
.. 

,· 

TECHNICAL EVALUATION REPORT 

DRESDEN STATION UNITS 2 AND 3 

STATION BLACKOUT EVALUATION 

&& #t ·~·---·;-~---- ,.., •• • ® 

Science Applications International cOrporation 
An Employee-Owned Company 

9012210232 901211 I 
PDR ADOCK 0500023,7 
p PDR• 

I I 

ATTACHMENT 1 



TABLE OF CONTENTS 

Section 

1.0 'BACKGROUND .. . . . ' . . . . . . 
. 2.0 REVIEW PROCESS . 

3.0 EVALUATION .. 

3.1 Proposed Station Blackout Duration. 

3.2 Alternate AC Power Source ...•. 

3.3 Station Blackout Coping Capability. 

3.4 Proposed Procedures and Training .. 

3.5 Proposed Modifications ..... . 

Page 

1 

3 

6 

6 

9 

11 

18 

20 

3.6 Quality Assurance and Technical Specifications. . 22 

4.0 CONC~USIONS 

5.0 REFERENCES . 

ii 

23 

25 



.. , 

1.0 BACKGROUND 

TECHNICAL EVALUArioN REPORT 
DRESDEN STATION UNITS 2 AND 3 

STATION BLACKOUT EVALUATION 

On July 21, 1988, the Nuclear Regulatory Commission (NRC) amended its· 
regulations in 10 CFR Part 50 by adding a new section, 50.63, "Loss.of All 
Alternating Curr.ent Power" (1). The objective of this requireinent is to 
assure that all nuclear power plants are capable of withstanding a station 
blackout (SBO) and maintaining adequate reactor core cooling and appropriate 
containment integrity for a required duration. Thi~ requirement is based on 
information developed under the commission study of Unresolved Safety Issue 
A-44, "Station Blackout", (2-~). 

The staff issued Regulatory Guide (RG) 1.155, "Station Blackout," to 
provide guidance for meeting the requi~ements of 10 CFR 50.63 (7). Concurrent 
with the development of this regulatory guide, the Nuclear Utility Management 
and Resource Council (NUMARC) developed a docunie!lt entitled, "Guidelines and 
Technical Basis for NUMARC Initiatives.Addressing Station Blackout at Light 
Water Reactors," NUMARC 87-00 (8). This document provides detailed guidelines 
and procedures on how to assess each plant's capabilities to comply with the 
SBO rule. The NRC staff reviewed the guidelines and analy~is methodology i.n 
NUMARC 87-00 and concluded that the NUMARC document provides an acceptable 
guidance for addressing the 10 CFR 50.6! requirements. The application of 
this m~thod results in selecting a minimum acceptable SBO duration capability 
from two to sixteen hours depending on the plant's characteristics and 
vulnerabilities to the risk from station blackout. The plant's 
characteristics affecting the required coping capability are: the redundancy 
of the on-site emergency AC power sources, the reliability of on-site 
emergency power sources, the frequency of loss of off-site power (LOOP), and 
the probable time to restore off-site power. 

In order to achieve a consistent systematic response from licensees to 
the· SBO rule a.nd to expedite the staff review process, NUMARC developed two 
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·generic response documents. These documents were reviewed and endorsed by the 
NRC staff (9) for the purposes of plant specific submittals. The documents 
are titled: 

I. "Generic Response to Station Blackout Rule for Plants Using 
Alternate AC Po~er," and 

2. "Generic Response to Station Blackout Rule for Plants Using AC 
Independent Station Blackout Response Power." 

A plant-specific submittal, using of the above generic formats, provides 
only a summary of results of the analysis of the plant's station blackout 
coping capability. Licensees are ~xpected to ensure that the baseline 
assumptions used in NUMARC 87-00 are applicable to their plants and to verify 
the accuracy of the stated results. Compliance with the SBO rule requirements 
is verified by review and evaluation of the licensee's submittal and audit 
review of the supporting documents as necessary. Follow up NRC inspections 
assure that the licensee has implemented the necessary changes as required to 
meet ~he SBO rule .. 

