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Dear Mr. Kovach: 

SUBJECT: ISSUANCE OF AMENDMENTS (TAC NOS. M81909 AND M81910) 

The Commission has issued the enclosed Amendment No. 115 to Facility Operating 
License No. DPR-19 for Dresden Unit 2 and Amendment No. 112 to Facility 
Operating License No. DPR-25 for Dresden Unit 3. The amendments are in 
response to your application dated October 14, 1991, as supplemented by letter 
dated February 6, 1992.  

The amendments change the Technical Specifications to reflect a modification 
to the fast acting solenoid valves which initiate rapid closure of the turbine 
control valves. The new design uses a pressure switch, rather than a limit 
switch, to initiate a reactor scram.  

A copy of the Safety Evaluation is also enclosed. The Notice of Issuance will 
be included in the Commission's biweekly Federal Register notice.  

Sincerely, 
Original signed by; 

Byron L. Siegel, Project Manager 
Project Directorate 111-2 
Division of Reactor Projects - III/IV/V 
Office of Nuclear Reactor Regulation

Enclosures: 
1. Amendment No. 115 to DPR-19 
2. Amendment No. 112 to DPR-25 
3. Safety Evaluation 

cc w/enclosures: 
See next page
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Mr. Thomas J. Kovach Dresden Nuclear Power Station 
Commonwealth Edison Company Unit Nos. 2 and 3 

cc: 

Michael I. Miller, Esquire 
Sidley and Austin 
One First National Plaza 
Chicago, Illinois 60690 

Mr. C. Schroeder 
Plant Manager 
Dresden Nuclear Power Station 
Rural Route #1 
Morris, Illinois 60450 

U. S. Nuclear Regulatory Commission 
Resident Inspectors Office 
Dresden Station 
Rural Route #1 
Morris, Illinois 60450 

Chairman 
Board of Supervisors of 

Grundy County 
Grundy County Courthouse 
Morris, Illinois 60450 

Regional Administrator 
Nuclear Regulatory Commission, Region III 
799 Roosevelt Road, Bldg. #4 
Glen Ellyn, Illinois 60137 

Illinois Department of Nuclear Safety 
Office of Nuclear Facility Safety 
1035 Outer Park Drive 
Springfield, Illinois 62704 

Robert Neumann 
Office of Public Counsel 
State of Illinois Center 
100 W. Randolph 
Suite 11-300 
Chicago, Illinois 60601



UNITED STATES 
C •NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 20555 

COMMONWEALTH EDISON COMPANY 

DOCKET NO. 50-237 

DRESDEN NUCLEAR POWER STATION, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 115 
License No. DPR-19 

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

A. The application for amendment by the Commonwealth Edison Company 
(the licensee) dated October 14, 1991, as supplemented February 6, 
1992, complies 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 (ii) 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. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Specifi
cations as indicated in the attachment to this license amendment and 
paragraph 2.C.(2) of Facility Operating License No. DPR-19 is hereby 
amended to read as follows: 
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(2) Technical Specifications 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 115 , are hereby incorporated in the 
license. The licensee shall operate the facility in accordance 
with the Technical Specifications.  

3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Richard J. Barrett, Director 
Project Directorate 111-2 
Division of Reactor Projects - III/IV/V 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 29, 1992



ATTACHMENT TO LICENSE AMENDMENT NO. 115 

FACILITY OPERATING LICENSE NO. DPR-19

DOCKET NO. 50-237 

Revise the Appendix A Technical Specifications by removing the pages 
identified below and inserting the attached pages. The revised pages are 
identified by the captioned amendment number and contain marginal lines 
indicating the area of change.

REMOVE INSERT

1/2.1-5 
B 1/2.1-15 

3/4.1-5 
3/4.1-7 
3/4.1-10 

B 3/4.1-16 
B 3/4.1-20

1/2.1-5 
B 1/2.1-15 

3/4.1-5 
3/4.1-7 
3/4.1-10 

B 3/4.1-16 
B 3/4.1-20



1.1 SAFETY LIMIT (Cont'd.)

DRESDEN II DPR-19 
Amendment No. iZ, 0$, OZ, 115 

2.1 LIMITING SAFETY SYSTEM SETTING 
(Cont'd.) 

E. Turbine stop valve scram shall 
be less than or equal to 10% 
valve closure from full open.  

F. Generator Load Rejection Scram 
which initiates from actuation 
of the fast acting solenoid 
valve pressure switches shall be 
greater than or equal to 460 
psig EHC fluid pressure.  

G. Main Steamline Isolation 
Valve Closure Scram shall be 
less than or equal to 10% 
valve closure from full open.  

H. Main Steamline Pressure 
initiation of main steamline 
isolation valve closure shall 
be greater than or equal to 
850 psig.  

I. Turbine Control Valve Fast 
Closure Scram on loss of 
control oil pressure shall be 
set at greater than or equal 
to 900 psig.

1/2. 1-5



DRESDEN II DPR-19 
Amendment No. •0, 7$, $i, U, 115 

2.1 LIMITING SAFETY SYSTEM SETTING BASES (Cont'd.) 
The design of the ECCS components to meet the above criteria was 
dependent on three previously set parameters: the maximum break size, 
the low water level scram setpoint and the ECCS initiation setpoint.  
To lower the setpoint for initiation of the ECCS could lead to a loss 
of effective core cooling. To raise the ECCS initiation setpoint would 
be in a safe direction, but it would reduce the margin established to 
prevent actuation of the ECCS during normal operation or during normally 
expected transients.  

