Lansing, Michigan 48913
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"UNITED STATES 

NUCLEAR REGULATORY COMMISSION* 
0 (WASHINGTON, D. C. 20555 

CONSUMERS POWER COMPANY 

DOCKET NO. 50-255 

PALISADES PLANT 

AMENDMENT TO PROVISIONAL OPERATING LICENSE 

Amendment No. 20 

License No. DPR-20 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The applications for amendment by Consumers Power Company (the 
licensee) dated January 30, March 9, and April 3, 1976, and 
supplementary information dated February 12, March 1, 18 and 22, 
and April 6, 1976, comply with the standards and requirements 
of the Atomic Energy Act of 1954, as amended (the Act), and the 
Commission's rules and regulations set forth in 10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act, and the rules and regulations of 
the Commission; 

C. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the health 
:and safety of the public, and Cii) that such activities will be 

conducted in compliance with the Commission's regulations; 

D.:: The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. An environmental statement or negative declaration need not be 
prepared in connection with the issuance of this amendment.  

2. Accordingly, the license is amended by a change to the Technical 
Specifications as indicated in the attachment to this license amendment.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: April 26, 1976



AWTACHIENT TO LICENSE AMENDENT NO. 20 

.FACILITY OPERATING LICENSE NO. DPR-20

DOCKET NO. 50-255 

1. Revise Appendix A as follows:

Remove the following pages and replace 
revised pages:

ii 
1-4 
3-1 
3-la 
3-2 
3-3 
3-17 
3-18

3-20 
3-21 
3-22 
4-1U3 
4-24 
4-68 
4-69

with identically ntu'bered 

4-14

Remove page 3-19 

Add new pages:

(no replacement)

3-82 
3-83 
4-14a, 4-14b 
4-68a

2. Revise Appendix B as follows:

Remove the first 
and replace with 
numbered revised

page of Appendix B after title page (not numbered), 
page B-1. Remove p. B-2 and replace with identically 
page.

3. Revise ADpendix C as follows:

Remove page C-1 and replace with identically numbered revised page.  

Remove page C-2 (no replacement).

Amendment No. 20



TABL1 OF COLU--71S (Contd)

Section 

3.0 

3.10 
3.10 3.1 

3.10.2 

3.10.3 
3.o. 4 

3.10.5 
3.1o.6 

3.10.7 

3.11 
3.12 

3.13 

3.14 
3.15 

3.16 

3.17 

3.18

4.1 
4.2 

4.3 
4.4 

4.5 
4.6 

4.7 

4.8 
4.9 
4.10 

4.11

Vescrnitton 

W.TII;G CO7ITIIMS FOR 01'ATIOII (Contd) 

Control Rod and Power Distribution Limits 

Shiitdovn 'Margin Requirements 

Individual Rod Worth 

Power Distribution Limits 

Misaligncd or Inoperable Control Pod or 
•Part-Lcngth F.zd 

Reg-gatIng Grcupm -- o. Lmts 

Shutdown Rod Limits 

Low Power PTlhslcs Testirg 

In-Core In_.tra-cntaticn 

Moderator Tc-perature C:effLcient of Reactivity 

.Conta!r-ent luildirng and Fuel Storage luilding 
Cranes 

Control PFom Air Temperature 

Reactqr Pri-arDy Shield Cooli.-G System 

Engineered Safety Features System Initiation 
Inst r-, = mntt-. icn .... '.. z 

Instrum-ent-.tion and Control yfste-s 

Secondary Water Chemistry

Instru=Tn tatiCn and Control 

Equipment and Sampling Tests 

Prirary System Surveillance 
*Primary,, Coolant System -ntesrit Testing 

Contair=,ea t Tests 

Safety Injection and Conta---•-ent Spray Systems 

Tests 

Emergency Power System Periodic Tests 

"MA•in Steam Stop VAlves 

.Auxiliary Feed-Water System 

Eeact iv-ty Akz:.alies 

Environmental }ionitoring Program 

ti Amendment No. 20

3-58 
3-58 
3-58 

3-59 
3-60 
3-6o 
3-60 

3-65 
3-67 

3-69 
3-70 
3-70

3-82 

4-1 

4-13 

4-16 

4-24 
4-25



1** 3d 

s. A!_ nonaut=C__,ic cot-Mair-efnt i 'olnt±l v is oand "bi=d flasZes 

ar-e closed.  

b. The equi;ent door is ;ro;errlY c!zred and sealed.  

C. At leazt ore door iu each ;ersorze! air loc? is orq;erly closed 

ana sealed.  

8. Al. autozatic contat'-ent isolaticn valves are operable or are 

locked closed.  

e. The uncontrolled- contai--ent leakage Atisfies Speciication -4.5-1.  

DOSE EQUIVALENT 1-131 

DOSE EQUIVALENT 1-131-shall be that concentration of 1-131 (OC/gram) which 

alone would produce the same thyroid dose as the quantity and isotopic 
mixture of 1-131, 1-132, 1-133, 1-134 and 1-135 actually present. The 

thyroid dose conversion factors used for this calcilation shall be those 
listed in Table III of TID-14844, "Calculation of Distance Factors for 
Power and Test Reactor Sites." 

E - AVERAGE DISINTEGRATION ENERGY 

Sshall be the average. (weighted in proportion to the concentration of eich 

radionuclide.in. the reacor coolant at the time of samoling) of the sum of 

the average beta and gamma energies per disintegration (in !EV) for isotopes, 

other than iodines, with half lives greater than 15 minutes, making up at 

least 95% of the total non-iodine activity in the coolant.  

Safcety 

Safety ns used in these Technical Soecifications rcfcrs to t-"'ose safey 

.issucs related to the nucicar process and for examplc does not once-pass 

OSILA considoratiOns.

Amendment No. 20



3-0 LF.IT..G cO rrc::s FOR 0--ATT0N 

3.1 PRIMARY CcLr.AT SYSTE• 

Appli cabi lity 

Applies to the operable status of the primary coolant system.  

Objective 

To specify certain conditions of the primar-- coolant system vhich 

must be =et to assure safe reactor operation.  

Speclfications 

3.1.1 Operable Ccmponents 

a. At least one primary coolant pump or one shutdown cooling pump, 

shall be in operation whenever a change is being made in the 

boron concentration of the 'rimary coolant.  

b. ZXcept for special tests during Initial start-up testing, at least 

two primary coolant pz,-ps shhall be in operation -.henever the re

actor is =ritical.  

C. Minimu flow conditions for various reactor power levels shall 

be maintained as sho.n in Table 2.3.1.  

d. Both stea; generators sh.ll. be capable of perfor-inig their heat 

transfer f-.ctic. whenever c .the average temperature of the prr4afs 

coolant is above 325 0.  

e. Kximu- pri--ry system presZu-re differentials shall not excecd 

the followi.ng: 

(l) -xi=. stea= g--nerator operating transient differ

ential of 1530 P-i.  

(2) Hydrostatic tests shall be conducted in accordance with applicabli 

paragraphs of Section XI ASE Boiler & Pressure Vessel Code (1974" 

Such tests shall be conducted with sufficient pressure on the 

secondary side of the steam generators to restrict primary to 

secondary pressure differential to a maximum of 1380 psi. ,laxim= 

hydrostatic test pressure shall not exceed 1.1 Po plus 50 psi whe 

Po is nominal operating pressure.

Amendment No. 20. 3- 1



3.1 PRIM.-AY C00L,-4T SYST!--! (Contd) 

(3) Primary side leak tests shall be conducted at norma operating 

pressure. The temperature shall be consistent with applicable 

fracture toughness criteria for ferritic materials and shall be 

selected such that the differential pressur=e across the steam 

generator tubes is not greater than 1380 psi.  

(4) Maximum .secondary hydrostatic test pressure shall not 

exceed 1250 Psia. A minimum temperature. of 100*F is 

required. Only 10 cycles are permitted.  

(5) Maximum'secondary leak test pressure shall not exceed 

1W00 psia. A minimum termperature of 100*F is required.  

(6) In performing the tests idenaified in 3.1.1.e(4) and 

3.1.1.e(5), above, the secondary pressure shall not 

exceed the pri=ar- pressure by more than 350 psi.

Amendment No. 203-1a



C.