In 1989, a joint NRC/SAIC team headed by an NRC staff member performed 
audit reviews of the methodology and documentation that support the licensees' 
submittals for several plants. These audits revealed several deficiencies 
which were not apparent from the review of the licensees' submittals using the 
agreed upon generic response format. These deficiencies· raised a generic 
question regarding the degree of the licensees' conformance to the 
requirements of the SBO rule. To resolve this question, on January 4, 1990, 
NUMARC issued additional guidance as NUMARC 87-00 Supplemental 
Questions/Answers (10) addressing the·NRC's concerns regarding the 

. . 
deficiencies. NUMARC requested that the licensees send their supplemental 
responses to the NRC address·ing .these concerns by March 30, 1990. 
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2.0 REVIEW PROCESS 

The review of the licensee's submittal is focused on the following areas 
consistent with the positions of RG 1.155: 

A. Minimum acceptable .SBO duration (Section 3.1), 

B. SBO coping capability (Section 3.2), 

C. Procedures and training for SBO (Section 3.4), 

O. Proposed modifications (Section 3.3),· an·d 

E. Quality assurance and technical specifications for SBO equipment 
.(Section 3.5). 

For the determination of the proposed minimum acceptable SBO duration, 
the following factors in the licensee's submittal are reviewed: a) off-site 
.Power desi~n characteristics, b) emergency AG power system configuration, c)· 

. . . 
-~etermi~ation ~f the emergency diesel. gen~rator (EOG) reliability consistent 

· - . with NSAC-108 triteria {11), and d) determinatibn of the accepted EOG target 
reliability. Once these factors are known, T~ble 3-8 of NUMARC 87-00 or 

. ' 

Table. 2 of RG 1.155 provides a matrix f~r determining the required coping· 
duration. 

For the SBO coping capabjlity, the licensee's submittal is reviewed to 
assess the avaiJability, adequacY, and capability·of the plant systems and 
components needed to achieve and maintain a safe shutdown condition and· 
recover from an SBO of acceptable duration which is determined above. The 
review process follows the guideltnes given in RG 1.155, Section 3.2, to 
assure: 

a. availability of sufficient condensate inventory for decay heat 
removal, 
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b. adequacy of the class IE battery capacity to support safe shutdown, 

c. availability of adequate compressed air for air-operated valves 
necessary for safe shutdown, 

d. adequacy of .the ventilation systems in the vital and/or dominant 
· areas that in.cl ude equipment necessary for safe shutdown of the 
plant, 

e. ability to provide appropriate containment integrity, and 

f. ability of the plant to maintain adequate reactor ~oolant system 
inventory to ensure core cooling for the required coping duration. 

The licensee's submittal is reviewed to verify that required procedures 
(i.e., revised existing and new) for coping with SBO are identified and that 
appropriate operator training will be provided. 

The licensee's submittal for any proposed modifications to emergency AC 
sources, battery capacity, condensate capacity, compressed air capacity, 
appropriate containment integrity and primary coolant make-up capability is 
reviewed. Technical specifications and quality assurance -set forth by the ·. 
licensee to ensure high reliability of the equipment, specifically added or 
assigned to meet the-requirements of the SBO rule, are assessed for their 
adequacy. 

Th~ licensee's proposed use of an alternate AC.power source is reviewed 
to determine whether it meets the criteria and guidelines of Section 3.3.5 of 
RG 1.155 and Appendix B of NUMARC 87-00. 

This SBO evaluation is based on a review of the licensee's submittals 
dated April 17, 1989 (12) (and its supporting documentation, submitted on 
September 26, 1989 (13)) and May 18, 1990 (14), discussions with the licensee 
at NRC headquarters on October 4 and 5, 1989, December 20, 1989, and March 28, 
1990, and the available information in the plant Updated Final Safety Analysis 
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Report {UFSAR) (15); it does not include a concurrent site audit review of the 
supporting :documentation. Such -an audit may be warranted as an additional 
confirmatory action. This determination would be made and the audit would be 
scheduled and performed by the NRC staff at some later date. 
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3.0 EVALUATION 

3.1 Proposed Station Blackout Duration 

Licensee's Submittal 

The licensee, Commonwealth Edison (CECo)~ calculated (12 and 14) a 
minimum acceptable station blackout duration of four hours for the 
Dresden Station Units 2 and 3. The licensee stated that a modification 
is necessary to attain this proposed coping duration. This modification 
is described in Section 3.5. 