E. Turbine Stop Valve Scram - The turbine stop valve closure scram trip 
anticipates the pressure, neutron flux and heat flux increase that could 
result from rapid closure of the turbine stop valves. With a scram trip 
setting of 10 percent of valve closure from full open, the resultant 
increase in surface heat flux is limited such that MCPR remains above the 
MCPR fuel cladding integrity safety limit, even during the worst case 
transient that assumes the turbine bypass is closed.  

F. Generator Load Rejection Scram - The generator load rejection scram is 
provided to anticipate the rapid increase in pressure and neutron flux 
resulting from fast closure of the turbine control valves due to a load 
rejection and subsequent failure of the bypass; i.e., it prevents MCPR from 
becoming less than the MCPR fuel cladding integrity safety limit for this 
transient. For the load rejection without bypass transient from 100% 
power, the peak heat flux (and therefore LHGR) increases on the order of 
15% which provides wide margin to the value corresponding to fuel center
line melting and 1% cladding strain.  
The trip setpoint of greater than or equal to 460 psig EHC fluid pres
sure was developed to ensure that the pressure switch is actuated 
prior to closure of the turbine control valves (at approximately 400 
psig EHC fluid pressure) yet assure that the system is not actuated 
unnecessarily due to EHC system pressure transients which may cause 
EHC system pressure to momentarily decrease.  

G. Reactor Coolant Low Pressure Initiates Main Steam Isolation Valve 
Closure - The low pressure isolation at 850 psig was provided to give 
protection against fast reactor depressurization and the resulting rapid 
cooldown of the vessel. Advantage was taken of the scram feature which 
occurs when the main steam line isolation valves are closed to provide for 
reactor shutdown so that operation at pressures lower than those specified 
in the thermal hydraulic safety limit does not occur, although operation at 
a pressure lower than 850 psig would not necessarily constitute an unsafe 
condition.  

H. Main Steam Line Isolation Valve Closure Scram - The low pressure 
isolation of the main steam lines at 850 psig was provided to give 
protection against rapid reactor depressurization and the resulting 
rapid cooldown of the vessel. Advantage was taken of the scram 
feature which occurs when the main steam line isolation valves are 
closed, to provide for reactor shutdown so that high power operation 
at low reactor pressure does not occur, thus providing protection 
for the fuel cladding integrity safety limit. Operation of the

B 1/2.1-15



DRESDEN II DPR-19 
Amendment No. 0, 100, 115

TABLE 3.1.1

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS 

Minimum Number Modes in Which Function 
Operable Inst. Must be Operable 
Channels per Trip Startup/Hot 
(1) System Trip Function Trip Level Setting Refuel (6) Standby Run Action* 

1 Mode Switch in Shutdown X X X A 

1 Manual Scram X X X A 

IRM 
3 High Flux (LT/E) 120/125 X X N/A A 

of Full Scale 

3 Inoperative X X N/A A 

APRM 
2 High Flux Specification 2.1.A.1 X X(8) X A or B 
2 Inoperative** X X(8) X A or B 
2 High Flux (15% Scram) Specification 2.1.A.2 X X N/A A 

2 High Reactor Pressure (LT/E) 1060 psig X(1O) X X A 

2 High Drywell Pressure (LT/E) 2 psig X(7), X(9) X(7), (9) X(9) A 

2 Reactor Low Water Level (GT/E) 1 inch*** X X X A 

2 High Water Level in (LT/E) 40 inches above X(2) X X A or D 
(Per Bank) Scram Discharge Volume bottom of the Instrument 

(Thermal and dP Switch) Volume 

2 Turbine Condenser Low (GT/E) 23 in. Hg Vacuum X(3) X(3) X A or C 
Vacuum 

2 Main Steam Line High (LT/E) 3 X Normal X X X(11) A or C 
Radiation Full Power Background 

4(5) Main Steam Line (LT/E) 10% Valve Closure X(3) X(3) X A or C 
Isolation Valve 
Closure 

2 Generator Load (GT/E) 460 psig**** X(4) X(4) X(4) A or C 
Rejection, turbine 
control valve trip 
system oil pressure 
low 

2 Turbine Stop Valve (LT/E) 10% Valve Closure X(4) X(4) X(4) A or C 
Closure 

2 Turbine Control - (GT/E) 900 psig X(4) X(4) X(4) A or C 
Loss of Control Oil 
Pressure 

Notes: (LT/E) = Less than or equal to.  
(GT/E) = Greater than or equal to.  
(Notes continue on next two pages)



DRESDEN II DPR-19 
Amendment No. Ag, P, AP, 115 

NOTES: (For Table 3.1.1 Cont'd) 

Required changes in Main Steam Line Radiation Monitor trip setting will be 
made within 24 hrs. except during controlled power descensions at which 
time the setpoint change will be made prior to going below 20% power. If 
due to a recirculation pump trip or other unanticipated power reduction 
event the reactor is below 20% power without the setpoint change, control 
rod motion will be suspended until the necessary trip setpoint adjustment 
is made.  

* If the first column cannot be met for one of the trip systems, that trip 
system shall be tripped.  