3.1 pM"!=. SY =;-- (Contd) 

When primary coolant boron concentratiom is being changed, the process 

must be uniform throughout the prir-arj coolant system voluýe to prevent 

stratification of primary coolant at lower boron concentration vhich 

could result in a reactivity insertion. Sufficient mixing of the pri

mary coolant isassured if one shutdown cooling or one primary coolant 

pump is in operation. .The shutdown cooling pu=7 yill circulate the 

primary system volume in less than 60 minutes when operated at rated 

capacity. The pressurizer volum- is relatively inactive, therefore 

,will tend to have a boron concentration higher than rest cf the pri

mary ccolant syste- during a dalilution o.-pration. Administrative rro

cedures will provide for use of pressurizer sprays to maintain a nc--=na_ 

spreadt etween the 16c:rn cncentr-tic= in the ;ressurizer and the pri

mary system during the addittcn of boron.(P) 

Both stev- Z-ner t ar3 --. , -- crrble ':hnever the tc--r_

ture of the primary coolant is greater than the design temperature- of 

the shutdo-wn cooling system to assure a reedundant heat re--val syste

for the reachtor.  

Calculations have been performed to demonstrate that a pressure 

differential of 1380 psi can be withstood by a tube tmform ily 

thinned to 36% of its original nominal wall thickness (64% degrad

ation), while maintaining: 

(1) A factor of safety of three between the actual pressure dif

ferential and the pressure differential required to cause 

bursting.  

(2) Stresses within the yield stress for Inconel 600 at operating 

temperature.  

(3) Acceptable stresses during accident conditions.

Amendment No. 203-2. * *



3.1i PRI'.!AP.Y COOL-r'T SYSTEM (Contd)

The maximum steam generator operating transient differential pres

sure is expected to occur during a loss of load transient. The 

loss of load accident, initiated at a nominal reactor coolant sys

tem pressure of 2100 psia and a nominal high pressurizer pressure 

trip of 2400 psia is analyzed in Section 14.12 of the FSAR. Results 

of this analysis 'indicate that the maximum steam generator differ

ential pressure is 1530 psi (assuming that reactor control is in the 

automatic mode, and that steam dump, bypass and pressurizer relief 

valves function). This pressure differential is approximately 11% 

greater.than that allowed during normal operation, so that substan

tial safety margin exists between this presslare differential and 

"the pressure differential required for tube rupture.  

Secondary side hydrostatic and leak testing requirements are con

sistent with AS:E BPV Section XI (1971). The differencial rain

tains stresses in the steam generator tube walls within code allowable 

stresses.  

The minimum temperature of 10flF for pressurizing the steam generator 

secondary side is-set by the %NDTT of the manr.ay cover of +40`1.  

References 

(I) FSAR, Sections 6.1.2.2, 14.3.2.  

(2) FSAR, Section 4.3.7.  

3-3
Amendment No. 20



PRIMARY COOLANT SYSTEM (Contd)

3.1.4 Maximum Primary Coolant Radioactivity 

Speci fi cations 

a. The specific activity of the primary coolant shall be limited to: 

1) <S 1.0 pCi/gram dose equivalent 1-131, and 

2) < 100/E pCi/gram.  

b. With the specific activity of the primary coolant >1.0 PCi/gram 
dose equivalent 1-131 but less than 40 pCi/gram, operation may con
tinue for up to 72 hours provided that operation under these cir
cumstances shall not exceed 36 days per calendar year.  

c. With the specific activity of the primary coolant > 1.0 pCi/gram 
dose equivalent 1-131 for_" more than 72 hours during one con

tinuous time interval or exceeding 40 UCi/gram, be shutdown with 
T <5000F within 6 hours.  

avg 

d. With the specific activity of the primary coolant > 100/E 
pCi/gram, be shutdown with T < S00°F within 6 hours.  

avg 

e. With the specific activity of the primary coolant > 1.0 JiCi/gram 
dose equivalent 1-131 or > 100/E i.,Ci/gram, perform the sampling 
and analysis requirements of item1 of Table 4.2.1 until the 
specific activity of the primary coolant is restored to within 
its limits. A reportable occurrence shall be prepared and sub
mitted to the Commission pursuant to Specification 6.9.2.b. This 
report shall contain the results of the specific activity 
analyses together with the following information: 

1. Reactor power history starting 48 hours prior to the first 

sample in which the limit was exceeded, 

2. Fuel burnup by core region, 

3. Clean-up flow history starting 48 hours prior to the first 
sample in which the limit was exceeded, 

4. History of de-gassing operation, if any, starting 48 hours 
prior to the first sample in which the limit was exceeded, 
and 

S. The time duration when the specific activity of the pri
mary coolant exceeded 1.0 viCi/gram dose equivalent 1-131.  

3-17 
Amendment No. 20

3.1



3.31 PRYA c C A1T systf- (doiata) 

Basis 

The limitations on the specific activity of the primary coolant 

ensure that the resulting 2 hour doses at the site boundary will not 

exceed an appropriately small fraction of Part 100 limits following a 

steam generator tube rupture accident in conjunction with an assumed 

steady state piimary-to-secondary steam generator leakage rate of 1.0 

GPM and a concurrent loss of offsite electrical power.  

Permitting power operation to continue for limited time periods with 

the primary coolant's specific activity > 1.0 uCi/gram dose equivalent 

1-131-, but below 40 pCi/gram, accormo

dates possible iodine spiking phenomenon which may occur following 

changes in thermal power.. Operation with specific activity levels 

exceeding 1.0 uCi/gram dose equivalent 1-131 but below 40 VCi/gram 

must, be restricted to no more than 10 percent 

of the unit's yearly operating time since the higher activity levels 

increase the 2 hour thyroid dose at the site 

boundary by a factor of up to 15 following a postulated steam 

generator tube rupture.  

Reducing T to < 5000F prevents the release of activity should a 

steam generator tube rupture since the saturation pressure of the 

primary coolant is below the lift pressure of the atmospheric steam 

relief valves. The surveillance requirements provide adequate assurance 

that excessive specific activity levels in the primary cooland will be 

detected in sufficient time to take corrective action. Information 

obtained' on iodine spiking will be used to assess the parameters 

associated with spiking phenomena. A reduction in frequency of isotop2ic 

analyses following power changes may be permissible if justified by the 

data obtained.  

The basis for the 40 pCi/gram limit is to provide margin for increased 

tube leakage as a result of. a postulated steam line failure and to ensure 

that the consequences of this event would be within the 10 CFR Part 100 

exposure guidelines.  

(next page is 3-20)

Amendment No. 20



c. If the specific activity of the secondary coolant in a steam 

generator exceeds 0.1 uCi/gram dose equivalent 1-131, the 

reactor shall be placed in hot shutdown within 6 hours and ii 

cold shutdown within the following 30 hours.

d. The primary to secondary leakage in a steam generator shall 

not exceed 0.3 gpm for any period of steady state operation 
greater than 24 consecutive hours.  

During periods of start-up and major load changes, when the 

leakage measurement sensitivity i. reduced, the calculated 

leakage shall not exceed 0.6 gpm for any period of greater 

than 24 consecutive hours.
Basis 

Leakage directly into the containment indicates the possibility of a 

breach in the primary coolant envelope. The limitation of 1 Km for 

a source of leakage not is s sufficiently above the mini=m.  

detectable leakage rate to provide a reliable indication of leakage.(1) 

The limit is held low to =dnimize the chance of a crack progressing to 

an unsafe condition without detection and proper evaluation by the 

technical staff.  

When the source of leakage can be identified, the situation shall be 

evaluated.to determine if operation can safely continue. This evalua

tion will be performed by the Plant Operating Staff and will be docu

mented in writing and approved by either the Plant Superintendent or 

Assistant Plant Superintendent. Under these conditions, a maximum 

allowable primary coolant leakage rate of 10 gpm has been established.  

This doeQ not include the primary coolant pump seal leak off that is 

piped to the volume control tank, which is not considered "leakage 

from the primary coolant system. A primary coolant leakage to the 

3-20 

Amendment No. 20

31-5
Primary C a ant System Leakage Limits 

Specifi cat16ons 

a. If the primary coolant system leakage exceeds 1 gpm and the source 
.of leakage is not identified, the reactor shall be placed in the 
hot shutdown condition within 12 hours and cold shutdown condition 

within 24 hours.  
b. If leakage from the primary coolant system exceeds 10 gpm, the 

reactor shall be placed in the hot shutdown c6ndition within 12 

hours and cold shutdown condition within 24 hours.

n



3.1 .r CCO•TAT SyST_ (con d) 

containment atmosphere greater than 10 gpm would be izidlcative of shaI 

and packing failures of sufficient magnitude to warrant shutdown for 

repair.  

The maximum primary coolant leakage rate of 10 gpm is within the 40 g:pm 

capacity of one charging pump which would be available even under a 

loss-of-off-site 7o-wer condition. Any primary coolant l •eakage to the 

containment atmosphere may be identified by the containment building 

gas monitor, which is sensitive to low leak rates and can sample any 

of the containment cooler fan discharges, or by containment h~idlty 

detectors. The sensitivity of the instrument is expected to be less 

tha= 0.1 gpm based on detection of short-lived activ-ation gn-ses.  

