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U. S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555-0001 

Seabrook Station 
Docket No. 50-443 
Renewed Facility Operating License No. NPF-86 

Seabrook Station 

NEXTera® 
ENERGY~ 

SEABROOK 

10 CFR 50.90 

SBK-L-20110 

Response to Request for Additional Information Regarding Degraded Voltage Time 
Delay Setpoint License Amendment Request 

References: 

1. NextEra Energy Seabrook, LLC letter SBK-L-20001, "License Amendment Request 
19-03, Application to Revise Degraded Voltage Time Delay Setpoint", January 24, 
2020 (ML20027 A239). 

2. NRC Request for Additional Information Regarding Degraded Voltage Time Delay 
Setpoint, April 23, 2020 (ML20114E159) 

3. NextEra Energy Seabrook, LLC letter SBK-L-20057, "Response to Request for 
Additional Information Regarding Degraded Voltage Time Delay Setpoint License 
Amendment Request", May 20, 2020 (ML20027 A239) . 

4. NRC Request for Additional Information Regarding Degraded Voltage Time Delay 
Setpoint, July 21, 2020 (ML20114E159) . 

In Reference 1, NextEra Energy Seabrook, LLC (NextEra) submitted License 
Amendment Request (LAR) 19-03, requesting an amendment to Renewed Facility 
Operating License No. NPF-86 to revise the degraded voltage time delay set point for 
Seabrook Nuclear Plant Unit 1 (Seabrook). Specifically, the LAR would decrease the 
trip setpoint and allowable value for the 4.16 kV Bus 5 and Bus 6 degraded voltage time 
delays listed in Technical Specifications (TS) Table 3.3-4. 

In Reference 2, the NRC requested additional information to complete the review of 
LAR 19-03. 
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In Reference 3, NextEra submitted letter SBK-L-20057, "Response to Request for 
Additional Information Regarding Degraded Voltage Time Delay Setpoint License 
Amendment Request." 

In Reference 4, the NRC requested additional information to complete the review of 
LAR 19-03. 

The enclosure provides NextEra's response to the NRC's Request or Additional 
Information (RAI). 

This response does not alter the conclusion in Reference 1 that the change does not 
involve a significant hazards consideration pursuant to 10 CFR 50.92, and there are no 
significant environmental impacts associated with this change. 

No new or revised commitments are included in this letter. 

If you have any questions regarding this correspondence, please contact Mr. Kenneth 
Browne, Safety Assurance and Learning Site Director, at (603) 773-7932. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on August 20, 2020. 

Sincerely, 

NextEra Energy Seabrook, LLC 

cr111ccan~a 
Site Vice President - Seabrook Nuclear Power Plant 

Enclosure 

cc: NRC Region I Administrator 
NRC Project Manager 
NRC Senior Resident Inspector 

Director Homeland Security and Emergency Management 
New Hampshire Department of Safety 
Division of Homeland Security and Emergency Management 
Bureau of Emergency Management 
33 Hazen Drive 
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Concord, NH 03305 

Katharine Cederberg, Lead Nuclear Planner 
The Commonwealth of Massachusetts 
Emergency Management Agency 
400 Worcester Road 
Framingham, MA 01702-5399 
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Delay Setpoint License Amendment Request 
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By letter dated January 24, 2020, as supplemented by letter dated May 20, 2020 
(Agencywide Documents Access and Management System (ADAMS) Accession Nos. 
ML20027A239 and ML20142A204, respectively), NextEra Energy Seabrook, LLC 
(NextEra, the licensee) submitted a license amendment request (LAR) to revise the 
degraded voltage time delay setpoint for Seabrook Station, Unit No. 1. Specifically, this 
amendment will modify the trip setpoint and allowable values (AVs) found in Technical 
Specifications (TS) 3.3-4, "Engineered Safety Actuation System Instrumentation Trip 
Setpoints" for the degraded voltage time delay relays for Function Unit 9.b "4.16 kV Bus 
E5 and E6 Degraded Voltage": 

Function 9.b Trip Setpoint Allowable Value 
Existing ;::; 3933 volts with a ::;;10 ;::; 3902 volts with a 

second time delay ::;;10.96 second time 
delay 

Proposed ;::; 3933 volts with a ::;; 6 ;::; 3902 volts with a ::;; 
second time delay 6. 72 second time 

delav 

The NRC staff has identified the need for additional information to complete their review 
of the LAR. 

Responses to these requests for additional information (RAls) are provided below. 

RAl#1 

Provide a summary of the relevant calculation information that determined the new time 
delay setpoint for the 4.16 kV Bus 5 and 6 degraded voltage time delay relays, reducing 
the delay from a nominal 10 seconds (10.96 seconds allowable value) to 6 seconds 
(6.72 seconds allowable value). The summary should include the relay setting design 
basis, including the trip setpoint, the setting and tolerances to be used during calibration 
and required surveillances, the uncertainties associated with these settings, the 
expected relay drift between surveillances, measurement and test equipment 
uncertainties, and the as-found and as-left tolerance acceptance values to be applied 
during initial calibration and technical specification-related surveillances. Alternatively, 
the full setpoint uncertainty calculation may be provided for convenience but is not 
necessary. 