If the first column cannot be met for both trip systems, the appropriate 
actions listed below shall be taken: 

a. Initiate insertion of operable rods and complete insertion of all 
operable rods within 4 hours.  

b. Reduce power level to IRM range and place mode switch in the 
Startup/Hot Standby position within 8 hours.  

c. Reduce turbine load and close main steam line isolation valves within 
5 hours.  

d. In the refuel mode, when any control rod is withdrawn, suspend all 
operations involving core alterations and insert all insertable 
control rods within one hour.  

** An APRM will be considered inoperable if there are less than 2 LPRM inputs 
per level or there are less than 50% of the normal complement of LPRM's 
to an APRM.  

1 inch on the water level instrumentation is greater than or equal to 
504" above vessel zero (see Bases 3.2).  

•* Trip is indicative of turbine control valve fast closure (due to low EHC 
fluid pressure) as a result of fast acting solenoid valve actuation.

3/4.1-7



DRESDEN II DPR-19 
Amendment No. 0i, 00, 115

MINIMUM CALIBRATION

TABLE 4.1.2 
SCRAM INSTRUMENTATION CALIBRATIONS 
FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS

Instrument Channel Group (1) Calibration Test Minimum Frequency (2) 

* High Flux IRM C Comparison to APRM Every Shutdown (4) 
after Heat Balance 

High Flux APRM 
Output Signal B Heat Balance Once Every 7 Days 
Flow Bias B Standard Pressure Refueling Outage 

and Voltage Source 
High Reactor Pressure A Standard Pressure Source Every 3 Months 

High Drywell Pressure A Standard Pressure Source Every 3 Months 

Reactor Low Water B Water Level (5) 
Level 

Turbine Condenser A Standard Vacuum Source Every 3 Months 
Low Vacuum 

Main Steam Line B Standard Current Every 3 Months 
High Radiation Source (3) 

Turbine Control - A Pressure Source Every 3 Months 
Loss of Control Oil 
Pressure 

High Water Level in A Water Level Once per Refueling 
Scram Discharge Outage 
Volume (dp only) 

Generator Load A Pressure Source Once per Refueling 
Rejection Outage

NOTES: (For Table 4.1.2) 

1. A description of the three 
Specification.

groups is included in the bases of this

2. Calibration tests are not required when the systems are not required to be 
operable or are tripped. If tests are missed, they shall be performed 
prior to returning the systems to an operable status.

3. The current source provides an instrument channel alignment.  
using a radiation source shall be made during each refueling

Calibration 
outage.

*4. If reactor startups occur more frequently than once per week, the 
functional test need not be performed; i.e., the maximum functional test 
frequency shall be once per week.  

5. Trip units are calibrated monthly concurrently with functional testing 
(staggered one channel out of 4 every week). Transmitters are calibrated 
once per operating cycle.

3/4.1-10
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DRESDEN II DPR-19 
Amendment No. ??, 115 

4.1 SURVEILLANCE REQUIREMENT BASES (Cont'd.) 

of the sensor failure rate and the test interval. A three
month test interval was planned for group (A) sensors. This 
is in keeping with good operating practice, and satisfies the 
design goal for the logic configuration utilized in the 
Reactor Protection System.  

To satisfy the long-term objective of maintaining an adequate 
level of safety throughout the plant lifetime, a minimum goal 
of 0.9999 at the 95% confidence level is proposed. With the 
(1 out of 2) X (2) logic, this requires that each sensor have 
an availability of 0.993 at the 95% confidence level. This 
level of availability may be maintained by adjusting the test 
interval as a function of the observed failure history (See 
Reference 6). To facilitate the implementation of this 
technique, Figure 4.1.1 is provided to indicate an appropriate 
trend in test interval. The procedure is as follows: 

1. Like sensors are pooled into one group for the purpose 
of data acquisition.  

2. The factor M is the exposure hours and is equal to the 
number of sensors in a group, n, times the elapsed 
time T (M = nT).  

3. The accumulated number of unsafe failures is plotted 
as an ordinate against M as an abscissa on Figure 
4.1.1.  

4. After a trend is established, the appropriate monthly 
test interval to satisfy the goal will be the test 
interval to the left of the plotted points.  

5. A test interval of one month will be used initially 
until a trend is established.  

The turbine control valve fast acting solenoid valve pressure switches 
directly measure the trip oil pressure that causes the turbine control 
valves to close in a rapid manner. The reactor scram setpoint was 
developed in accordance with NEDC-31336, "General Electric Instrument 
Setpoint Methodology" dated October 1986. As part of the calculation, 
a specific calibration period is utilized to achieve a nominal trip point 
and an allowable setpoint (Technical Specification value). The nominal 
setpoint is procedurally controlled. Based on the calculation input, the 
calibration period is defined to be every Refueling Outage.  

Group (B) devices utilize an analog sensor followed by an 
amplifier and a bi-stable trip circuit. The sensor and 
amplifier are active components and a failure is almost always 
accompanied by an alarm and an indication of the source of 
trouble. In the event of failure, repair or substitution can 
start immediately. An "as-is" failure is one that "sticks" 

Reference 6: 
Reliability of Engineered Safety Features as a Function of Testing 
Frequency, I.M. Jacobs, Nuclear Safety, Vol. 9, No. 4, July-Aug. 1968, 
pp. 310-312.