If primary coolant leakage is to another closed.syste=, it can be 

detected by the plant radiation =onitcrs or by inventory control.  

Placing the reactor in hot shutdown within 12 hours provides adequate 

time to arrange for an orderly reducticn of power on the -olant. The 

hot shutdown condition allows personnel to enter the contain:-m-ent and 

to inspect the pressure boundary for leaks. The 24 hours allowed -rior 

to reaching a cold shutdc-.n cendition allows re-asonE-boe ti.e to c:-rre=v 

small deficiencies. If major repairs are needed, a cold shutdo - con

dition wculd b*- in order.  

The limitations on secondary system specific activity ensure that the 

resultant off-site radiation dose will be limited to a small fraction 

of 10 CFR Part 100 limits in the event of a steam line rupture. This 

dose also includes the effects of a coincident 1.0 GPM primary to 

secondary tube leak in the steam generator of the affected steam line 

and a concurrent loss of offsite electrical power.

Amendment No. 203-21



3.21 PRfl'AIn ~ SYST,"'C (Conatd.) 

Tests and analysis have been performed showing that the effect, on 

the. structural integrity of a tube, with a one-quarter inch through

wall crack superir-3osed on a 64% wasted area, is acceptable. The 0.3 

gpm leakage limit is set to provide detection of crack leakage which 

would result from a crack length of less than one-quarter inch.  

Operation during short periods of time when the leakage measurement 

sensitivity is reduced is provided for by an added allowance to the 

leakage limit. Leakage lirits are not required when the plant is 

not at power.  

References 

~(i) FS-R, Azendzent 15, questicn 4.3.  

(2) FSAR, Section ii, Table 11-6.

Amendment No. 20
3-22



3.18 Secondary Water Monitoring Requirements 

Applicability: 

Applies to the secondary water requirements of the steam generator 

blowdown during power operation (generator synchronized).  

Objective: 

To minimize potential steam generator tube degradation caused by 

contamination of the secondary coolant.  

Specification: 

3.18.1 Steam generator water requirements shall be maintained in accordance 

with Table 3.18.1 except as specified below.  

3.18.2 The limits for pH and sodium specified in Table 3.18.1 shall be 

achieved within 72 hours of synchroniiation of the tnit. If 

these limits are not established within this tise, the reactor 

shall be brought to hot standby condition within an additional 

12 hours.  

3.18.3 During operation, other than that specified in 3.13.2, the 

limits for pH and sodiiu may exceed those specified in Table 

3.18.1 for a period of up to 36 hours. If these lirmits are 

not restored, the reactor shall be placed in hot stancby within 

an additional 12 hours.  

3.18.4 The transient limit for specific conductivity specified in Table 

3.18.1 shall be achieved within 72 hours of svncnronization of 

the unit. If this limit is not extablished within thvis tie 

period, then the reactor shall be brought to the hot stancldy 

condition within an additional 12 hours.  

3.18.S During operation, the steady-state limit for soecific conductivity 

specified in Table 3.18.1 may be exceeded for a period of uF to 

7 days. If this limit is not restored within this ti--e, the 

reactor shall be placed in hot standby within the next 12 hours.  

3•-82 Amendment No. 20



TABLE 3.18.1 

Secondary Water Monitoring Control Parameters 

Spe ific 
Sanple Conductivity pH 
Point 9 250 C' @25 0 C Sodium 

Each 7.0 umho/cm 8.2-9.5 0.460 Ppm 
Steam maximum 

Generator (steady-state) 
Blowdown 1S.0 urlo/cm 

maximum (transient 
limit) 

Basis 

Contamination of the steam generator seconday/ coolant can cause 

potential tube degradation and imaDair tube integrity. Generally, 

the most severe contamination results from condenser inleakage 

irpurities that may accumulate on the seconda-y side of the 

steam generator. Some of these i-urities may be caustic forming.  

High concentrations of frce caustic deposited i;i the steam generator 

or on the Inconel -600 tubes, can lead to the potential for inter

granular stress corrosion cracking.  

Monitoring of the steam generator blowdown total conductivity 

is an effective means of detecting condenser inleakage. 7he 

conductivity of the steam generator blowdcmr will indicate when 

increased blowdon is required to remove zhe acaur-.ulation of 

potentially caustic forming i=purities and the scale fo-rmng 

solids in the steam generator. Monitoring the steam generator 

blowdown sodium concentration will provide adequate insurance 

that potential caustic forming contaminates in the steam 

generator are maintained within accepted limits.  

Monitoring the secondary water within the Tech-nical Specifications 

limits will control the potential accumulation of corrosii.; 

impurities in the steam generator and minimize tube degradation.

Amendment No. 203-83



4g.2

Amendment No. 20

EQJ/•'r '•,D S•-•2L-- TESTS 

Applicability 

Applies to plant equip-ent and conditions related to safety.  

Objective 

TO specify the mini-um frequency and type of surveillance to be 

applied to critical plant equipent and conditions.  

Specificaticns 

Equipment and sampling tests shall be conducted as specified in 

Tables 4.2.1 and 4.2.2.  

Basis 

Samn!inS and E--i ... T+sin 

The equi;---e-- esting and system sam-plin• frequencies specified in 

Tables 4.23.1 and 4.2.2 are considered adequate based upon experience, 

to maintan :he status of the eui--en. a=d. syszems so as to assure 

safe operation. T.us, tho-ze syz--ems --he channes =:igt occur -r 

tively ra-ii;y are -az-led. frecuentry; a--: thrse static systens not 

subject to cha-nges are sa.pled less frequently.

4-13.



M4 xim Freauencies for Sa..-ling -ts

1. Reactor Coolant Samples

Test 

Gross Activity Deter
mination

Frequency 

3 Times/7 days 
with a maximum 
of 72 hours be
tween sa=ples 

a.) greater. than

FSAR 
Section 

Reference 

None 1

Gross Ganma by Fission 
Product Monitor 

Isotopic analysis 
for dose equivalent 
1-131 concentration 

Radio chemical for 
T determination 

Isotopic analysis 
for iodine, including 
1-131,133,133 

Chemistry (Cl and 02) 

Chemistry (Fl)

Continuous when None 
Tavg is greater 
than 500°F(l).  

1/14 days during None 
power operation 

1/6 months (2) None 

a)Once/4 hours, 
whenever dose 
equivaicnt !-13! 
exceeds l.0OCi/gra-z, 
and 
b)One sa,--me between 
2 and 6 hours follow
ing a thermal power 
change exceeding 13% 
of rated thern.al power 
within a one hour period.  

3 times/7 days with a 
maxirmu~m of 7Z hours 

-between sa~l.•- es T 
greater than i0OF).  

Once/3J days and 
following nodi.`icazicns 
or repair to the rri-.ary 
coolant system involving 
welding.

2. Reactor Coolant Boron 

3. SIRW Tank Water Sa1le 

4. Concentrated Boric Acid 
Tanks 

S. SI Tanks

Boron Concentration 

Boron Concentration 

Boron Concentration 

Boron Concentration

Twi ce/Week

Monthly 

Monthly 

Month ly

4-14
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None 

None 

None 
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Table 4.2.1

kfnimum Frequencies for SamplingYests

Test -reouenqV

6. Spent Fuel Pool 

7. Secondary Coolant

Boron Concentration

* Gas Radioactivity by 
by Air Ejector Gas 
Monitor 

Coolant Gross Radio
activity 

pH and specific 
conductivity 

Sodium 

Isotopic tnalysis for 
Dose Equivalent 1-131 
Concentration

Continuous (5) 
during power 
operation 

3 times/7 days 
with a maximum 
of 72 hours be
tween samples.  

once/24 hours 
during power 
operation 

3 times/7 days 
during power 
operation, with 
a maximum of 72 
hours between 
samples.

None 

None 

None 

None

a) 1 per 31 days, when
ever the gross 
activity determina
tion indicates io
dine concentrations 
greater than 10% of 
the allowable limit.  

b) 1 per 6 months, when
ever the gross 
activity determina
tion indicates io
dine concentrations 
below 10% of the 
allowable limit.

8. Liquid Radwaste 

9. Radioactive Gas Decay 
Tanks 

10l Stact-Gas Monitor 
Particulate Samples

Radioactivity Analysis 

Radioactivity Analysis 

Iodine 131 and Partic
ulate Radioactivity

Prior to Release 
of Each Batch 

Prior to Release 
of Each Batch 

Weekly (4)

Amehdment No. 20

Secti on 
P~.eence.