The pl.ant factors used to calculate the proposed SBO duration are: 

1. Off-site Power Design Characteristics 

The plant AC power design characteristics group is "Pl" based on: 

a.. Expe_cted fr~quency of _grid-related LOOPs of 1 ess than one per 
20 years, 

b. Estimated frequency of LOOPs due to extremely severe weather 
(ESW) which places the plant in ESW Group "l," 

c. Estimated frequency of LOOPs due to severe weather (SW) which 
places the plant in SW Group "2," and 

d. Independence of the plant o~f-site power system characteristic 
of n 11/2." 

2. Emergency AC {EAC) Power ConfiguratiQn Group 

The EAC powe~ configuration group at Dresden is "D." The site is 
equipped with three emergency diesel generators, one for each unit 
and one shared between the two units. ·Two emergency diesel 
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generators are necessary to operate safe shutdown equipment of both 
units for an extended period following a LOOP. 

The licensee stated that the shared emergency diesel generator (EOG 
1/2) breaker logic will be modified to allow the diesel generator to 
be connectable to safety buses 23-1 and 33-1 simultaneously from the 
control room. 

3. Target Emergency Diesel Generator Reliability 

The licensee stated that a·target EOG reliability of 0.95 was 
selected based on the unjt average EOG reliability for the last 100 
demands of greater than 0.95, consistent with NUMARC 87-00. 

A diesel generator reliability program incorporating the five 
elements discussed in Regulatory Guide 1.155 will be established to 
ensure this, target is maintained. In addition, CECo is monitoring 
the resolution of Generic Issue B-56: Diesel Generator Reliability. 
When the. final gui~ance on the resolution of this issue is 
published, CECo will review, and if necessary, revise the program in 
a manner consistent with the new guidanie. 

Review of Licensee's Submittal 

Factors which affect the estimation of the SBO topiri~ duration are: the 
independence of the off-site power system grouping, the ~stimated 
frequency of LOOPs due to ESW and SW conditions, the expected frequency 
of grid-related LOOPs, the classification of EAC, and the selection of 
EOG target reliability. The licensee's estimation of the frequency -0f 
LOOPs due to ESW condition conforms with that given in Table 3-2 of 
NUMARC 87-00. 

Using Table 3-3 of NUMARC 87-00, the expected frequency of LOOPs at 
Dresden due to SW condition is estimated to be "0.0184" or "0.0084" 
placing the site in an SW group "3" or "2" depending on the site having 
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offsite power transmission lines either on one or multiple rights-of-way, 
respectively. The licensee's submittal stated that the plant is in SW 
group "2" indicating that the site has power transmission lines on 
multiple rights-of-way. A review of the Dresden UFSAR indicates that the 
site could be considered to have transmission lines on multiple rights
of-way. 

Our review of the plant UFSAR indicates that the licensee has properly 
evaluated the plant independence of the offsite power grouping, as 
"Il/2.~ Characterization of the independence of the offsite power as 
"Il/2" r~quires the implementation of a modification that consists of 
installing, as part of the AAC modification, a cross-tie between safety 
buses 23-1 and 33-1. This cross-tie needs to meet the requirements of 
Class IE. With the cross~tie, the safety buses in both units could be 
fed by either one of two independent sources of offsite power. Details 
of the modifications are discussed in Section 3.5. 

The licensee correctly established the Emergency AC Power configuration 
as group "D" and selected a. target EOG-- reliability of 0.95. In selecting 
a target reliability of 0.95, the licensee was following the guidance of 
Reference 15, Section 3b, which allows a reduction of"the target. 
reliability from the 0.975 required by RG 1.155 to 0.950 provided that 
the following conditions are met: 

-I. The ACC power source is sized to power the complete contingent of 
safety related and non-safety related loads associated with one 
safety division of each unit that are normally .expected to be 
available for the LOOP power condition . 

. ' 

2. The AAC power source is connectable to all EOG buses of all the 
units. 

3. The AAC source should be diverse from existing EDGs. Lack of 
diversity must be justified by addressing how common mode failures 
are minimized. 
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The licensee appears to meet the first two requirements. Insufficient 
information is available regarding the proposed AAC power source to 
evaluate the licensee's proposal against the third requirement. 