B 3/4.1-16



DRESDEN II DPR-19 
Amendment No. 5, Z04, 115 

4.1 SURVEILLANCE REQUIREMENT BASES (Cont'd.) 

A comparison of Tables 4.1.1 and 4.1.2 indicates that six instrument 
channels have not been included in the latter Table. These are: Mode 
Switch in Shutdown, Manual Scram, High Water Level in Scram Discharge 
Volume dP and Thermal Switches, Main Steam Line Isolation Valve Closure, 
and Turbine Stop Valve Closure. All of the devices or sensors assoc-I 
iated with these scram functions are simple on-off switches and, hence, 
calibration is not applicable; i.e., the switch is either on or off.  
Further, these switches are mounted solidly to the device and have a very 
low probability of moving; e.g., the switches in the scram discharge volume 
tank. Based on the above, no calibration is required for these six 
instrument channels.  

B. The FDLRC shall be checked once per day to determine if the APRM gains 
or scram requires adjustment. This may normally be done by checking 
the LPRM readings, TIP traces, or process computer calculations.  

Only a small number of control rods are moved daily and thus the 
peaking factors are not expected to change significantly and thus a 
daily check of the FDLRC is adequate.

B 3/4.1-20



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

C 0WASHINGTON, D.C. 20555 

COMMONWEALTH EDISON COMPANY 

DOCKET NO. 50-249 

DRESDEN NUCLEAR POWER STATION, UNIT 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 112 
License No. DPR-25 

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

A. The application for amendment by the Commonwealth Edison Company 
(the licensee) dated October 14, 1991, as supplemented February 6, 
1992, complies 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 (ii) 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. The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Specifi
cations as indicated in the attachment to this license amendment and 
paragraph 3.B. of Facility Operating License No. DPR-25 is hereby 
amended to read as follows:



-2-

B. Technical Specifications 

The Technical Specifications contained in Appendix A, as revised 
through Amendment No. 112 , are hereby incorporated in the 
license. The licensee shall operate the facility in accordance 
with the Technical Specifications.  

3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Richa, Director 
Project Directorate 111-2 
Division of Reactor Projects - III/IV/V 
Office of Nuclear Reactor Regulation 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: June 29, 1992



ATTACHMENT TO LICENSE AMENDMENT NO. 112 

FACILITY OPERATING LICENSE NO. DPR-25

DOCKET NO. 50-249

Revise the 
identified 
identified 
indicating

Appendix A Technical Specifications by removing the pages 
below and inserting the attached pages. The revised pages are 
by the captioned amendment number and contain marginal lines 
the area of change.

REMOVE INSERT

1/2.1-5 
B 1/2.1-15 

3/4.1-5 
3/4.1-7 
3/4.1-10 

B 3/4.1-16 
B 3/4.1-20

1/2.1-5 
B 1/2.1-15 

3/4.1-5 
3/4.1-7 
3/4.1-10 

B 3/4.1-16 
B 3/4.1-20



DRESbiýN III DPR-25 
Amendment No. 02, %Z, 0A, 79 112 

1.1 SAFETY LIMIT (Cont'd.) 2.1 LIMITING SAFETY SYSTEM SETTING 
(Cont'd.) 

E. Turbine stop valve scram shall 
be less than or equal to 10% 
valve closure from full open.  

F. Generator Load Rejection Scram 
which initiates from actua
tion of the fast acting 
solenoid valve pressure 
switches shall be greater 
than or equal to 460 psig 
EHC fluid pressure.  

G. Main Steamline Isolation 
Valve Closure Scram shall be 
less than or equal to 10% 
valve closure from full open.  

H. Main Steamline Pressure 
initiation of main steamline 
isolation valve closure shall 
be greater than or equal to 
850 psig.  

I. Turbine Control Valve Fast 
Closure Scram on loss of 
control oil pressure shall be 
set at greater than or equal 
to 900 psig.

1/2.1-5



DRESt,6N III DPR-25 
Amendment No. 70, A7, 112 

'2.1 LIMITING SAFETY SYSTEM SETTING BASES (Cont'd.) 

The design of the ECCS components to meet the above criteria was 
dependent on three previously set parameters: the maximum break size, 
the low water level scram setpoint and the ECCS initiation setpoint.  
To lower the setpoint for initiation of the ECCS could lead to a loss 
of effective core cooling. To raise the ECCS initiation setpoint 
would be in a safe direction, but it would reduce the margin estab
lished to prevent actuation of the ECCS during normal operation or 
during normally expected transients.  

E. Turbine Stop Valve Scram - The turbine stop valve closure scram trip 
anticipates the pressure, neutron flux and heat flux increase that 
could result from rapid closure of the turbine stop valves. With a 
scram trip setting of 10 percent of valve closure from full open, the 
resultant increase in surface heat flux is limited such that MCPR 
remains above the MCPR fuel cladding integrity safety limit, even 
during the worst case transient that assumes the turbine bypass is 
closed.  

F. Generator Load Rejection Scram - The generator load rejection scram is 
provided to anticipate the rapid increase in pressure and neutron flux 
resulting from fast closure of the turbine control valves due to a 
load rejection and subsequent failure of the bypass; i.e., it prevents 
MCPR from becoming less than the MCPR fuel cladding integrity safety 
limit for this transient. For the load rejection without bypass 
transient from 100% power, the peak heat flux (and therefore LHGR) 
increases on the order of 15% which provides wide margin to the value 
corresponding to fuel centerline melting and 1% cladding strain.  