Monthly 9.4

11.1 

11.1 

11.1

4-14a



Table 4.2. 1 

Minimum Frequencies for Sampling Tests 

C1)A daily sa.ple shall be obtained and-analyzed if fission product monitor is out 

of service 
( 2)After at least 2 EFPD and'at least20- days since the last shutdow' of longer than 

48 hours.  

W4 )hen iodine or particulate radioactivity levels exceed 10 percent of limit in 

Specification 3.9.6 and .3.9.9, the sampling frequency shall be increased to a 
(Sminimum o: once each day.  
"I)f the air ejector gas monitor is out of service, the' secondary coolant cross 

radioactivity shall be measured once per day to evaluate steam, generator leak 

tightness.

Amendment No. 204- 14b
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Applicability 

Applies to test requirements for primary coolant system integrity.  

Objective 

TO specify test for primary coolant system integrity after the system 

Is closed following nor=al opening, modification or repair.  

Specification

a. Whenever the primary coolant system is closed after it has been opened, 

the system shall be leak tested at not less than 1835 psig prior to the 

reactor being made critical. A test te=.erature shall be selected such 

that secondary (saturation) pressure will limit the differential press= 

across the steam generator tubes to not greater than 1380 psi.  

b. Whenever modifications or repairs are ade. in the primary coolant 

system that involve nel. strength welds on co.-onents greater than 

2-inch di.-eter, the new welds shall receive both a surface and 

100 volu.-etric exa.-ination and shall meet all applicable code 

requirc-•n ts.  

c. Whenever modifications or rensirs are made in the primary coolant 

system that involve new &trength velds on co:-ponaets 2-inch dis

eter or smLller, the new welds shall receive a surface cxaminatn•a.  

Basis 

For norz..a openi;n, the integrity of the primary coolant system, 

in terms of strength, is unch-anged. If the systcm does not leek 

at 1835 pig (oper,-.t. • pressure + 50 psi; t 50 7si is ... al 

system pressure fluctuation), it -ill be leak tie. t daring 

normal operation. If the pressure goes above 1835 psig, the worst 

consequence is a leak.  

Calculations have been performed to demonstrate that a pressure differenti 

of 1380 psi can be withstood by a tube t1-iformly thinned to 36% of its 

original nominal wall thickness (64% degradation), while maintaining: 

a) A factor of safety of three between the actual pressure differential 

and the pressure differential required to cause bursting.  

b) Stresses within the, yield stress for Inconel 600 at operating tempera: 

c) Acceptable stresses during accident conditions.

Amendment No. 204-24



4.14 Augmented In-Service Insvection Program for Steam Generators 

Applicability 

Applies to the tubes within both steam generators.  

Objective 

To provide assurance of continued integrity of the steam generator 

tubes over their service lifetime.  

Specification 

4.14.1 At the end of no more than 15 calendar months* from the date 

of initial criticality after March 15, 1976, an inspection of 

.the steam generator tubes shall be conducted. Tube sampling 

requirements will be as identified in Regulatory Guide 1.83, 
"Isn--Service Inspection of Pressurized hater Reactor Steam 

Generator Tubes," (issued July 1975) as it applies to 

inspections after the baseline inspection.  

4.14.2 Subsequent inspections will be made thereafter at a frequency 

no less than the inspection intervals specified in Regulatory 

Guide 1.83 (issued July 1975).* Tube sam,•ling requirements 

will be as identified in Regulatory Guide 1.83 (issued July 1975).  

4.14.3 Any steam generator tube with an itmerfection of 65% or 

greater wall penetration shall be considered an tmacceptable 

defect. The'plugginglimit shall be deter-mined by deducting 

.an appropriate operating allowance from the un~acceptable 

defect (65%) stated above. Table 4.14 describes the operating 

allowance to be deducted and is presented as a function of 

defect location type, etc. Indications may be confirmed by 

averaging during a given inspection, but such average shall 

be based on not less than three readings.  

*Inspection intervals specified in Section 4.14 are not subject to the 25%' 

extension otherwrise permitted by Paragraph 4.0.2.

Amendment No. 204-68



-TABLE 14.h 
Operating Allowance

Criteria 

1. Multiple ECT Indication 

2. Indications Other Than Multiple 
Indication in Zone of More 
Significant Increase in Wall 
Penetration(1) 

3. Indications Other Than M.ultiple 
Indication in Zone of Less 
Significant 1icrease in -Wall 
Penetration (2)

Omer.ating 
A Steam Generator 
Undented Dentt 

Area Area 4) 

35% HA 

HA NA

10% 20%

Allowanc e 
B Stec= Generatcr 
Undented Dented 

Area Area(4) 

35% NA 

15%(3) 25%

10% 20%

()The zone of more significant increase, in indicated wall penetration, applies 

to the B steam generator only. This zone is considered to be those indica

tions on tubes at Support Plates 3 or 4 and/or indications on tubes within 

Rows 83-110, Lines 1-50, Quadrants II and III or within Rows 39-71, Lines 

24-58, Quadrants II and II.  

(2)The zone of less significant increase, in indicated wall penetration, applies 

to all areas in the A'steam generator and to those areas in the B steam gen

erator not specified as being within the zone of more significant increase 

(see Note 1).  

(3)If apparent increase in wall penetration is less than 7%, and wall penetra
tion is less than 55%, plugging will not be recuired.  

( 4 )Wall penetration an locations where dents preclude evaluat on off the ECT 

indication shall have an additional 10% added to the operating allowance 

and shall use the wall penetration values obser-ved in the February 1975 

steam generator inspection.

4 - 6 8a Amendment No. 20
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Aui,nented Tnserylce Tnn-nettin pro,jn- rcif7 Sen Gcner?&tors (Contd) 

There exists reasonable azzurance that the change from coordinated 

phosphate to volatile chemistry control for the secondary side of 

the ctenm eenerators, in conjunction with the steam generator tube 

plueging that has ta-ken place, will zignificantly reduce the pre

vious corro-ion rate that has tna.kn place. This survei2ls-,ncc pro

gr-i providco a means for veriflying that the corrosion han been 

arrested, or quickly idcntifying many additicnal corrosion, or probl'em 

areas should they occur.  

The surveillance program calls for inspection intervals and sarmling 

requirements that are consistent with those recommended in Regulatory 

Guide 1.83 (issued July 1975). The operating allowance and associated 

plugging limit have been developed based on corzmarative results 

between steam generator inspection with consideration given to defect 

type, location, past corrosion rate observed, etc. Other require

ments are as defined in this specification.  I.

Amendment No. 204-69



INTERIM SPECIAL TECHNICAL SPECIFIb(TIONS

FOR OPERATION OF THE PALISADES PLANT 

DOCKET NO. 50-255 

1. The maximum steady state core power level shall not exceed 2200 Wt.  

2.  

3. For a core average burnup of less than 10,265 MWD/MU: 

a. The peak linear-power with appropriate consideration of normal 
flux peaking, flux pcaking augmentation factors, measurement
calculational uncertainty (10%), engineering factor (3%) 
increase in linear heat rate due to axial fuel densification 
(1.75%)- and power measurement uncertainty (2%1), shall not exceed 

-the kW/ft limit shown in Figure B-2 for tmnressuri::ed fuei ard 
11.5 kW/ft for prevressurized fuel (Pn'die b-6Ji.  

b. Flux peaking augmentation factors used will be assumed to var

linearly from 1.0 at the bottom of the core to 1.112 at the top 
of the core.  

c. For power operation above a power level of 85% of the level 
permitted by 3.a, in-core detector alarms generated by the 

data logger shall be set, based on the latest o-,er cistri
bution obtained, such that the peak linear power incfuinr 
appropriate consideration of fliLx peaking augmentation factors 
does not exceed the limits sp-ecified in 3.a. I f Ec ou r o more 
coincident alarms are received, -he vaii--ity of the alarms 
shall be immediately determined and, if valid, power shall be 
imnediately decreased below alarm set point and a power 

distribution map obtained. if a power distribution is not 
obtained within 24 hours of the alarm condition, power shall 
be reduced to 85% of the value defined in 3.a.  

d. The incore detector alarm set points shall be established based 
on the latest power distribution maps, normalized to -:-e khI/ft 
limit defined in 3.a.  

e. Power distributions shall be evaluated every week or more often 
as required by plant operations.

Amendment No. 20B-1
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INTERIM TECHNICAL SPECIFICATIONS 

FOR OPERATION OF THE PALISADES PLANT

DOCKET NO. 50-255 

The specifications of this Appendix have precedence over requirements in 
Appendices A and B.  