This information is needed to enable the staff to understand the relationships among the 
trip setpoint, the as-left and as-found surveillance test acceptance criteria as further 
depicted below, in order to verify that the regulatory requirements and guidance above 
are being met regarding the selection and periodic surveillance of the setpoint and 
allowable time delay of Function 9.b. (Refer to Figure 1 below). 
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In the summary of the calculation, please indicate how the as-left and as-found 
surveillance test acceptance criteria were determined. This information is needed by the 
staff to evaluate whether key criteria within RIS 2006-17 are being met. 

Figure 1 - Staff Confirmatory Review 

TSP 
As Left 

Seabrook Buses Degraded Voltage (Function 9.b) Time Delays 
Relationships 

--+---,~- Upper Analytical Limit (AL.I 

--+---!!---- Upper Allowable Value (AV) 
TLU llnc luding margin, if applicable) 

TSP+ As. Fo1.11d 
Degraded Voltage Time Delay 

Bus E5 & E6 

Trip Setpoint (TSP) (~cc ) 

Uooer AL 7 

-SP - AsFou d UccerAV 6.72 
TSP 6 
TSP + As Found ? 

I 

TSP - As Found 

~ TSP+ As Left 
TSP -As Left 
Lower AL 

---+----Lower Analytical Uml t (AL) 

Diagram Not In Scale TLU AL-TSP 

NextEra Energy Seabrook Response #1 

Requested information regarding the relay setting design basis, the trip setpoint, relay 
drift, measurement and test uncertainties, and relay accuracy has been previously 
provided in Seabrook letter SBK-L-20057. Supporting vendor documentation for the 
calculation information is provided in the response to RAI #2 below. 

Bus 5 and 6 620 relay calibration is performed by station procedure LX0563.61, 4.16kV 
Bus Degraded Voltage Protection Channel Calibration and Relay PM. According to this 
procedure, if the as-found operate time of the 620 relay is not 5.85 to 6.15 seconds, 
technicians will adjust the relay as necessary to be within the acceptance criteria of 5.85 
to 6.15 seconds. This acceptance criteria is chosen to be 50% of the relay accuracy of 
0.3 seconds. The requested information to be included in Figure 1 is as follows: 

Degraded Voltage Time Delay Bus ES & E6 (sec) 
Upper AL 7 
Upper AV 6.72 
TSP 6 
TSP+ As Found 6.15 
TSP -As Found 5.85 
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TSP+ As Left 
TSP-AS Left 
Lower AL 
TLU 

RAl#2 

6.15 
5.85 
4.5 

AL-TSP 

a) Provide the full 62D time delay relay catalog number and vendor performance 
specification datasheet, which provides the performance specification including 
accuracy, drift, associated drift interval, and the setting range of time delays of 
this device. 

b) If any of these values are not provided in the manufacturer's datasheet, but are 
treated as assumptions within the calculation, provide a justification for the 
values used in these assumptions. 

This information is needed to enable the staff to evaluate and understand how the 
vendor performance specifications were used to establish the as-found, as-left, and 
Allowable Value so as to address the performance monitoring criteria within RIS 
2006-17. 

NextEra Energy Seabrook Response #2 

a) The installed relay is an Agastat 7012 PC, which has a time delay range of 1.5-
15 seconds. This relay replaced the previously installed Agastat 7012 PD in order to 
accommodate the revised setpoint of 6 seconds. The Agastat 7012 PD has a time 
delay range of 5-50 seconds. The vendor datasheet is included in the pages that 
follow. 

b) The relay drift is not included in the manufacturer's datasheet. This is assumed in 
the calculation to be 3% of span (0.41 second). The relay drift for the previously 
installed Agastat 7012 PD was 1 % of span (0.45 second). Therefore, the revised 
relay drift considered in the station setpoint calculation is conservative relative to the 
previously installed relay. The Bus 5 and 6 62D relays are calibrated every 36 
months. Therefore, the associated drift interval is 36 months. 

Although the vendor datasheet specifies a relay accuracy of 10%, the relay accuracy 
is considered 5% based on previous vendor correspondence for Agastat time delay 
relays purchased as Class 1 E. Station procedure LS0550.09, Timing Relay 
Acceptance Testing and Maintenance Program, requires verification that the relays 
meet the 5% accuracy. Recent relay calibrations were reviewed back to April of 
2011. Because the 7012 PC relay was installed in April of 2020, there is no 
calibration history data for that relay. However, a review of the calibration history for 
the 7012 PD relay shows relay operation within the expected accuracy and drift. The 
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replacement Agastat 7012 PC is the same manufacturer and type as the replaced 
7012 PD relay. Therefore, the past performance of the 7012 PD relay indicates 
acceptable future performance for the 7012 PC relay. As-found operate times during 
past calibrations for the previous 10 second time delay are shown in the table below. 