The trip setpoint of greater than or equal to 460 psig EHC fluid pres
sure was developed to ensure that the pressure switch is actuated prior 
to closure of the turbine control valves (at approximately 400 psig EHC 
fluid pressure) yet assure that the system is not actuated unnecessarily 
due to EHC system pressure transients which may cause EHC system pres
sure to momentarily decrease.  

G. Reactor Coolant Low Pressure Initiates Main Steam Isolation Valve 
Closure - The low pressure isolation at 850 psig was provided to give 
protection against fast reactor depressurization and the resulting 
rapid cooldown of the vessel. Advantage was taken of the scram 
feature which occurs when the main steam line isolation valves are 
closed to provide for reactor shutdown so that operation at pressures 
lower than those specified in the thermal hydraulic safety limit does 
not occur, although operation at a pressure lower than 850 psig would 
not necessarily constitute an unsafe condition.  

H. Main Steam Line Isolation Valve Closure Scram - The low pressure 
isolation of the main steam lines at 850 psig was provided to give 
protection against rapid reactor depressurization and the resulting 
rapid cooldown of the vessel. Advantage was taken of the scram 
feature which occurs when the main steam line isolation valves are 
closed, to provide for reactor shutdown so that high power operation 
at low reactor pressure does not occur, thus providing protection for 
the fuel cladding integrity safety limit. Operation of the

B 1/2.1-15



REACTOR PROTECTION

DRESDEN III DPR-25 
Amendment No. 00,0, 112 

TABLE 3.1.1 
SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENTS

Minimum Number Modes in Which Function 
Operable Inst. Must be Operable 
Channels per Trip Startup/Hot 
(1) System Trip Function Trip Level Setting Refuel (6) Standby Run Action*

1 
1 

3 

3

X X 

X 

X

(LT/E) 120/125 
of Full Scale

Mode Switch in Shutdown 
Manual Scram 

IRM 
High Flux 

Inoperative 

APRM 
High Flux 
Inoperative** 
High Flux (15% Scram) 

High Reactor Pressure 

High Drywell Pressure 

Reactor Low Water Level 

High Water Level in 
Scram Discharge Volume 
(Float and dp Switch) 

Turbine Condenser Low 
Vacuum 

Main Steam Line High 
Radiation 

Main Steam Line 
Isolation Valve 
Closure 

Generator Load 
Rejection, turbine 
control valve trip 
system oil pressure 
low 

Turbine Stop Valve 
Closure 

Turbine Control 
Loss of Control Oil 
Pressure

(GT/E) 23 in. Hg Vacuum 

(LT/E) 3 X Normal 
Full Power Background 

(LT/E) 10% Valve Closure 

(GT/E) 460 psig****

(LT/E) 10% Valve Closure

(GT/E) 900 psig

X(3)

X

X(3) 

X(4)

X(4) 

X(4)

X X 

X 

X

X(8) 
X(8) 
X 

X 

X(7),(9) 

X 
X

X(3)

X

X(3) 

X(4)

X(4) 

X(4)

X 
X

A 
A

N/A A 

N/A A 

X A or 
X A or 
N/A A

X 

X(9)

B 
B

A 

A

X A 

X AorD 

X AorC 

X AorC 

X AorC 

X(4) A or C

X(4) A or C 

X(4) A or C

Notes: (LT/E) =Less than or equal to.  
(GT/E) =Greater than or equal to.  
(Notes continue on next two pages)

3/4.1-5

Specification 2.1.A.1 X 
X 

Specification 2.1.A.2 X 

(LT/E) 1060 psig X(1O) 

(LT/E) 2 psig X(7), X(9) 

(GT/E) 1 inch*** X 

(LT/E) 37.25 inches above X(2) 
bottom of the Instrument 
Volume

2 
2 
2 

2 

2 

2 

2 
(Per Bank)

2

2 

4(5) 

2

2 

2

(



DRESDEN III DPR-25 
Amendment No. P, PA, 112 

NOTES: (For Table 3.1.1 Cont'd) 

* If the first column cannot be met for one of the trip systems, that trip 
system shall be tripped.  

If the first column cannot be met for both trip systems, the appropriate 
actions listed below shall be taken: 

a. Initiate insertion of operable rods and complete insertion of all 
operable rods within 4 hours.  

b. Reduce power level to IRM range and place mode switch in the 
Startup/Hot Standby position within 8 hours.  

c. Reduce turbine load and close main steam line isolation valves within 
5 hours.  

d. In the refuel mode, when any control rod is withdrawn, suspend all 
operations involving core alterations and insert all insertable 
control rods within one hour.  

** An APRM will be considered inoperable if there are less than 2 LPRM inputs 
per level or there are less than 50% of the normal complement of LPRM's 
to an APRM.  

* 1 inch on the water level instrumentation is greater than or equal to 
504" above vessel zero (see Bases 3.2).  

** Trip is indicative of turbine control valve fast closure (due to low EHC 
fluid pressure) as a result of fast acting solenoid valve actuation.