1. Miximum thermal power level of the reactor shall be. as follows:(1) 

(a) For a measured reactor coplant vessel flow(2) of 125.0 x 106 'lb/hr 
or greater (4 reactor coolant pDuns operating), the reactor may 
be operated at power levels up to 2100 '4W" 

(b) -In the event that measured reactor vessel flow is less than 
125.0 x 106 lb/hr, the reactor shall' not be operazed pending 
analysis and justification for resuing power oneration.  

(c) For three-pump operation, the high power trip set point shall be 
25% (550 !.-.-t) of rated power.  

(d) Reactor operazion with less than three purtps operating is pro
hibitcd.  

( 1 )These interim restrictions, particularly l(c) and (d), are subject to 
revision followinz actual flow measurement with varicus -_mp ceo:binati n 
and further supportive safety analysis, including calculation of flow an.  
high power trip settings.  

(2)As determined by reactor coolant pump differential pressure and pump 

performance curves.

C-1 Amendment No. 20



" -C A4 . UNITED STATES 
A• NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMEND,%JENT NO. 20 TO PROVISIONAL OPERATING LICENSE NO. DPR-20 

CONSUMIERS POW.,'ER COMPANY 

PALISADES PLANT 

DOCKET NO. 50-255 

Introduction 

By letter dated January 30, 1976, Consumers Power Company (the licensee) 
requested changes to the Technical Specifications appended to Provisional 
Operating License No. DPR-20 for operation of the Palisades Plant in 
Van Buren County, Michigan. The requested changes relate to the 
specifications governing steam generator tubes - minimum tube wall 
thickness and plugging limits, leakage limits, inservice inspection 
requirements, procedures for hydrostatic and leak testing, and changes 
to the flushing program and reporting requirements. Additional 
information regarding, these changes was furnished on February 12, 
March 1, 9, 18, and 22, and April 6, 1976. The February 12, 1976, 
letter transmitted a technical report prepared by Com-bustion Engineering 
(CE) entitled "Analysis to Determine Allowable Tube Wall Degradation 
For Palisades Steam Generators " (dated January 29, 1976). The March 1, 

1976 submittal contained a report, also prepared by CE, "Tube Burst 
and Leakage Test (Palisades)", designated CENC-1256 . The March 9, 
1976 letter contained the results of the February 1976 eddy current 
inspection of the steam generator tubes, and requested several revisions 
to the Tech Spec changes proposed on January 30, 1976, based on the 
inspection results. The Mlarch iS, 1976 submittal responded to several 
questions raised by the NRC staff regarding the allowable tube wall 
degradation analysis, and the M'[arch 22 and April 6, 1976 letters 
transmitted corrections and additions to information previously submitted.  

IfT addition to the above information, we held two meetings with the licensee, 
CE, and MPR Associates (licensee's consultants) on January 15 and February 26, 
1976, to discuss (1) the analysis to determine allowable tube wall 
degradation, (2) the results of theý tube burst and leak tests, and (3) 
the results of the February 1976 eddy current inspection.  

Notice of the proposed changes to the Tecnnical Specifications regarding 
steam generator tubes was published in the FEDERAL REGISTER on February 19, 
1976 (41 FR 7595).
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On April 3, 1976,. as a result of discussions between the licensee and 
the NRC staff, the licensee proposed additional Tech Specs regarding 
secondary water chemical monitoring and revised specifications on primary 
coolant radioactivity.  

'Discussion 

The current Technical Specifications require that any steam generator 
tube with eddy current indications of 50% or more wall thinning be 
removed from service by plugging. Implicit in this (or any) plugging limit 
are two factors. The first relates to the minimum tube wall thickness that 
should be preserved at all times. The second concerns the operating 
allowance; which is added to the desired minimum tube wall thickness 
above, to ensure that the tube wall thickness will remain above the 
required minimum during the operating period between inspections. In 
consideration of the fact that the tube wall may degrade, or degrade 
further, during this period, the operating allowance provides margin 
to account for this eventuality.  

Following a history, dating back to 1973, of steam generator tube leaks 
and degradation caused by phosphate and sulfite steam generator water 
treatment chemicals, the licensee initiated a chemical flushing, program in 
August 1974 to remove the residuals of these corrodant cheo.;icais, and 
converted the steam generator chemistry to an all-volatile zreatment (AVT) 
to arrest tube degradation. Since the efficacy of this conversion 
(especially during the transition of treatment methods) contained some 
unknowns, frequent inspections (short operating periods)have been required 
since that time to follow closely the condition of the steam generator tubes.  
In view of these frequent inspections, and the conservatisms embodied in the 
existing 50% plugging criterion, no specific operating allowance was 
established (although it was considered qualitatively), since the operating 
periods were relatively short. In addition, it would have been difficult 
to establish a well-defined allowance, since the transitional nature of the 
chemical conversion to AVT would not have produced representative corrosion 
data necessary for formulating an allowance under stabilized AVT chemistry 
control.  

The latest operating period - April to December 1975 - has been conducted 
under essentially stabilized AVT conditions, and has been of sufficient 
duration that corrosion rate information gained as a result of the February 
1976 inspection should be representative of future operating periods. On 
the basis of the inspection results, the licensee has proposed a series 
of operating allowances, which vary depending on the type and location of 
the particular tube defect.
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At meetings held between the NRC staff and the licensee both before aid 

after we adopted the 50% plugging criterion in February 1975, we stated 

that a detailed tube integrity analysis that considered the combined 

loadings produced by -a loss-of-coolant accident (LOCA) and a Safe Shut

down Earthquake (SSE)'would be required before any changes in the tube 

plugging criterion could be considered. On the strength of the analysis 

conducted by CE for the licensee, the licensee is proposing to adopt 64% 

tube wall thinning (36% of original wall remaining) as the maximum 

degradation that can be tolerated and still preserve the strength required 

to meet all requirements. The operating allowances would be subtracted 

from this value to arrive at the tube plugging limit, as explained above.  

The licensee proposes that the next steam generator tube inspection be 

conducted at the end of no more than 11,000 hours. with the turbine 

generator connected to the electrical grid, or no more than 24 months after 

the upcoming startup.  

In addition to the above changes, the licensee has also requested: 

(a) that the calculated steam generator leakage not exceed 0.6 gpm per steam 

generator during periods of startup and major load changes when 

leakage measurement sensitivity is reduced. The present steady

state leakage limit of 0.3 gpm would be retained in its present form, 

(b) that the Tech Spec which required the flushing program be cancelled, 

since this program was completed in 1975, 

(c) that the monthly steam generator water chemistry report be replaced 

by a similar semi-annual report, 

(d) that the procedures for hydrostatic and leak testing be modified so 

as to limit the pressure differential across the steam generator 

tubes to 1380 psi or less, a value consistent with the allowable tube 

wall degradation analysis, 

(e) new secondary water limits and associated monitoring requirements, 

(f) new limits on dose equivalent iodine in the primary coolant.  

Evaluation 

The licensee has submitted both analytical and experimental data in support 

of the revised plugging limit. We have reviewed these data and have performed 

independent evaluations to determine the adequacy of the proposed plugging 

criteria and the minimum allowable tube wall thickness.



-4-

Regarding the tube plugging criteria applied to the Palisades steam 
generators for continued service, we have taken the position that (1) the 

tubes with detected wastage acceptable for service must not be stressed 

beyond the yield.strpngth of tube material during the full range of normal 

reactor operation, (2) the factor of safety against failure by bursting under 

normal operating conditions must remain at no less than 3 at any tube 

location, and (3) stresses induced by the combinations of loads due to 

postulated accident'conditions and the Safety Shutdown Earthquake (SSE) 

should not exceed the limits for plant faulted conditions of Section III, 

ASME Code. The factor of safety of 3 against ductile failure is consistent 

with the safety margin incorporated in the Class 1 design rules of Section III 

of ASME Code applicable to the Palisades steam generators.  

On the basis of results of a tube burst test program and analysis, 
Combustion Engineering Inc. (CE) demonstrated that the maximum allowable 

wastage would be sixty-four percent to meet the requirements for normal 

operation; and seventy-three percent to %withstand the loads that would 

result from the pressure differentials that would occur in a postulated 
main steam line break (1ISLB). CE also determined that a loss-of-coolant
accident (LOCA) resulting from a postulated guillotine break near the cold 

leg nozzle would cause the most severe loading condition to the steam 
generator tubes. The resultant stresses in an assumed 64% uniformly thinned 

tube subjected to the combination of the hydrodynamic loads caused by 

rarefaction wave propa.gation and the SSE load are calculated, and shown 

to be below the Code-allowables for plant faulted conditions. Since the 
Code allowables and the resultant stresses are based upon linear elastic 

analyses., a simplified elasto-plastic analysis was made to confirm that the 

maximuLm actual stresses in the degraded tubes are indeed below the ultimate 

strength of the tube material. In both analyses, the tubes are assumed to be 

uniformly thinned; while in reality, degradation occurs only locally. The 

staff agrees that the assumption of uniform thinning in the analyses is 
conservative and acceptable.  