Refueling SWG-5 62D As- % Span SWG- SWG-6 62D As- % Span 
Outage found Operate 5 Found Operate SWG-6 

Time (s) Time (s) 
OR19 10.277 0.62 
OR18 10.063 0.14 
OR17 10.104 0.23 
OR16 10.29 0.64 10.083 0.18 
OR15 10.428 0.95 9.611 0.86 
OR14 10.054 0.12 9.653 0.77 
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7000 Series timing relay 
Models 7012, 7022, 7032 

INSTALLATION 
AND OPERATION 

Every AGASTAT timing relay Is a precise timing in­
strument which balances pneumatic, electrical 
and mechanical forces in a unique design using a 
minimum of moving parts. Its accuracy and perfor­
mance to specifications have been carefully 
tested before shipment. Properly applied, It offers 
exceptional life expectancy. A few minutes spent 
In familiarizing yourself with these Instructions 
will help you get the best possible service from 
this unit in ;•our application. 

Because of the skilled calibration and adjustment 
required on certain components prior to final 
assembly, we recommend that field servicing be 
limited to the replacement of the swltchblock and 
coll assemblies, listed below. These have been 
designed to Insure factory-built performance after 
field servicing without elaborate calibration. In 
cases where damage or abuse make It Impossible 
to restore satisfactory performance by replacing 
these assemblies, the unit should be returned to 

'e factory for repair or replacement. 

MOUNTING INSTRUCTIONS 

A. VERTICAL 
Normal mounting for the basic 7000 Serles unit Is 
In a vertical position, from the back of the panel. 
Four 8-32 tapped holes are provided In the back 
plate, making It Interchangeable with earlier 
models. Mounting screws should not project more 
than 5132" Into the back of the unit, to prevent In· 
ternal damage. 

A bracket for mounting the unit from the front, and 
the screws required to attach it to the relay are 
also supplied with each unit. The bracket extends 
approximately 318" from each side of the unit. 

B. HORIZONTAUPANELMOUNT 

All basic 7000 Serles units may be mounted 
horizontally. However, a dial calibration error (as 
much as 32% In some units) will result unless \he 
timer Is factory equipped with horizontal opera· 
ion option X or Y1. A uni\ factory equipped with 

vertical-horizontal operation option Y2 will require 
the removal of the Poslllon Compensation Spring 
in order to maintain accurate calibration. This 
spring may be removed after \he removal of the 
plastic dust cover, which Is fastened to the bottom 
of the timer with two screws. The dust cover must 
be replaced after removing the spring. 

If the Panel Mounting Kl\ (option X) Is added in the 
field to units not factory equipped with options Y1 
or Y2, an error In dial calibration will result. 

70-2 
On-Delay Models, 7012 
(Delay on pick-up) 

TOTAL DELAY AS SET ON DIAL 
~ 
t I 

. -·· r-t-, ENERGIZED 

C~ I L_ DEENERGIZED 

I I 
~ r-CLOSED 

MAIN {(J·~i (i·G~ ~ OPEN 
CONTACTS N,(). _I II CLOSED 

(f.5~ L_ OPEN 

Off-Delay Models, 7022 
(Delay on d rap-out) 

TOTAL DELAY AS SET ON DIAL .-------, 
•M r--1 ~ ENERGIZED 

7022 ~ l____!__ 
1 1 OEENERGIZED 

I t OPEN 

~ 
MAIN (1·5) (2·6) I I { 

N. c. I I CLOSED 

CONTACTS N. O. I t 
\3•5) (4-6) I • OPEN 

~CLOSED 
I I 

On-Delay, Off·Delay Models, 7032 
(Double Head) 

L10QOOOO L2 

Jw-~p~J~~i 
i 

DROP 
I OUT I 
' I I I ENERGIZEO 

-··· 1-n : 
~ I l___'_ DEENERGIZED 

I I I I 

CONTACTS ~ ~ r CLOSED 

(3·5) (4-6)1 ~ OPEN 

CONTACTS N, O, .. I 11---i CLOSED 

(I-~ I L_OPEN 

Time Range 
Code 

A 
B 
c 
D 
E 
F 
H 
I 
J 
K 

loNI OFF 1 
-+l DElAY ,..... DELAY I..._ 

,SETTING, ISETIING, 

LINEAR TIMING RANGES 

Models 7012, 7022 

. 1 to 1 Sec. 

.5 to 5 Sec. 
1 .5 to 15 Sec. 
5 to 50 Sec. 

20 to 200 Sec. 
1 lo 10 Min. 
3 to 30 Min. 
6 to 60 Min. 
3 to 120 Cyc. 
1 to 300 Sec. 

'Model 7032 

,2 to 2 Sec . 
.7 to 7 Sec, 

2 to 20 Sec. 
10 to 100 Sec. 
30 to 300 Sec. 
1 ,5 to 15 Min. 
3 to 30 Min, 

Not avail. 
Not avail. 
Not avail. 

Basic models are furnished with dials calibrated 
In linear Increments covering the range selected. 
In addition, time-calibrated ranges B through K 
provide non-linear adjustment from .2 second to 
the beginning of the linear zone. For easiest ad· 
justment and lowest cost, the shortest time range 
suitable for the application should be selected. 

•Model 7032 Is available with letter calibrated 
dials only. The upper end of the time ranges In this 
model may be twice the values shown. 