3/4.1-7
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Amendment No. 7%, 00, 112 

TABLE 4.1.2 
SCRAM INSTRUMENTATION CALIBRATIONS 

MINIMUM CALIBRATION FREQUENCIES FOR REACTOR PROTECTION INSTRUMENT CHANNELS 

Instrument Channel Group (1) Calibration Test Minimum Frequency (2) 

* High Flux IRM C Comparison to APRM Every Shutdown (4) 
after Heat Balance 

High Flux APRM 
Output Signal B Heat Balance Once Every 7 Days 
Flow Bias B Standard Pressure Refueling Outage 

and Voltage Source 

High Reactor Pressure A Standard Pressure Source Every 3 Months 

High Drywell Pressure A Standard Pressure Source Every 3 Months 

Reactor Low Water B Water Level (5) 
Level 

Turbine Condenser A Standard Vacuum Source Every 3 Months 
Low Vacuum 

Main Steam Line B Standard Current Every 3 Months 
High Radiation Source (3) 

Turbine Control - A Pressure Source Every 3 Months 
Loss of Control Oil 
Pressure 

High Water Level in A Water Level Once per Refueling 
Scram Discharge Outage 
Volume (dp only) 

Generator Load A Pressure Source Once per Refueling 
Rejection Outage 

NOTES: (For Table 4.1.2) 

1. A description of the three groups is included in the bases of this 
Specification.  

2. Calibration tests are not required when the systems are not required to be 
operable or are tripped. If tests are missed, they shall be performed 
prior to returning the systems to an operable status.  

3. The current source provides an instrument channel alignment. Calibration 

using a radiation source shall be made during each refueling outage.  

*4. If reactor startups occur more frequently than once per week, the 
functional test need not be performed; i.e., the maximum functional test 
frequency shall be once per week.  

5. Trip units are calibrated monthly concurrently with functional testing 
(staggered one channel out of 4 every week). Transmitters are calibrated 
once per operating cycle.

3/4.1-10
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DRESDEN III DPR-25 
Amendment No. Z0, 7C, 112 

4.1 SURVEILLANCE REQUIREMENT BASES (Cont'd.) 

of the sensor failure rate and the test interval. A three-month test 
interval was planned for group (A) sensors. This is in keeping with 
good operating practice, and satisfies the design goal for the logic 
configuration utilized in the Reactor Protection System.  
To satisfy the long-term objective of maintaining an adequate level of 
safety throughout the plant lifetime, a minimum goal of 0.9999 at the 
95% confidence level is proposed. With the (1 out of 2) X (2) logic, 
this requires that each sensor have an availability of 0.993 at the 
95% confidence level. This level of availability may be maintained by 
adjusting the test interval as a function of the observed failure 
history (See Reference 6). To facilitate the implementation of this 
technique, Figure 4.1.1 is provided to indicate an appropriate trend 
in test interval. The procedure is as follows: 

1. Like sensors are pooled into one group for the purpose of data 
acquisition.  

2. The factor M is the exposure hours and is equal to the number 
of sensors in a group, n, times the elapsed time T (M = nT).  

3. The accumulated number of unsafe failures is plotted as an 
ordinate against M as an abscissa on Figure 4.1.1.  

4. After a trend is established, the appropriate monthly test 
interval to satisfy the goal will be the test interval to the 
left of the plotted points.  

5. A test interval of one month will be used initially until a 
trend is established.  

The turbine control valve fast acting solenoid valve pressure 
switches directly measure the trip oil pressure that causes 
the turbine control valves to close in a rapid manner. The 
reactor scram setpoint was developed in accordance with NEDC
31336, "General Electric Instrument Setpoint Methodology" dated 
October 1986. As part of the calculation, a specific cali
bration period is utilized to achieve a nominal trip point 
and an allowable setpoint (Technical Specification value).  
The nominal setpoint is procedurally controlled. Based on 
the calculation input, the calibration period is defined to 
be every Refueling Outage.  

Group (B) devices utilize an analog sensor followed by an 
amplifier and a bi-stable trip circuit. The sensor and 
amplifier are active components and a failure is almost always 
accompanied by an alarm and an indication of the source of 
trouble. In the event of failure, repair or substitution can 
start immediately. An "as-is" failure is one that "sticks" 

Reference 6: 
Reliability of Engineered Safety Features as a Function of Testing Frequency, 
I. M. Jacobs, Nuclear Safety, Vol. 9, No. 4, July-Aug. 1968, pp. 310-312.

B 3/4.1-16



DRESDEN III DPR-25 
Amendment No. 89, 94, 112 

4.1 SURVEILLANCE REQUIREMENT BASES (Cont'd.) 

A comparison of Tables 4.1.1 and 4.1.2 indicates that six instrument 
channels have not been included in the latter Table. These are: Mode 
Switch in Shutdown, Manual Scram, High Water Level in Scram Discharge 
Volume Float Switches, Main Steam Line Isolation Valve Closure, and 
Turbine Stop Valve Closure. All of the devices or sensors associated 
with these scram functions are simple on-off switches and, hence, 
calibration is not applicable; i.e., the switch is either on or off.  
Further, these switches are mounted solidly to the device and have a 
very low probability of moving; e.g., the switches in the scram 
discharge volume tank. Based on the above, no calibration is required 
for these six instrument channels.  

B. The FDLRC shall be checked once per day to determine if the APRM gains 
or scram requires adjustment. This may normally be done by checking 
in the LPRM readings, TIP traces, or process computer calculations.  

Only a small number of control rods are moved daily and thus the 
peaking factors are not expected to change significantly and thus a 
daily check of the FDLRC is adequate.