In response to the requirement for an EOG reliability program the 
licensee stated i.n the submittal dated May 18, 1990 (14) tha~ a 
reliability program consistent with the guidance provided in RG 1.155 and 
NUMARC 87-00 will be followed to maintain the targeted reliability. 

In conclusion, we concur with the licensee that the offsite power design 
characteristic of the site can be "Pl" provided that the licensee 

· implements, as proposed, the class IE cross-tie between the safety busses 
23-1 and 33-1. Based on this modification, the required coping duration 
for the site would be four hours. 

3.2 Alternate AC (AAC) Power Source 

Licensees Submittal ,. 

The.licensee proposes to install an AAC, in the form of a non-class IE 
diesel generator with a 2000 hour rating of 5700 kW, that would be 
available within one hour and could provide power to any of the four 
safety buses in:the two units at Dresden Station. An AAC of this 
capacity could power one division of the shutdown loads of both units 
simultaneously, see Figure 1 (14). The licensee stated that the 
installation of the AAC will meet all the criteria defined in Appendix B 
of NUMARC 87-00. 

Review of Licensee's Submittal 

Although the licensee is committed to install an AAC which conforms to 
the guidance provid~d in Appendix B to NUMARC 87-00, it did not 'provide 
sufficient information to review the proposed modification. The only 
information supplied is that the AAC will be a non-class IE diesel 
generator with a 2000 hour rating of 5700 kW and that it would be 
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available within one hour. With a capacity of 5700 kW, the proposed AAC 
power source would produce twice the power of an EOG, hence it would be 
capable of powering one .safety train of each unit simultaneously. This 
capacity is considered adequate. 

The proposed circuits for connecting the AAC power so.urce to the safe 
shutdo~n buses may be credited as the cross-tie between safety buses 23-1 
and 33-1. However, all of the connections from safety buses 23-1, 24-1, 
33-1, and 34-1 to the AAC power source output circuit breaker would have · 
to. be safety grade since all these circuits are directly connected to the 

·AAc power·source·output breaker. 

The detailed design of the AAC power source needs to be reviewed to 
verify that the requirements. of NUMARC 87-00 Appendix .B are met. 

3.3 Station Blackout Coping Capability 

The plant coping capability for the required duration of four hours is 
assessed based on the following results: 

1. Condensate Inventory for Decay Heat Removal 

Licensee's Submittal 

The licensee stated that the isolation condenser in conjunction with 
the HPCI system would be used for decay heat removal during a SBO 
event. Since the isolation condenser system receives make~up from 
the river, an inexhaustible supply' of water inventory for decay heat 
removal is available. 

Review of Licensee's Submittal 

Decay heat removal would be via the isolation condenser, which is a 
closed loop on the primary side.· The isolation condenser is cooled 
by river water make-up supplied through the diesel driven fire pump. 

11 



We agree with the licensee that sufficient supply of water is 
available for decay heat removal during an SBO event. However, the 
NPSH of the fire pumps as well as the cleanliness of the water as it 

.relates to possible clogging of the system and the isolation 
condenser is a concern. The licensee needs to verify that the NPSH 
of the fire pumps is sufficient for all feasible conditions. 
Further, it needs to verify that the make-up system for the 
isolation condenser provides water of sufficiently high quality to 
prevent the system and the isolation condenser from fouling an~ 

becoming inoperable. 

2. Class IE Battery Capacity 

Licensee's Submittal 

The AAC· power source will energize a battery charger on each unit 
within one hour. Calculations have been performed which indicate 
that these batteries have sufficient capacity to meet the station 
blackout loads, with no load shedding, for -0ne hour. 

Review of Licensee's Submittal 

We reviewed the licensee's battery sizing calculations (17) which 
showed that the batteries can last for four· hours provided non
essential loads were shed within 30 minutes. Although we did not 
have the new .battery loading calc.ulations, we concur with the 
licensee that for the one hour period, prior to the AAC power source 
becoming available, the battery can support the connected safe 
shutdown loads. 
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3. Compressed Air 

L;censee's Submittal 

The licensee stated no air-operated valves are relied upon to cope 
with a station blackout for one hour. The relief valves needed for . . 

depressurization and decay heat removal ·are DC-powered and do not 
depend on compressed air for operation. However, compressed air can 
be .restored once the AAC power source becomes available after 'one 
hour. 