COIL DATA 
Operating Operating 

Coll Roted Vo\laga Ra led Vollage 
Part Code Voltage Range Voltage Range 

Number Letter @ 60 Hz @ 50 Hz 

7000- A 110 93.5·121 120 102·132 
~B~~~~~~~~~-2-20~~-18-7--2-4-2 240 204-264 

c 480 408·528 
550 468-605 

24 20.5-26.5 Ac~GDFE ~ 
127 108·140 
240 204·264 

H 12 10.2-13.2 
I 6 5.1-6.6 
J 208 178·229 
K DUAL VOLTAGE COIL (COMBINES A & B) 

AC SPECIALS L1, L2, etc. 
AC Coils (Part No.= 7000 followed by dash and code let \er 
above.) 

Coll 
Pert Code 

Number Latter 

N 
0 
p 

DC 
a 
R 
s 
T 
u 
v 
w 
y 

z 

Rated 
Voltage 

48 
24 

125 
12 
60 

250 
550 

16 
32 
96 

220 
DC SPECIALS X1, X2, etc. 

Operating 
Voltage 
Range 

DC 

38.5·57.5 
19,2·28.8 
100-150 
9.6-14.4 

48·74 
200·300 
440·660 
12.B-19.2 
25.6·38.4 
76.8-115 
4.8-7.2 
176-264 

DC Coils (Part No.= 7010 followed by dash and code letter 
above.) 
All units draw approximately 8 waits power at rated 
voltage. 

Minimum operating vollages are based on vertically 
mounted 7012 (on-delay) units. 7012 horizontally mounted 
or 7022 (off-delay) vertically or horlwntally mounted unlls 
will operate satisfactorily at minimum voltages approx· 
Jmalely 5% lower than those listed. 

A C units drop out at approximately 50% of rated 
vollage. DC units drop oul al approximately 10% of rated 
voltage, 

All units may be operated on Intermittent duty cycle at 
vollagas 10% above the listed maximums. (Intermittent 
duty - maximum 50% duty cycle and 30 minutes "on" 
time,)· 

Dimensions 

Model 7032 

"' "l 

IT 
l 'L 
--; 

.rB<l2 
{~)MTG 

HOLES 

!99 Dia 
MOUNTtNG 

HOLES 
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AUXILIARY SWITCH ADJUSTMENT 

MODEL 7012 
(INSTANT TRANSFER AUX. SWITCH) 
(CODE LOR CODE LL) 

Aux. switch should transfer Immediately 
when relay coll Is energized, and should reset 
shortly before solenoid core returns to Its normal 

·position, following deenerglzatlon. If it falls to 
reset before end of core's downward stroke, 
loosen screw in slotted hole of mounting bracket 
and move switch closer to terminal block. 

TWO STEP AUX. SWITCH (CODE n 
Aux. switch contacts should transfer follow· 

Ing first delay period after coll energization, and 
should reset shortly before core returns to Its nor· 
mal position, following coll deenerglzatlon. To In­
crease first delay period, Increase the distance 
between actuator screw head and arm by turning 
It clockwise, using 1/4" open end wrench.• 

CODE L & LL 

CONTACT RATINGS 
Contact Capacity In Amperes (Resistive Loads) 

Contact 
Voltage 
30 vdc 
110 vdc 

120 v 60 Hz 
240 v 60 Hz 
480 v 60 Hz 

Min. Min. 
100,000 1,000,000 

Operations Operations 
15.0 7.0 

1.0 0,5 
20.0 15.0 
20.0 15.0 
12.0 10.0 

Contact Ratings are listed under the UL Compo­
nent Recognition Program for 100,000 operations: 

10 Amps Resistive, 240 VAC } 
11, Horsepower, 120 VAC/240 VAC Per 
15 Amps, 30 VDC Pole 
5 Amps., General Purpose, 600 VAC 

MODEL 7022 
INSTANT TRANSFER AUX. SWITCH 
(CODEn 

Aux. switch should transfer immediately 
when relay coil Is energized, and should reset 
shortly before spindle returns to Its normal posi­
tion, fol lowing deenerglzation. To Increase aux. 
switch delay period, Increase the distance bet­
ween actuator screw head and arm by turning It 
clockwise, using 1/4" open end wrench. 

TWO STEP AUX. SWITCH (CODE n 
Check operation as for Instant Transfer, 

above. Increase first delay period by turning ac· 
tuator screw clockwise until the desired delay 
before aux. switch transfer Is reached. 

•First delay Is Independently adjustable, but must 
be no more than 30% of overall delay. (Recom­
mended max. 100 sec.) 

G 

CODET 

REPLACEMENT ASSEMBLIES 
Part No. 

AC Coll Assembly 7000·' 
DC Coll Assembly 7010·' 
Switch block Assembly 700030 
Auxiliary Switch Kit (Code L) 700047 
Auxiliary Switch Kit (Code T) 700121 
Auxiliary Switch Kit (Code LL) 700048 
•specify voltage with code letter. 

REMOVING SWITCH BLOCK 
(Before disassembling unit: Slice decal on right 
side of unit with razor blade between swllchblock 
and coll assembly.) 