B 3/4.1-20



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D.C. 2058 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO AMENDMENT NO. 115 TO FACILITY OPERATING LICENSE NO. DPR-19 

AND AMENDMENT NO. 112 TO FACILITY OPERATING LICENSE NO. DPR-25 

COMMONWEALTH EDISON COMPANY 

DRESDEN NUCLEAR POWER STATION, UNITS 2 AND 3 

DOCKET NOS. 50-237 AND 50-249 

1.0 INTRODUCTION 

By letter dated October 14, 1991, Commonwealth Edison Company (CECo, the 
licensee) proposed changes to the Technical Specifications (TS) for the 
Dresden Nuclear Power Station, Units 2 and 3. Additional clarifying 
information that did not change the initial proposed no significant hazards 
consideration determination was submitted by letter dated February 6, 1992.  
The proposed changes reflect a modification to the fast acting solenoid valves 
which initiate rapid closure of the turbine control valves. The new design 
uses a pressure switch, rather than a limit switch, to initiate a reactor 
scram.  

2.0 EVALUATION 

The staff evaluated the licensee's submittal in four distinct areas: 

a. Pressure switch vs. limit switch function - the new design must 
not change the original intent of the function.  

b. Setpoint calculation - the calculation has to be developed using 
well developed standards.  

c. Surveillance interval - the calibration interval must be 
consistent with the design and the setpoint calculation.  

d. Technical Specification changes - the proposed Technical 
Specifications must reflect the new design.  

The objective of the turbine control fast acting solenoid valves is to protect 
the turbine from overspeed when the load is suddenly removed. The logic to 
determine the load reduction is the load control unit of the Electro-Hydraulic 
Control System. The load unbalance signal activates relays which send a 
signal to the turbine fast acting solenoid valves. Actuation of the fast 
acting solenoid valves inputs to the Reactor Protection System to provide a 
reactor scram. The objective of the scram is to anticipate the rapid increase 
in the pressure and neutron flux which may result from the fast closure of the 
turbine control valves and subsequent failure of the turbine steam bypass 
valves.  

9207060300 920629 
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The original design used a limit switch off the fast acting solenoid valves to 
initiate a reactor scram. The limit switch is a simple on-off status 
indicator that changes status depending on the position of the fast acting 
solenoid valves. There is no periodic calibration of the on-off devices and 
there is no setpoint calculations associated with the limit switch. In 
response to General Electric Technical Information Letter 848, Dresden 
replaced the original equipment fast acting solenoid valves in 1984. The 
replacement fast acting solenoid valves are manufactured by Parker-Hannifan 
and have been used with good results since 1976. The function of the 
replacement solenoid valves remains the same. However, the reactor scram is 
initiated by a pressure switch instead of a limit switch.  

The replacement valves introduced a new failure mode due to the tubing which 
connects the pressure switch to the solenoid valve. Rupture of the tubing 
would initiate a reactor scram. However, this is a conservative action. The 
industry use of the pressure switch as input to the Reactor Protection System 
has proven more reliable than the existing limit switch. Therefore, the 
function of the pressure switch to replace the original limit switch is 
acceptable.  

The replacement fast acting solenoid valves require a determination of the 
pressure setpoint. General Electric, in its generic instrument setpoint 
methodology (NEDC-31336, October 1986), addressed the Turbine Control Valve 
Fast Closure. The licensee has followed the General Electric methodology.  
The staff is presently reviewing the General Electric generic setpoint 
methodology, but has not completed the review. Consequently, the Quad 
Cities setpoint calculation, which is also applicable to Dresden, has been 
reviewed on an individual basis. The on-going General Electric methodology 
evaluation has been found acceptable for this particular setpoint calculation.  
Accordingly, the Quad Cities calculation was reviewed for consistency with the 
General Electric generic setpoint calculation and a TS amendment was issued 
for Quad Cities on February 21, 1991, which utilized this methodology for the 
fast acting solenoid valve setpoints.  

The pressure switches directly measure the trip oil pressure that causes the 
turbine control valves to close in a rapid manner. This oil pressure is 
normally about 1500 to 1600 psig, and the control valve does not start to 
close until the pressure drops to 400 psig. It is considered possible in 
normal operations for the pressure to drop to 740 psig due to transients.  
Therefore, the analytical limit is 400 psig, and the operational limit is 740 
psig.  

The instrument accuracy of the pressure switch is two percent of full scale.  
Accuracy is conservatively estimated to be one percent of full range. Full 
scale is 3000 psig. The instrument drift for a six-month interval is equal to 
the instrument accuracy. Drift is assumed to be random and calculated to be 
±104 psig for an 18-month refueling outage.  

Using the above data and the methodology of NEDC-31336, General Electric 
performed the pressure setpoint calculation. The setpoint calculation 
determined the allowable value or TS value of 460 psig and the nominal trip
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setpoint of 590 psig. The staff concludes that the setpoint calculation is 
consistent with the General Electric setpoint methodology and, therefore, is 
acceptable.  

The proposed fast acting solenoid valves are designed for the pressure switch 
to be actuated within 30 milliseconds of the time the control valves begin to 
close. This time is consistent with the design values used in the reload 
licensing calculations to analyze the turbine generator load rejection without 
bypass valve transient. Recent fast acting solenoid valve pressure switch 
response time testing at Dresden provides assurance that switch actuation will 
occur within the 30 millisecond response time assumed in this transient.  
Therefore, this modification does not involve a reduction in the margin of 
safety as previously determined.  