Review of L;censee's Submittal 

A review of systems required to function during the first hour of an 
SBO event~ including HPCI, reactor vessel safety and relief valves, 
and isolation condenser, was performed to determine if compressed 
air was required. Our review concurs with the licensee that no air
operated valves are relied upon during the first hour of an SBO 
event. 

4. Effects of Loss of Ventilation 

·Licensee's Submittal 

The AAC power source will support the required HVAC··within one hour. 
During the first hour, however, no HVAC will be available to areas 
containing SBO response equipment. This section documents that 
reason ab 1 e as_surance of operability is es tab 1 i shed for the 
conta~n~ent and all dominant areas of concern during the first hour. 

a. Dominant Areas of Concern 

The dominant areas of concern (DAC) at _Dresden were chosen from 
rooms that, based on documented engineering judgement, (1) 
contained station blackout respon~e equipment, (2) have 
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substantial heat sources, and (3) lack adequate heat removal 
systems due to the blackout. These areas are listed in the 
following table along with their associated station blackout 
temperature, type of heat-up analysis performed, and 
justification for Reasonable Assurance of Operability {RAO). 

AREA ONE HR. TEMP. ANALYSIS RAO JUSTIFICATION 

Aux Elect 118°F* NUMARC less than 120°F 
Equip Room 

Control Room l19°F transient less than 120°F 
(non-NUMARC) 

HPCI Room 130°F transient equipment 
(non-NUMARC) evaluation 

Isolation 167°F* NUMARC installation,of 
Condenser area qualified 

transmitter 

* - These temperatures were determined using the methodology outlined in NUMARC 87-00, 
Section 7.2.4. As documented in NUMARC 88-00, Appendix E, these temperatures are 
steady-state values representing approximations to the ·4-hour station blackout bulk 
room temperatures. 

,. 

Reasonabl~ assurance of equipm~nt operability is e~tablished 
without further analysis if temperatures in the DAC are 
calculated to be equal to or less than 120°F {NUMARC 87-00 
Supplemental Questions/Answer #2.2) (10). 

One modification is required to provide reasonabl~ assurance of 
equipment operability in the above areas. An isolation 
cond~nser level indication transmitter qualifi~d for the 
expected station bl·ackout thermal pr~file will be installed to 
ensure that.control room indication is provided during a· 
station blackout event. Procedure revisions are required for 
opening access and panel doors in-the C6ntrol Room and panel 

- . 
doors in the Auxiliary Electric Equipment Rooms. 

b. . Conta·inment 

A loss of ventilation analysis has been performed for the 
drywell under station blackout conditions. This analysis 
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determines that the drywell bulk temperature would be less than 
207°F after an hour of a station blackout. This calculation 
indicates that the drywell temperature does not reach the point 
at which operators are required to manually depressurize the 
reactor. 

c. Suporession Pool 

Relief valve actuations and HPCI turbine exhaust will increase 
the temperature of the suppression pool in a station blackout. 
However, since the isolation condenser is the primary means of 
decay heat removal from the reactor throughout the transient, 
the suppression pool does not heat up significantly (less than 
10°F). 

Review of Licensee's Submittal 

The licensee' submittal (14) and supporting calculations were 
reviewed for consistency and content. ·The evaluation of the control· 
room (18)"and isolation condenser area (19) temperature one.hour 
into an SBO event are reasonable. As noted in the licensee'.s 
submittal, the NUMARC methodology (8) __ develops an average steady
state bulk air temperature. However, the extrapolation back to a 
~me-hour temperature from the steady-state temperature is not part 
of the NUMARC methodology, as inferr~.d by the ·1_icensee submittal. 
In those cases where the initial and steady-state temperatures do 
not vary greatly; a one-hour approximation can reasonably be made, 
as in the case o'f the auxiliary electrical equipment room and the 

· · coritrol room. However, when the difference between initial and 
steady-state t_emperature is greater, the one-hour value is muc·h less 
certain, as is the case of the HPCI room. The licensee's supporting 
calculations (20) indicate a final temperature of 195°F while the 
submittal (14) claims a one-hour value of 130°F. Since the HPCI 
only operates for a short period of time to make up the primary 
system, the one-hour temperature and the steady-state temperature 
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would be expected to be approxim.ately the same. The 1 icensee needs 
to address the apparent discrepancy. 