1. Remove four lie rod screws. 
2. Hold timing head and coll assembly In on· 

hand, swltchblock In the other. 
3. Slide swltchblock 1/2" forward of coll assembl~ 

to center spindle In large end of keyhole slot In 
switch blade. (See diagram A). 

4. Slowly lift timing head and coll assembly off 
swltchblock, being careful to keep spindle col· 
lar away from switch blade while withdrawing It. 

REVERSE THIS PROCEDURE TO INSTALL 
NEW SWITCHBLOCK 

A 

REMOVING COIL 
Follow steps 1 to 4 above, then: 

5. Remove timing head and core assembly. (On 
Model 7022 units the core stop plate and 
operating spring are loose pieces, located 
below the core rather than attached to the tim­
ing head and core assembly, as on the Model 
7012 units. These two pieces should be remov­
ed before removing the coll frame, to prevent 
loss of the loose spring.) 
7012 models require removal of "E" ring from 
core to permit removing core from coll. 

6. Slide off coll frame. 
When Installing new coll, be sure to replace coll 
frame with proper side up. Number "1" on back of 
frame should be up on 7012 (Delay on Pull-In) 
Models, Number "2" should be up on 7022 (Delay 
on Drop-out) Models. See Diagram B. 
On 7012 models, replace "E" ring In core slot after 
assembling coll frame to coil. 

B 

WARRANTY 

This product Is warranted against mechanical 
and electrical defects for a period of two years 
from date of shipment from factory If It has been 
Installed and used In accordance with factory 
recommendations. Any field repairs or modlflca· 
!Ions to the original unit will void this warranty, 
Amerace Corporation's llablllty Is limited to 
replacement of parts proved defective In 
workmanship or materials. (W·AB2), 

FOR REPAIR SERVICE 

Return defective units to: 

70-2 
5/88 

AMERACE ELECTRONIC COMPONENTS 
ATIN PRODUCT SERVICE DEPT. 

7474 UTILITIES ROAD 
PUNTA GORDA, FL 33982 

7474 ummes ROAD, PUNTA GORDA, fL33982 
TEL (813) 575-8400 •FAX. (813) 575-6464 

PN39999-03 
Prinled'fn U.S.A. 

(supersedes 4/85) IS' 1993 Amerace Electronic ~?mponents 

I =Revised since last prlnling. 



Enclosure to SBK-L-20110 
Page8of13 

.1 

,i 
L 

·- .. ~ 
' J 

1·) 

seismic & radiation tested 

ti I .... 
la 

In order to satisfy the growing need for electrical control components suitable for 
class 1 E service In nuclear power generating stations, the Control Products Division is 

now offering a series of AGASTAT" timing relays whk:ti have been tested 
for these applications. Th~ E7000 Series eladropneumatic devices have demonstrated 

compOance v.ith the requiremoots of IEEE Standards 323-1974 (Standard for 
Qualifying Oass 1 E Equipment for Nuclear Power Generating Stations) and IEEE Standard 

344-1975 (Seismic Oualllicatioo for Nuclear Power Generating Stations). Testing 
was also referenced to ANSI/IEEE C37.98 (formerly IEEE Standard 501-1978, 

Standard for Seismic Testing of Relays). 

The present E7000 Series design was evolved over 40 years of continual field use 
In a wide range of Industrial app(k:ations. On-Delay, Off-Delay and Four-Pole 

versions are available for use with a choke of 25 coll voltages, as well 
as tim~ibrated delay adjustment to as long as 60 minutes. 

70-f 

__ 3__ 

CONTROL PRODUCTS 
DIVISION 
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I TEST PROCEDURE 

AGASTAT" timir.;J relay Models E7012, 
E7022, E7014 and E7024 ware tested in 
accordance with the requirements ot IEEE 
STD: 323-1974 (Standard for Qualifying 
Class 1 E Equipment for Nuciear Power 
Generating Stations), IEEE STD. 344-1975 
(Seismic Oualificatloo for Nuclear Power 
Generating Statioos) and referem:oo to 
ANSI/IEEE C37.96 {formerly IEEE Standard 
501-1978, Standard for Seismic Testing ol 
Relays). The relays were tested aooord ing to 
parameter.; which, In practice, should 
encompass the majority of appticatioos. 
Documented data apply to timing relays 
which were moun1ed oo rigid test fixtures. 
The fofowing desaiptioos of the tests 
performed are presented in their actual 
sequence. 

RADIATION AGING 

Relays were subjected to a radiation dosage 
of 2.0 X 1 O' Rads, which Is OO!lSidered to 
exceed adverse plant operating requirements 
for such areas as auxiliary and control 
buildings. 

CYCLING WITH LOAD AGING 

The radiated units were thiln subjected to 
27,500 operations at accelerated rate, with 
one set of contacts loaded to 120VAC, 60Hz 
at 10 amps; or 125VDC at 1 amp, and the 
number ol mechanical operations exceeding 
those experienced in actual service. 

TEMPERATURE AGING 

This test subjected the relays to a 
temperatJ.Jre of 1 OO"C lor 42 days, with 
performance measured before and after 
thermal sires$. 