Although data from other plants indicate the drift assumed is conservative, 
during recent fast acting solenoid valve pressure switch calibrations at 
Dresden Station, pressure switch drift has been observed. In some cases, this 
drift has resulted in the pressure switch setpoint being below the analytical 
limit (less than 400 psig) presented in the setpoint calculation. The 
analytical limit is conservatively defined as the electro-hydraulic control 
fluid pressure at which the pressure switch must trip in order to ensure that 
a reactor protection system trip signal will be generated within 30 
milliseconds after the start of control valve fast closure (which is 
consistent with the pressure switch response time assumed in the turbine 
generator load rejection event analysis). General Electric testing experience 
has known that the electro-hydraulic control trip system fluid pressure 
decreases from approximately 1600 psig to 0 psig in 10 milliseconds or less.  

The response time testing performed at Dresden measured the time difference 
between initiation of control valve movement and actuation of the fast acting 
solenoid valve pressure switch following initiation of a fast closure signal 
to a control valve. The testing was performed with the control valves 
initially in the full open position, which ensured that the results would 
bound the expected response times during normal plant operation. The response 
time testing was performed at various pressure switch setpoints (from the 
nominal trip setpoint of 590 psig to 120 psig), and the results indicated that 
pressure switch actuation occurred within 30 milliseconds of control valve 
movement; thereby confirming that pressure switch setpoint drift had 
insignificant impact with respect to the pressure switch response time assumed 
in the turbine generator load rejection event analysis. These results are 
attributed to the rapid decrease of the electro-hydraulic fluid pressure, 
which is sensed by the pressure switch, during the turbine generator load 
rejection event. Additional information was provided by CECo in a letter 
dated February 6, 1992, which confirmed that the electro-hydraulic control 
trip system fluid pressure decreases from 1600 psig to 0 psig in approximately 
10 milliseconds or less which is less than the 30 milliseconds assumed in the 
analysis.  

In the February 6, 1992 letter, CECo also stated that with the fast acting 
solenoid valve pressure switches set at 120 psig, repressurization was 
detected following disc dump valve repositioning. Although the testing
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demonstrated the scram function would not be impaired, since repressurization 
occurred too late to affect turbine control valve fast closure, setting the 
pressure switch TS value at 460 psig prevents this phenomenon from occurring 
except where more than normally expected drift has occurred. Since pressure 
switch response time testing has confirmed that setpoint drift has an 
insignificant impact with respect to pressure switch response time assumed in 
the turbine generator load rejection event, drifting of the pressure switch 
setpoint below the analytical limit has no adverse consequences and the 460 
psig pressure switch setpoint proposed by CECO, therefore, remains acceptable.  

The proposed calibration frequency is every refueling outage. This proposed 
frequency is consistent with the guidance in NUREG-0123, "General Electric 
Standard Technical Specifications," Revision 4. This interval is also 
consistent with TS for BWR plants licensed in the 1980s. General Electric 
used the 18-month interval in the pressure setpoint calculation. This 
frequency is used by General Electric in its generic setpoint methodology 
(NEDC-31336). Therefore, the staff concludes that the surveillance interval 
for the turbine control valve fast closure is acceptable.  

The proposed TS change revises Table 4.1.2 to require that the fast acting 
solenoid valves pressure switch be calibrated every refueling outage. Page 
3/4.1-7 of the TS is revised to delete the description of the turbine control 
valve fast closure scram device as a simple on-off switch. Table 3.1.1 and 
Section 2.1.F are revised to accurately define the trip level setting of the 
turbine control valve fast closure scram to greater than 460 psig electro
hydraulic control oil pressure. In addition, the appropriate sections to the 
Bases are provided to reflect the new design of the fast acting solenoid 
valves. Therefore, the staff concludes that the proposed TS changes reflect 
the new design of the turbine control fast acting solenoid valves.  

3.0 STATE CONSULTATION 

In accordance with the Commission's regulations, the Illinois State official 
was notified of the proposed issuance of the amendments. The State official 
had no comments.  

4.0 ENVIRONMENTAL CONSIDERATION 

The amendments change a requirement with respect to the installation or use of 
a facility component located within the restricted area as defined in 10 CFR 
Part 20 and change surveillance requirements. The NRC staff has determined 
that the amendments involve no significant increase in the amounts, and no 
significant change in the types, of any effluent that may be released offsite, 
and that there is no significant increase in individual or cumulative 
occupational radiation exposure. The Commission has previously issued a 
proposed finding that the amendments involve no significant hazards 
consideration, and there has been no public comment on such finding 
(56 FR 60114). Accordingly, the amendments meet the eligibility
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criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9). Pursuant 
to 10 CFR 51.22(b), no environmental impact statement or environmental 
assessment need be prepared in connection with the issuance of the amendments.  

5.0 CONCLUSION 

The Commission has concluded, based on the considerations discussed above, 
that: (1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, (2) such 
activities will be conducted in compliance with the Commission's regulations, 
and (3) the issuance of the amendments will not be inimical to the common 
defense and security or to the health and safety of the public.  

Principal Contributor: B. Siegel 

Date: June 29, 1992