The licensee's justification ~or operat•on at the calculated one
hour temperature is appropriate for the control room and the 
auxiliary electrical equipment rooms {AEERs). However, the 1 icensee 
needs to verify that the control room and AEER heat-up calculations 
were performed using the pertinent initial .maximum bounding design 
temperatures for these rooms, not the normal room temperatures. In 
regard to the HPCI room and the ~solati~n condenser area, the 
licensee claims all equipment is operable at the calculated one-hour 
temperature, with one exception. The ex_cept ion will be addressed 
with the installation of a qualified replacement. 

Insufficient information was supplied by .the licensee to verify that· 
the licensee considered all equipment required by SBO or that all 
equipment ~onsidered was properly evaluated. ~his area would be 
best investigated by an on-site inspect.ion. 

5. ContaiQment Isolation 

Licensee's Submittal 

·The AAC power source will be cap~ble of energizing all containment 
i so 1 at ion va 1 ves after one hour. However, the station 1 i st ·of 
containment isolation valves was reviewed to ensure-that containment 

. .. ' 

integrity can be provided during station blackou~ conditions, if 
this becomes necessary. Valves meeting the·exclusion criteria 
listed in NUMARC 87-00, Section .7.2.5, were excluded from 
consideration. In addition, valves meeting the following criteria 
were also excluded from consideration. 

(1) Valves that are always procedurally closed during 1003 
power operation, 
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(2) Valves that are upstream or downstream of containment 
isolation valves that meet the NUMARC 87-00 exclusion 
criteria. 

The valves that may require manual actuation to ensure appropriate 
containment integrity under station blackout conditions will be 
incorporated into the appropriate station procedure. 

Revi'ew of Licensee'~- Submi tta 1 

·The l·icensee's criteria for excluding containment isolation valves 
(CIVs) from the requirement to have closure capability and position 
~ndicatfon during an SBO event only ~artially follows NUMARC 87-00. 
Two exclusion criteria were added by the licensee without basis or 
justification. The first criterion, valves th~t are always 
procedurally closed during 100% power, would not seem valid lacking 
both positive position controls and a clear definition of·when it_ 
could be employed. For example, could a valve be excluded if it is 
normally closed at 100% but open at 90%? . The _second licensee-added 

. criteri.on would allow the exemption of the second .pair of CIVs 
' . ~ 

(inside and- outside of containment) to be excl~ded in certain cases. 
While· this is not necessarily incorrect, it is an expansion of the 
current exemptions. Both licensee-added exemption criterion require 
a basis and justification, as well as a list of CIVs excluded by 
them. The licensee needs to ensure that these CIVs are secured 
closed during an SBO event by providing for indications of valve 
position, independent of the preferred and class IE power supplies~ 
In the supporting documentation (13) a discrepancy exists between 
the table' of CIVs (Table 5-1) and the summary list -of CIVs requiring 
evaluation on page 10-1. ·Specifically, the summary table shows two 
valves, -~02(3)-lOOlA and M02(3)-10018, in each unit which do not 
appear in the table of CIVs. This discrepancy needs to be resolved. 
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6. Reactor Coolant Inventory 

Licensee Submittal 

The licensee determined (12) that less than 20,000 gallons of water 
are required for reactor make-up water for four hours. A Reactor 
Coolant System leak rate of 61 gpm (18 gpm per recirculating pump 
seal leakage and a 25 gpm leakage rate allowed by Technical 
Specifications) was assumed. The condensate storage tank (CST) 
maintains a minimum volume of 90,000 gallons in reserve for the HPCI 
system, which exceeds the required quantity for coping with a 4-hour 
SBO event. No· plant modifications or procedure revisions are needed 
to utilize this water ~qurcer 

Review of Licensee's Submittal 

Reactor coolant system makeup would be accompiished by use of the 
steam-driven HPCI pump. With a total primary system leakage of.61 
gpm (18 gpm from each recirculation pump plus 25 gpm system leakage 

. . . 

allowed by Technical Specifications) the make-up requirements are . . ' 

14,640 gallons in four hours. Additional make-up is also ~equired 
to compensate for primary water volume shrinkage as a result of the 
limited cooldown mentioned in Appendix A to the licensee's submittal 
(14). The licensee's determination of total make-up volume of le.ss 
than 20,000 gallons (presumably 14,640 gallons for leakage and less 
than 5,360 gallons for cooldown) is reasonable and well within the 
minimum contents of the condensate tank (90,000 gallons). 