SEISMIC AGING 

Sufficient interactions W!lfe performed at 
levels less than tt1ll fragilijy levels of the 

: devices in orde< to satlsty the seismic aging 
requirements of IEEE STD 323-1974 and 
IEEE STD 344-1975. 

SEISMIC QUALIFICATION 

Artificlaffy aged relays were subjected to 
simulated seismic vib<ation, which verified the 
ability of the individual device to perform Its 
required tunctloo before, ooring and/or 
folov.ing design basis earthquakes. Relays 
were tested in the noo-operating, operating 
and transitional modes. 

HOSTILE ENVIRONMENT 

Since the timing relays are intended for use 
in auxiliary and control buildings, and not in 
the reactor containment areas, a hostile 
envirooment test was perlormed in place of 
the Loss of Cootant Accident (LOCA) test 
Relays were subj~ed to combination 
extreme temperature/humidity plus 
under/over voltage testing to prove their 
abiltty to functioo under adverse conditions 
even after having undergone all the previous 
aging simulation and seismic testing. The 

devices were operated at minimum and 
maximum voltage extremes: 85 and 120 
percent of rated voltage lor AC units, and 80 
and 120 percent of rated voltage fo< DC units, 
with temperatures ranging from 4D"F to 172"F • 
at 95 percent relative humidity. 

BASELINE PERFORMANCE 

In addition to aging tests, a series al bas<lline 
tests were conducted before, and immediately 
alter each aging sequence, in tl1e following 
areas: 

Putf-ln Voltage 
Drop-out Voltage 
Dielactric Strength at 1 650V 60Hz 
lnsuiatioo Resistance 
Operate Time (milliseconds) 
Recycle Time (milliseconds) 
Tlllle Delay {secoods) 
Repeatabiltty (percent) 
Cootac;t Bounce 

(milliseconds at 28VOC, 1 amp.) 
Contact Resistance 

(rnlfliohms al 28VDC, 1 amp.} 

Data were measured and recorded and used 
lor comparison throughout the qualification 
test program In order to detect any 
degradation of performance. 

Th• SAS 1h.J94 (at S per<:•nt dampllll)), 11 doflned by four points; 
po-lnl A • ~ ,0 fU and •n a«:e'-t<atlon tqu•l to 25 ptrc.-nt of tM 
Zwo Pfiiod Aec1k1'Rtlon 

FULL SCALE SHOCK SPECTRUM (g Puk) MODELS TESTED: 

point 0 • 4.0 Hx and 2SO pere.nt ol ti>< ZPA 
point E • U.O Hx and 250 f>O<Ctnt of It.. ZPA 
point G • :il,O HJ: ond 1 ie11el equal to th• ZPA 

SPECIMEll I & 3 (E7012 SERIES) 

RELAY STATE: TRANSITION.t.L MOOE (TO X 2) 

AXIS (H+ V): 

TEST RUN NO. 41, 45, &o, '3 

COMPOSITE OF FD/V·, SS/V•, SS/V+, FB/V+ X .707 
QUE TO 45' INC\.INATIOH OF TEST MACHINE.. 

Agure 1. Response Spectrum, Transitiooal Mode 
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Two basic operating t)'PeS are avai,lable. 
"Qn-delay" models provide a delay period on 
energization, at the end of whidi the switch 
transfers the load from one set of contacts lo 
anothef, De-energizing the unit during the 
delay period Immediately recycles the unit, 
readying it for another full delay period 
on reenergizatlon. 

In "ott-delay" models the sv.itcti transfers the 
load Immediately upon energization, and th\! 
delay period does not begin until the unit Is 
deenel'glzed. Af the end of the delay period 
the switch returns to its original position. 
Reenergizing the unit during the delay period 
immediately resets the liming, readying it for 
another fu~ delay period on deenergization. 
No power Is reql.ired during the timing period. 

TIME DELAY INFORMATION 
Al units are furnished with dials catibrated In 
linear lnaements covering the range selected. 
(See "Catalog Ni.mber Code'1. In addition, 
tknlKallbrated ranges B through K provide 
non-linear adjustment from .2 second to the 
beglooing ol lhe linear zone. For easiest 
adjustment and lowest cost, the shortest time 
range suitable to the application should be 
selected. 

REPEAT ACCURACY 
Repeat acaJracy at any fixed temperature is 
defined as: 

• The repeat 80ClJracy deviation (AR) of a 
lime-delay relay is a measure of lhe 
maximum deviation in Iha time-<lelay that 
will be experienced In successlve 
operations at any particular time setting of 
the relay and for any particular operating 
voltage or current. 

Repeat accuracy is obtained from the 
following formula: 

(Tl - T2) 
AR• ± 100 (T1 + T2)· 
Where- . 
T1 = Maximum time delay. 
Tz ... Minimum time delay-

• NEMA part ICS 2·218.0? 

Repeat accuracy at any fixed temperab.Jre Is 
:I: · 10% ol setting. 