The CE tube burst test program consisted of testing three ty-pes of test 

speciments; virgin tubes, tubes with artificial 64% wastage of various sizes, 

and tubes with an Electric Discharge Mlachine (ED'I) machined through-wall 

cracks of 1/4 inch in length superposed upon the 64% wastage. A total of 

27 tube specimens were tested. The test results showed that tubes with 64% 

degradation still retain 63 to 69%0 of the burst strength of an undegraded 
tube. Tubes with 1/4 inch EDM cracks at the area of 64% wastage still retain 

a substantial margin between the burst pressure and the maximum transient 

differential pressure of 1530 psi, which is about 11' greater than the 13S0 

operating pressure differential (2150 psi primary side and 770 psi secondary 

side) established for the Palisades steam generators. In all tests of tubes 

with EDM cracks, no apparent change in crack length (crack running) were 

observed. Although the burst tests were conducted at room temperature, the
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overall results demonstrated a reasonable degree of confidence that, with 
the type of wastage and size of through wall cracks, catastrophic failure of 
tubes will not occur at pressure differentials sustained during normal 
operation and a postulated main steam line break accident. Pressure 
differentials acting the other way (from the tube OD), such as is produced 
in a LOCA, are of less concern, since cracks would tend to close under these 
conditions.  

In a separate leakage rate test, a 1/4-inch crack length with an average of 

0.0095 inch crack width would permit an average flow rate of 1.5 to about 
4.0 gpm depending on the differential pressure. At the normal operating 
differential pressure of 1380 psi, the flow rate was shown to be 2.0 to 
3.0 gpm. The Technical Specifications limit steam generator leakage to 
0.3 gpm per steam generator for any period greater than 24 consecutive hours.  

Therefore, we concur that the 1/4 inch through-wall crack length simulated in 

the burst test is adequate since any cracks of that size would produce a 
leakage rate greater than that allowed by the Technical Specifications and 

can be detected by the primary to secondary leakage rate monitoring system.  
During periods of startup when the activity of the primary coolant is low, 
or during major load changes when the primary coolant activity or liquid 
inventory is changing, the sensitivity of this measurement is somewhat 
reduced. The licensee has proposed to retain the 0.3 gpm limit during 
periods of steady-state operation and has proposed a limit of 0.6 gpm calculate

leakage per steam generator during periods of startup and major load changes ;o- : 
measurement sensitivity is reduced. The proposed 0.6 gpr upper limit for 

short periods recognizes the additional calculationalerror under these 
conditions, and is acceptable since this value is still well below the 
leakage flow that would result from a 1/4 inch crack (2-3 gpm).  

In summary, uniformly thinned tubes with up to 64% degradation meet all 
strength requirments both for normal operation and postulated accident 
conditions, tubes with 1/4 inch cracks superimposed on a 64% wasted area 
retain adequate strength, and a through-w¢all crack of this size is readily 
detectable. Therefore, the proposed minimum wall thickness of 36% (64% 
degraded), is acceptable, and is the wall thickness to which the operating 
allowance should be applied to ensure that this minimum wall is maintained 
in the interval between inspections.  

Aneddy current inspection of both steam generators was conducted in 
January and February 1976. The inspection ;.as conducted in accordance with 
Regulatory Guide 1.83 "In-Service Inspection of Pressurized W1ater Reactor 
Steam Generator Tubes (issued July 1975)." Essentially 100% of the hot leg 
side tubes in both steam generators were tested. A sample of cold leg 
tubes were examined, in accordance with Regulatory Guide 1.S3. Approximately 
15,000 tubes were examined. The results Uf this inspection indicate that 
tube degradation is continuing in the Palisades steam generators. The type 

of degradation observed includes wastage, multiple indications,pitting and 
dents..
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By way of background, following the eddy current inspection in February 1975, 
all tubes with indications of 50% wall thinning or greater were plugged.  
The plant commenced operation in April 1975 and operated at about 80% power 
until late December 1975. A few short shutdowns occurred during this period.  

The February 1976 inspection revealed 91 tubes in steam generator A with 
indications greater than 50%, and 406 in steam generator B.  

As indicated by the above data, corrosion progression is more prevalent 
in the B steam generator than in A. However, the worst corrosion in the 
B steam generator is limited to clearly defined horizontal zones and at 
support levels 3 and 4. The mean incremental increase in wastage for the 
9-nmonth operating period for all tubes in the B steam generator was 4.65%, 
whereas the mean incremental increase in these selected zones a5.1%.  
The A steam generator showed an average incremental wasta.-e increase of 
1.3%. The licensee proposes to apply an operating allo,.:ance of 1W, to 
tubes in the A and B steam generator which do not have multp1le indications 
or dents, and a 15% allowance in the selected zones of the B steam generator 
where experience has shown more significant increases. ]lov.:ever, a 10% 
allowance would be applied to tubes within these zones if increases in 
wall thinning are less than 7%.  

Small volume, relatively deep indications (pits) and multiple indications 
were noted in the higher elevations of both steam generators. A large 
number of these indications showed some signs of nucleation during the previous 
examination in February 1975, but were so small in volume that an evaluation 
could not be made. W'e are in essential agreement with the licensee's 
conclusion that the multiple eddy current test (ECT) indications are small 
volume attack (pits) resulting from phosphate/sulfite attack that occurred 
during the previous phosphate and sulfite chemistry control, and these 
pits had not been detected in the previous inspections because the small 
volume size (much smaller at that time) was masked by vwas-aZ:e in the 
adjacent areas. It is unlikely that the multiple indications are inter
granular cracks because the steam generator operation on .WT chemistry has 
not shown the presence of caustic conditions that cause stress corrosion 
cracking of Inconel-600. Because of the difficulty in evaluating multiple 
indications, and because of their less predictable nature, the licensee has 
proposed an operating allowance of 30% for defects of this type. On this 
basis, tubes with multiple indications of 30% or more would be plugged.  

Large numbers of lateral support "dents" were observed, primarily on the hot 
leg side of both steam generators. These dents have not progressed to the 
extent experienced in other operating reactors. The OD/ID indentations are 
nominally 0.001 inch on the diameter. No denting indications had been 
found at Palisades during previous examinations. Since these dents mask and
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distort ECT signals and thereby preclude accurate evaluation at this time 
of other indications of tube defects that may be present, the licensee 
proposes to add an additional 10% to the operating allowances discussed 
above (except for multiple indications), and use the wall penetration 
values observed in.the February 1975 inspection (when dent signals were 

absent). This is conservative, since it assumes that all tubes showing 
dent signals now degraded at a rate of 10% between February 1975 and 
February 1976, which is much greater than actual experience.  

The mean rate of wastage for the B steam generator over the last 
operating period of 9 months was 4.65%. It is likely that the rate 
of wastage in both steam generators will decrease with time as the 
cherical condition within the steam generators improves. Assuming, 
however, that this wastage rate persists over the next 15 month 
operating interval, this would result in additional wastaze of 7.75%, 
which is below the proposed operating allowyance of 101 for this 
period. The A steam generator wastage rate was only 1.3%, and 
therefore the projected wastage for the next 15 months would te 2.16%, 
well below the 10% allowance proposed. Selectod areas within the B 
steam generator have been identified which have shown higher than 
average wastage rates (5.1%), and the proposed operating allowance 
has been appropriately increased to 15% for tubes in these areas.  
This is conservative with respect to the expected increase in 
wastage of 8.5% over the next 15 month period.  

Multiple indications are more difficult to evaluate by ECT techniques 
because of the complexity of the signal producted by the defect. A 
careful evaluation of such indications was conducted by the licensee.  
This evaluation showed an a_.roximate mean increase in 
indications of 6% in the A steam generator and 21% in the B, which 
would indicate an expected increase in sucn defects of abcut 101 for 
the A steam generator and 35% for the B. The proposed o.ecrati•-• 
allowance is 35%, which matches the projected increases for the B 
steam generator. The evaluation also showed, however, that such 
indications observed in the 1976 inspection were small volume, and 
are most likely either dormant areas of interzranular attack or nits.  
Such small volume defects would not Dose a safety problem from t&e 
standpoint of tube strength, but could result in Lmdesirable tube leaks 
.which could effect plant availability. Therefore, the proposed 35% 
operating allowance is acceptable for multiple defects.  