3.4 Proposed Procedures and Training 

Licensee's Submittal 

Procedure revisions not associated with modifications will be completed 
one year after the notification provided by the Directors, Office of NRR. 
Contingent on notification, procedure revisions associated with the 
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modifications, except for the installation of the AAC, will be completed 
by the end of the fall 1992 refueling outage for Unit.3. Procedure 
revisions associated with the AAC will be completed by December 1995, if 
notification is provided by the NRC staff by August 1990. 

The following potential procedure revisions have been determined to be 
necessary to meet the station blackout rule. 

Loss of Ventilation 

Containment ·Isolation 

Severe Weather 

SBO Response 

Station Battery 

Restoration of AC 

PROCEDURE 

DOA 5750-1 

DGA-.12 

DOA 010-2 

DGA-12 

NATURE OF REVISION 

open access and panel 
doors 

valves that may require 
manual actuation 

inspection for potential 
missiles, restoration of 
plant systems 

instruction on isolation 
condenser and HPCI use, 
instructions on diesel 
generator loading, 
instructions on AC power 
recovery, appropriate 
references to other 
procedures 

DEP 8300-18,19,20 aging margin accounted for 
Performance Tests when 
evaluati·ng battery capacity 
requirements 

SPSO 1-1 system load dispatcher 
guidance Power 

Review of Licensee's Submittal 

We neither receiVed nor reviewed the affected procedures. These 
procedures are plant specific actions c·oncerning the required activities 
to cope with an SBO event. The licensee identified.the procedure~ that . 
need to be modified and/or created, to cope with an SBO ·event. It is the 
licensee~s reiponsibility to revise and implement these procedures, as 
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needed, to mitigate an SBO event and to assure that these procedures are 
complete.and correct, and that the associated training needs are carried 
out accordingly .. 

3.5 Proposed Modifications 

-. 

Licensee's Submittal 

The licensee stated that all modifications, except those associated with 
the installation of the AAC, will be completed by the end of the fall 
1992 refueling· outage for Unit 3. Mo~ifications associat~d with the AAC 
will be completed by December 1995, if notification is provided by the 
NRC staff by August 1990. 

An installation time exceeding two years is nece~sary due to the: 

- .high complexity of the proposed modificatiori, 
equipment ordering lead times required, and 
the number 6f out~ges ~equired to tie in t~e new equipment to all 
safety buses in both units. 

The following ~odificatioris a~e proposed: 

a. The.installation of an Alternate AC power source which -~ill be a 
non-class IE diesel generator meeting the following requirements in 

·addition to the ·AAc criteria defined in Appendix B of NUMARC st-OO: 

i. The power source wil 1 be connectabl e to al 1 4~16· kV. safety . 
.· 

buses at the site. These buses are ?3-1, 24-1, 33-1; and 
34-1. 

ii. The power ~ource will have the capacity of two existing 
emergency di ese 1 ·generators ( 5, 700 kW at 2, 000 hours) and will 
therefore be capable of supplying all loads necessary to 
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achieve and maintain safe s~utdown (hot shutdown) for both 
units at the site. during a loss of off-site power. 

iii. The power source will be avaiiable ~ithin one hour of the onset 
of the station blackout. 

b. Installation of a ·cross-tie between safety buses 23-1 and 33-1 to 
improve the off-site power system to the "11/2" group, as part of 
the AAC modification, 

c. Logic cha~ges allowing t~e shared emergency diesel generator to 
connect to safety buses 23-1 and.33-1 simultaneously from the 
control room, and 

d. The installation of an isolation condenser level indication 
transmitter that is qualified for the expected station blackout 
thermal profile. 

· Review of Licensee's Submittal 

T~e licensee's submittal gives few details on the proposed modifications. 
Conceptually, they would greatly _assist Dresden in coping with an SBO 
event; · Modification "~" above is discussed in Section 3.2. 