I_ ... ··-·-----· ·-----·-·--· ---·· -- ·-----

70-/ 

On-Delay Models, E7012 
(Delay on pick-up) 

rsJ~ 
~ ~ ~ t 

' ' J;L ENEllCllZED 
COil 

1 t OE ENERGIZED 
B Hi --7---1 rCLOSED 

NC : u. .. 0Pf'.H 

CONTACT~S: 1 --CLOSED 
1·~ 2-6 I 

NO 1 OPEN 
' I 
I I 

Applying continuous voltage to the con 
(L 1-l2) starts a time delay lasting for the 
preset time. During this period the normally 
closed contacts (3 - 5 and 4 - 6) remain 
closed. At the end of the delay period the 
normally closed contacis break and the 
normally open contacis (1 - 5 and 2 - 6) 
make. The contacts remain in this transferred 
posilion until the coil Is deenergized, at which 
time the switch instantaneously returns lo Its 
original position. 

Deenergizing the coil, either during or after 
the delay period. will recycle Iha unit within 
.050 second. It will then provide a full delay 
period.upon reenergization, regardless of how 
otten the coil voltage is interrupted before the 
unit has been permitted to "tim&-oot" to Its 
full delay setting. 

The first tlme delay afforded by units with H 
(3 to 30 minutes) and I (6 to 60 minutes) 
lime ranges may be up to 15% longer than 
subsequent delays, due to coll temperature 
rise. 

D!aJ catibra11on error is not Included in the 
repeat acaJracy soecification above. 

DELAY SETTING 
Dial calibrations are provided to minimize 
the lime required to set the unit to a 
specific delay. Rotate the dial clockwise to 
Increase the delay; counter-clod<wise to 
decrease il 

The following procedure is recommended 
If the unit must be set to a very .precise 
delay value: 

1. Set dial to desired time delay. (On 
letter-calibrated units, this requires an 
approximation of a percentage value 
between the arrowhead "T" on the dial, 
\'wtllcti provideS minimum time, and lhe 
letter "E." which provides .maximum 
time.) 

2. Reoord as many time delays as reqlired 
to establish a stable average. 

3. If the recorded average delay Is shorter 
than the desired time, turn dial slightly 
clocilwlse; ii it is longer, turn dial 
counter-<;lod(wise. 

5 
----3=-. 

f 
I 
'J 

Off-Delay Models, E7022 
(Delay on drop-out) 

L, 01HG610L:z 

rw=J] ~ 
~ ~ ·~ ~ 

stt' ' .i -ENEllCl!Z<O 
COIL 

OEEHEAOIZEO 

I '--OPEN 
1·5 2-6 rrt--

NC _J i L Ct.OSEO 

~~T~~TS-, ! ·f-oPEH 

NO 4--4~~ Cl.OSEO 
I I 

DELAY 
SETTING 

Applying voltage to the coil (for at least .050 
second) will Instantaneously transfer the 
switch, breaking the normally closed contac'..o; 
(1 - 5 and 2-6), and making the normally 
open contacis (3- 5 and 4-6). Contacts 
remain in this transferred position as long as 
the coil is energized. The time delay begins 
immediately upon deenergizatlon. Al the ena 
of the delay period the switch returns to its 
normal position. 

Reenergizing the coil during the delay period 
will immediately return the timing mechanism 
to a point where it wiU provide a full delay 
period upon subsequent deenergization. The 
switcti remains In the transferred position. 

Four Pole Models, E7014. E7024 
With the addition of an extra switch block at 
the bottom ol the basic units, this version of 
the E7000 Series otters four pole switch 
capacity with simultaneous timing or two-ste~ 
timing. The two-step operation is adlieved b~ 
factory adjustment to your specifications. 

4. Repeat step 2 after each adjustment, 
until required delay is recorded. 

Because of the variety of environments In 
\'wtlich time delay _relays are applied, we 
recommend a re-<:heck of the time delay 
after approximately three hours of 
operation. If any change from the Initial time 
setting is apparent, the relay would be 
reset to the desired delay. The time delay 
accuracy should then be monitored on a 
monthly basis for several months, and if no 
substantial change in time delay has taken 
place, the frequency of checking may be 
reduced. It is recommended that this 
procedure be incorporated in the Operating 
Instructions lor your equipment. 

CONTACT RATINGS - NUCLEAR 
Resistive ai 125VDC •..••••••• 1.0 Amp. 
Resistive at 120 VAC 60 Hz ..•. 10.0 Amp. 

CONTACT RATINGS - NON-NUCLEAR 
CONTACT CAPAOTY IN AMPS. 
(Resistive Lqads) 

Contact Min. 100,000 
Voltage Operations 

30VDC 15.0 
110 voe 1.0 
120V 60Hz 20.0 
240V 60Hz 20.0 
480V 60Hz 12.0 

Min. 1,000,000 
Operations 

7.0 
0.5 

15.0 
15.0 
10.0 



Enclosure to SBK-L-20110 
Page 11 of 13 

For lwo-slep operation, a maximum timing 
ratio between upper and lower switches of 
3:2 is reo:>mmended. Once adjusted at 
lhe factory, this ratio remains constant 
regardie,ss of changes in dial settings. (Ex: if 
upper switcn transfer is set on dial at 60 sec., 
minimum time on lowef switch should be 40 
sec.) 