Based on the above, we conclude that the various operating allowances 
discussed above provide conservative allowances for tube degradation 
uitil the next inspection, and provide reasonable assurance that 
tube integrity will be maintained. V.hc-eas these alloiw'ances are based 
on average degradation values observed, and some variability from these 
averages has occurred and can be expected in the future, these 
variations are balanced by the fact that, (1) except for mui'ti?! 
indications in the B steam generator, 0:h operzltin allowances are 

.everywhere larger than the mean degradation observed, (2) no qualitative 
credit has been taken for the expected decrease in degradation which -
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operating experience at other plants has shown to take place, (3) 
no credit has been taken for the conservative bias of ECT measurement 
techniques when defects are in the 50% range, and (4) increases much 
larger than the. average (about 20%) occurred on tubes with very small 
volume defects that do not pose a threat to safety. A sum..ary of these 

allowances and associated plugging limits is presented on Table I.  

These are based on a time interval of 15 months from startup umtil 
the next inspection. The licensee proposed an interval of 11,000 
hours (15 months) with the turbine-generator in operation, or not 

more than 24 months. In reviewing this proposal, we find that there 

is insufficient evidence at this time to conclude that tube degradation 
is restricted to.operating periods. In fact, inspection results to 
date show that tube de...ad'ti on obscrved in 1975 (when over 153s 

effective full power days were achieved) is substantially si.iiar to that 

observed in 1974 when only about 7 effective full power cays were achieved.  

Therefore, the next tube inspection should be conductecd at t-,e end of 15 

calendar months, independent of the number of hours of turbine generator 

operation.  

Although the February 1976 inspection results indicate wtzre occurrIn; at 

a mean incremental rate of 1.31 in A steam generator z-d .;.5 in B steam 

generator for the nine month oneratiri, period,, we ,.tha-ie t"h: , -rate Is 

not significantly greater than that experienced durini. 5irt -ix (6) 

months of oner..tion under AVT chemistry; and in fact, scvere .astcatc 

has diminished. The continu"d wasac av 10 cause..... .... , 

on the tube surface0s'as a -result of some residual phosn.h',htes ..a.. s remnin..,_.-t in 
the sludge layers that had accumulated on the upper sur-por: levels duri:ng 

the period of phosphate treatment. Evidence of nosunares still existirg 

in the Palisades steam generators 'as been detected b'%. s.ai excursions of 

phosphate (s-10 pnm) in the biowdown durin shutdown -. C the 

concentration of these nhospahates in the sludge is expec:ci to di..-,1nis1 

with continued oneration and we expect a decrease in tao rate or :: .,e, as 

experienced at Yankee 5owe after S years since the ccnv-rsion ta AVT7. The 

denting obser'.-ed in -ho Palisades steam generators is no'- _or 

plants that have oerate•e ror approximately one year rAVT ch'-=-strv 

following the o.ang. over from the phosphate treatmen.. .he - nusze of dentir.-: 

is not fully understood, but structural analysis has shown that snall amounts 

will not imonair tube integrity. The severity of dentin; (tube diameter 

reduction) was less than 4 mils and it occurred more ex-enslvel' in .the B 

steam generator, which did rot have as stable a water chem.istry as the A 

steam generator.
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The results of the February 1976 ECT examinations of the Palisades steam 
generators indicate that denting and tube degradation (excluding stress 
corrosion cracking) occur in the vicinity of sludge layers, as have been 
experienced at other facilities after converting to AVT chemistry for an 
equivalent period. The water chemistry data submitted by the licensee for :h.  
month operating'period indicate that AVT conditions have been stablilized.  

However, for several months during 1975, the pH of the secondary coolant 
in both steam generators was depressed due to air in-leakage. The low pq, 
in conjunction with the low Na/PO4 ratio (about I) in the steam generator 
bulk solution could contribute to a corrosive environment in the steam 
generators and promote wastage attack on the Inconel 600 tubing and probably 
denting at the tube support plates. Since repairs have been made to correct 
the air in-leakage to the secondary coolant, we concur with the licensee's 
approach to raise the pH level of the secondary coolant, and we believe 
that this will decrease the probability of acidic environment in the steam 
generators thereby decreasing the rate of wastage, pitting, and the potential 
for further tube denting.  

We concur with the licensee's proposal to cancel the flushing program, since 
the chemistry data submitted over the past operating period indicate that 
the objectives of this pror-ram have been achieved, and the program is no 
longer necessary. In place of this pro..ra and associated report,.. re-. ir-; 
ments, Tech Specs governing secondary water chemistry limits are beinz added.  
as proposed by the licensee on Anti! S, 1976. These s.ecificaticnz 
limits on steam generator hlowdown for specific conductivity, pri, and 
sodium, and will proVide increased assurance .that the chemical conditions 
within each steam generator are maintained within limits that will ninimi-e 
further tube "de g-radation. The licensee has Drorosed a limit of 7.0 micromhos 
on blowdo-,n specific conductivity, 0.1160 1p7 on sodium, and a ni range or 
8-9.5. Since a low pH (of 8.0) in conjunction with the low Na/PO- ratio in 
the s-toa _- e'.cntr .u.. u-f an could contribute to a corrosive onvi-ron...  
W! _,r I .. : .'.t-.r: : .. 1- i o. S. `o r vIf. sh ould be est"blih d,, n_ 

. . s nr:posal accordingly. Thcse chemistry limits, 
as modified, are acceptrable. Deviations, if any, from these limits are 
required to be reported in accordance with standard reporting reCuire:ent-s 
in Section 6 of the Technical Specifications, and therefore no additional 
reporting requirement is necessary.  

The hydrostatic and leak tests will be conducted in accordance with 
applicable paragraphs of Section XI of AS'E Code (1974). Such tests will be 
conducted with sufficient pressure on the secondary side to limit primary to
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secondary pressur& differential to a maximum of Ys80 psi. We agree that the 

test procedure is consistent with the analysis pQrformed for the Palisades 

Plant and hence is acceptable.  

We therefore conclude that: 

a. Tubes with ECT indications less than those indicated in the plugging 

criteria of Table 1 retain adequate strength to withstand the most 

severe accident conditions of a main steam line break and the combined 

effects of a LOCA'plus SSE for a lS-month'operating period.  

b. During normal operation the factor of safety against burst is greater 

than three and the maximum stress levels for the limiting case do not 

exceed the elastic range of the tube materials under normal operating 
conditions.  

c. Monitoring the primary to secondary leakage rate provides a reliable 

means for detecting small through-wall tube degradation should it occur.  

A steady-state limit of 0.3 gpm per steam generator on the primary to 

secondary leakage ensures that no through-wall penetration is longer 
than 1/4 inch.  

Applying the plugging criteria to the Palisades steam generators following 

the February 1976 inspection results in the plugging of 102 additional twbes 

in the A steam generator, and 609 additional tubes in the B steam generator.  

The safety aspects of the reactor coolant flow reduction which will result 

from the plugging of these additional tubes will be addressed in a se.......  

licensing action associated with the refueling of the reactor for olleration 

in Cycle 2. 'This action will be taken prior to operation of the reactor.  

The primary and secondary coolant activity limits in the Technical SpecificationE.  

are being changed to conform to the Standard Technical Specifications for CH 

plants. The standard specifications set the primary coolant equilibriun acU-."-.  

limits at 1.0 yCi/gram of Dose Equivalent 1-131 and l0O/T YQCi/gram for all other 

nuclides, and allow the iodine equilibrium limit to be exceeded during -;h-hour 

periods but not exceeding 10% of the unit's total yearly operating time. The 

secondary coolant activity is limited to 0.1 ";Ci/gra. Dose Equivalent 1-131.  

The basis for these limits is to assure that the 2-hour doses at the site 

boundary would not exceed appropriately small fractions of 10 CFR Part 100 

limits following a postulated steam generator tube failure or main steam 

line failure. We have also assessed the potential offsite consequences 

of the effect of a steam line failure and the concurrent failure of a steam 

generator tube which may have some undetected defect and have concluded 

that even with conservative assumptions, i.e., a pre-existing iodine spike 

and a double-ended tube failure, the guidelines of 10 CFR Part 100 will 

not be exceeded. For an equilibrium primary coolant concentration as 

high as 1 yCi/gram, 1-131 dose equivalent, we estimate that as many as 

9 tubes could experience a double-ended tube failure without exceeding the 

10 CFR Part 100 guidelines using conservative calculational assumptions.  

The assumed flow rate from a double-ended tube failure is much greater than 

that from any expected failure modes. These calculations are based on 

termination of flow from any tube failure caused by the steam line break 

event after 30 minutes. The licensee is reviewing his procedures to 

assure that they reflect the actions required to accomplish a termination 

of flow through any tube failure.
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The coolant activity Technical Specifications being i::-plemented for the Pa 1isa.• 
Plant differ from those proposed in the licensee's letter of April 3, 1976, in 

the following main points.  