The installation of a cross-tie between safety buses 23-1 and 33-1; 
modification "b," does altei the off-site power system to "11/2" (see 
Section 3.1). · ~owever, the licensee needs to make all of the connections 

. . 
from safety buses 23-1, 24-1, 33-1, and 34-1 to the ACC power source 

. output c'ircuit breaker safety grade sinc·e these circuits are directly 
connected to the AAC power source output breaker .. 

Another concern is that modification "c," logic changes to allow DG 2/3 
to simultaneously feed buses 23-1 and 33-1, has no obvious bearing on the 
mitigation of an SBO event. Therefore, this modification will not be 
reviewed and should be submitted under a separate request, if desired. 



3.6 Quality Assurance and Technical Specifications 

Quality Assurance 

The licensee stated that a QA program meeting the requirements of RG 
1.155 Appendices A and B will be applied to cover non-safety related 
equipment needed for coping with a station blackout that are not already 
covered,by existing QA requirements in Appendices B or R of 10 CFR 50. 

The QA program developed to meet this.commitment should be audited prior 
to its app 1 i cation to the AAC ·imp 1 ementat ion. 

Technical Specifications 

The licensee does not address the impact on the Technical Specifications 
of the modifications p~oposed to meet the reqllirements of an .SBO event. 

This review concludes that the installation of a diesel generator to 
serve as an AAC should be includ~d in the technical specifications. The 
technical specifications should address the reliability program for the 
AAC and the surveillance.program established for the diesel generator and 
its support system. 
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4.0 CONCLUSIONS 

Based on our review of the licensee's .submittals, the related supporting 
documents, and discussions with licensee p~rsonnel, we find that Dresden's 
Unit 2 and 3 submittal conforms to the requirements of the SBO rule and th~ 
guidance of R.G. 1.155 with the following exceptions: 

1. Alternate AC Power Source 

2. 

. 
The licensee is proposing to add a non-class IE diesel generator to 
serve as an AAC power source for both units. Although the lic~nsee 
is committed to install an AAC power source which conforms t~ the· 
guidance provided in Appendix B to NUMARC 87-00, it did not provide 

·sufficient information to review the proposed modffication. 
Therefore, the licensee,needs to provide a detailed description of 
the proposed AAC for NRC staff's review. 

Condensate Inventory .for Decay Heat Remova·l 

-Since the isolation condenser make-up water is from the river via 
~ . 

the diesel driven fire water pump, the licensee needs to verify that · · 
the pump has sufficient NPSH under all conditions, and that the 

. quality of river water is such that the isolation condens~r does not 
become inoperable due to clogging/fouling .. 

3. Effects of Loss of Ventilation 

.A discrepancy seems to exist between the one-hour temperature given 
in the submitt~l and that developed in the supporting calculations 
for the HPCI room. The submittal states that the first hour 
temperature is 130°F while the .licensee's supporting calculati~ns 
state that 195°F is the steady state bulk air temperature. The 
first hour and steady· state temperatures are expected to be 
approximately the same. The licensee needs to verify that the 
control room and AEER heat-up calculations were made using the 
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initial maximum bounding design temperatures for these rooms, not 
the normal temperatures. · 

4. Containment Isolation 

In excluding contai~ment isolation valves (CIVs) from the. 
requirements for closing when needed and from position indication 
during SBO, the lice~see added two criteria to the accepted list in 
RG I.I55. No justification or bases were sub~itted with the new 
criteria. T~ese two additional criteria need to be clearly 
justified. The licensee needs to ensure that these CIVs are secured 
closed during an SBO by providing valve position indication 
independent of the preferred and class IE power systems. Also, the 
licensee needs to provide clarification for the CIV listing· 
discrepancy in their documentation package supporting the SBO 
submittals. 

5. lroposed Modifications 

a. The proposed cross-tie between safety buses.23-I and 33-I 
shoul~ be designed and built to class IE requirements. The 
licensee needs to address th~i when providin~ the detailed 
description of the modification for the AAC. 

b. The proposed logic ~hanges to allow the shared EOG to connect 
to safety buses 23:-I and 33-I simultaneously has no bearing on 
the mitigation .of the SBO event ·and heeds to be either dropped 
from consideration, or submitted under a separate request if 
desired. 

6. Quality Assurance and Technical Specifications 

The licensee submittal did not address changes to the Technical 
Specifications. The addition of an AAC will require· some additions 
to the Technical Specifications; this must be addressed. 
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