1. The licensee proposes an equilibrium limit of 4.3 pCi/gramm Dose 
Equivalent 1--131 .Versus the 1 1Ci/gran contained in the Standard 
Technical Specifications. The higher value is based on the licensee's 
calculated 2-hour dose of 6 rem to the thyroid following a stean gen
erator tube failure accident. The licensee's calculations, however, 
did not include the effects of subsequent iodine spiking as a result 
of the accident, and we estimate a dose of about 10 rem for this event 
using an initial activity of 4.3 pCi/gram. Ile conclude that a 
limitation of 1 pCi/gram is appropriate to assure that. the consequences 
of this event would be a small fraction of the 10 CFR Part 100 exposure 

.guidelines.  

2. The activity limit during periods of iodine transients proposeid by the 
licensee is 86 vCi/gram rather than the 40 liCi/gram dose equivalent 1-131 
set by the staff. The basis for the 40 vCi/gram limit is to provide margin 
for increased ttu)e leakage as a result of a postulated steam line failure 
and to ensure that the consequences of this event would be within the 
10 CFR Part 100 exposure guidelines.  

3. The Technical Specifications proposed by the licensee do not include 
activity limits for radioisotopes other than iodines al- .ou.h the 
existing specifications provide a limit of 751E for radioi4oto-oZs with 
half-lives greater than 30 minutes. The basis for this omission is 
stated to be that the thyroid doses are more likely to be exceeC-ed than 
the whole body doses, and, therefore, are the limitino- co-senuince. ,1'e 
conclude that both contributions should be explicitly considered, and we 
will require the Standard Technical Specification of I'0 Il for radio
isotopes with half-lives greater than 15 minutes to be included.  

4.'., The present Technical Specifications for the Palisades Plant limit the 
secondary coolant activity to 0.5 u,.Ci/cc of 1-131. The Standard 
Technical Specifications set a limit of 0.1 pCi/gram Dose Equivalent 
1-131 for the secondary coolant activity to assure that the 2-hour dose 
at the site boundary following a steam line failure accident does not 
exceed an appropriately small fraction of Part 100 guidelines using 
conservative calculational assumptions. This restriction will result in 
calculated exposures of less than 2 rem to the thyroid.

x•__ý
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S., The Standard Technical Specifications allow'for the primary coolant 
equilibrium iodine activity limit to be exceeded due to iodine spikes 
for periods of 48 hours but not.to exceed 10% of the Plant's yearly 
operating time. The licensee has requested an extension to 72 hours 

*for these "windows" because of limited coolant cleanup capabilities.  
We find this departure from the Standard Technical Specificatiors 
acceptable as long as. the total time under the "windows" does not 
exceed 10% of th6 yearly operating time (e.g., 36 days per year).  

We conclude that the-coolant activity limits specified in the attached 
Technical Specifications should be implemented for the Palisades Plant, 

We have determined that the amendment does not authorize a change in effluent 
types or total amounts nor an increase in power level and v-ill not result in 
any- significant environmental impact. Having ma~le this .tc:-minaticn, we have 
further concluded that the amendment involves an action ::•1cn is insignificant 
from the standpoint of environmental impact and pursuant to lo CFro %5i.S(d)(4) 
that an environmental statement, negative declaration, or .... :irone..ntal impact 
appraisal need not be prepared in connection with the issui:une of this 
amendment.  

Conclusion 

We have concluded, based on the considorations discussc.- a-m.-e, that (1) there 
is reasonable assurance that the hcalth and safety of th :.-:bIic will not be 
endangered by operatioj,. in the proposed manner, and (2) stcoh activities will 
be conducted in co:::pliance with the CorzziissJ.on's regulations and the issuance 
of this amendment will not be iniuiical to the common defense and security or 
to the health and safety of the public.

Date: April 26, 1976



.TABLE I - Pluqqing Criteria for Palisades Steam Generators-

Criteria

Multiple ECT Indication.  

indications other than 
multiple indication in 
zone of more significant 
increase in wall pene
trations. (1)

2. Indications other than 
multiple indication in 
zone of less significant 
increase in wall pene
tration.(2)

A Steam Generator B Steam Generator, 4 * No Dents Dents(4) No Dents Den(s4) 

Oper Plug Oper Plug Oper Plug Oper Plug 
Allow Crit Allow Crit Allow Crit Allow Crit 

35% 30% NA NA 35% 30% NA NA

NA NA NA NA 15%(3) 50%(3) 25% 40%

10% 55% 20% 45% 10% 55% 20% 45%

()The zone of more significant increase, in indicated wall penetration, 

-applies to the B steam generator only. This zone is considered to be 

those indications on tubes at Support Plates 3 or 4 and/or indications 

on tubes within Rows 83-110; Lines 1-50, Quandrants II and III or within 

Rows 39-71, Lines 24-58; Quadrants II and III.  

(2)The zone of less significant increase, in indicated wall penetration, 

applies to all areas in the A steam generator and to those areas in 

the B steam generator not specified as being within the zone of more 

significant increast (see Note 1).  

(3)If apparent increase in wall penetration is less than 7%, and wall pene

tration is less than 55%, plugging will not be required.  

(4 )Wall penetration at locations where dents preclude evaluation of the ECT 

indication shall have an additional 10% added to the operating allowance 

and shall use the wall penetration values observed in the February 1975 

steam generator inspection.

2.  
2.



UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-255 

CONSUMERS POWER COMPANY 

NOTICE OF ISSUANCE OF AMNDMENT TO PROVISIONAL 
OPERATING LICENSE 

Notice is hereby given that the U.S. Nuclear Regulatory Commission 

(the Commission) has issued Amendment No. 20 to Provisional Operating 

License No. DPR-20 issued to Consumers Power Company which revised 

Technical Specifications for operation of the Palisades Plant, located 

in Covert Township, Van Buren County, Michigan. The amendment is 

effective as of its date of issuance.  

This amendment (I) revises the steam generator tube plugging limits 

by establishing a minimum tube wall thickness of 36% of the original tube 

wall and by establishing operating allowances to be added to this 

minimum thickness for the next operating int.erval, (2) requires the 

next inservice inspection of the steam generator tubes be conducted at 

the end of no more than 15 months after startup in April 1976, (3) 

revises the procedures for hydrostatic and leak testing, (4) cancels the 

requirements for a steam generator chemical flushing program initiated 

in August 1974, (5) adds Technical Specifications for secondary coolant 

conductivity, pH, and sodium and primary coolant radioiodine, (6) changes 

allowable calculated steam generator leakage to 0.6 gallons per minute 

during startup and major load changes, (7) applies the previous leakage 

limit of 0.3 gpm to steady-state operation, (8) revises reactor coolant
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and secondary coolant sampling requirements, (9) cancels the monthly 

report of secondary water chemistry, since this requirement is replaced 

by item (5) above, and (10) revises the allowable limit of secondary 

coolant radioiodine.  

The applications for the amendment comply with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), 

and the Commission's rules and regulations. The Commission has made 

appropriate findings as required by the Act and the Commission's rules 

and regulations in 10 CFR Chapter I, which are set forth in the license 

amendment. Notice of Proposed Issuance of Amendment to Provisional 

Operating License in connection with this action was published in the 

FEDERAL REGISTER on February 19, 1976 (41 FR 7595). No request for a 

hearing or petition for leave to intervene was filed following notice of 

the proposed action.  

The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant 

to 10 CFR §51.5(d)(4) an environmental statement, negative declaration or 

environmental impact appraisal need not be prepared in connection with 

issuance of this amendment.  

For further details with respect to this action, see (1) the 

applications for amendment dated January 30, March 9, and April 3, 1976, 

and supplementary information dated February 12, March 1, 18 and 22, and 

April 6, 1976, (2) Amendment No.20 to License No. DPR-20, and (3) the 

Commission's related Safety Evaluation. All of these items are available 

for public inspection at the Commission's Public Document Room, 1717 H 

Street, NW., Washington, D.C. 20555 and at the Kalamazoo Public Library, 

315 South Rose Street, Kalamazoo, Michigan 49006.
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A copy of items (2) and (3) may be obtained upon request addressed 

to the U.S. Nuclear Regulatory Commission, Washington, D.C. 205S5, 

Attention: Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 26th day of April, 1976.  

FOR THE NUCLEAR REGULATORY CO24ISSION 

Robert A. Purple, Chief 
Operating Reactors Branch #1 
Division of Operating Reactors