Four pole models add approKimately 1 v.'' to 
the maidmum height of the ba.slc model. 
approximately 1-W'' to the depth. Tiiey are 
designed for vertical 
operation only. 

Timing Adjustment 
The AGASTAT E7000 Series is the first 
eiectropneumatlc timer to offer the ease of 
adjustment and resetting of a callbC'ated dial 
head. Discrete ranges covering a total span 
from .1 second to 60 minutes are available. 
(See table on page 6.) Each has its own 
calibrated, clearly Identified dial. Timlng Is set 
iy simply turning the dial to the desired time 
value. In the zone of approximately 25• 
separating the high and low ends of timing 
ranges A, D, E, and K, Instantaneous 
operation (no tlrrie delay) will occur. An other 
ranges produce an Infinite time delay when 
the dial is set In this zone. 

Contact ratings as listed under the UL 
Component Recognttlon Program for 

100,000 operations: l 10 Amps., resistive, 240 VAC 
v. horsepower, 120 VAC/240 VAC Per 
15 Amps., 30VDC Pole 
5 Amps., General Purpose, 

600 VAC 

COIL DATA 
AR units draw approximately 6 watts power 
at rated voltage. 

The operating voltage range for AC relays Is 
85 to 110 peicent of nominal rated value. 

AC units drop-out at approximately 50% of 
rated voltage. 

The operating range of DC relays Is 80 to 
11 O percent of nominal rated value •• 

DC units drop-out at approximately 10% Of 
rated voltage. 

All untts may be operated on Intermittent duty · 
-:ycies (50% on/Of1, maximum 30 minutes on) 
I vottageir10% a.boye the listed maximums. 

APPROXIMATE WEIGHT 
Model E7012 and E7022 Yrith AC Cols -

2.13 lbs. -
Model E7012 and E7022 Yrith DC Coils -

2.25 lbs,i . 

OPERATING CHARACTERISTICS' 

Environmental Conditions. (Qualified Life) 

PARAMETER MIH. 

Temperature ('F) 40 
Humidity (R.H.%) .10 
Pressure 
Radiatio'n (rads) 

O~lng COndHlons. (Normal Envil'OIYllent) 

HORMAL OPERATING SPECIFICATIONS 

Coll Operating Voltage, Nominal (Rated) 
Pull-In (% of rated value) 
Drop-out (% of rated value) 
Power (Watts at rated value) 

Relay Operate Time 
Model E7012 
Model E7022 

Relay Release (Recycle) Time 
Model E7012 
Model E7022 

Contact Ratings, Continuous 
(Resistive at 125 vdc) 
(Resistive at 120 vac, 60 Hz) 

HORMAl 

70-104 
40-60 

Atmospheric 

WITH DC COILS 

As Spec 
80"1. Min. 
1 O"I. Approx. 
8 Approx. 

N/A 
SO ms Max. 

SO ms Max. 
N/A 

MAX. 

156 
95 

2.0 X 10' (Gamma) 

WITH AC COILS 

As Spec 
85% Min. 
50% Approx. 
8 Approx. 

NIA 
SO ms Max 

50 ms Max. 
N/A 

Insulation Resistance (In megohms at 500 vdc) 
Dielectric (vrms, 60 Hz) 

1.0 amp 
10.0 amp 
500 Min. 

1.0 amp 
10.0 amp 
500 Min. 

Between Terminals and Ground 
Between Non-connected Terminals 

Repeat Accuracy 

1,500 
1,000 
:!: 10% 

1,500 
1,000 
:!: 10% 

Operating Conditions. (Abnormal Environment) 

ADVERSE OPERATINi; NORMAL DBE "A" DBE "B" DBE "C" DBE 110" 
SPECIFICATIONS 

Temperature ('F) 70-104 40 120 145 156 
Humidity (R.H. %) 40-60 10-95 10-95 10-95 10-95 
Coll Operating Voltage 

• (% of Rated) 
Model E7012 tC) 85-110 85-110 85-110 85·110 85-110 

Model E7022 ~ 80-110 60-110 80·110 90·110 90-110 
85-110 85-110 85-110 85-110 85-110 

(DC) 80-110 80-110 80-110 80.1.10 80-110 

•All coifs may be operated on Intermittent duty cycles at voltages 10% above listed 
maximums (Intermittent Duty • Maximum 50'% duty cycle and 30 minutes "ON" time,) 

Model E7014 and E7024 with AC Coils -
2.43 lbs. 

Model E7014 and E7024 with DC Coils -
2.57 lbs. 

(Weight may vary slightly with partk:ular 
c;oll voltage.) 

TERMINALS 
standard screw terminals (#8- 32 truss 
head screws supplied) are located on the 
front of the unit, with permanent schematic 
markings. Barrier isolation Is designed to 
accommodate spade or ring-tongue terminals 
with spacing to meet lndustfial control 
specifications. ' 

In the event of malfunction, return units to: 
CONTROL PRODUCTS DIVISION 
AMERACE CORPORATION 
1000 HICKORY STREET 
GRAFTON, WISCONSIN 53024 

ATTENTION: PRODUCT SERVICE DEPARTMENT 

WARRANTY 
Th1i AGASTAr- timing relay Is warranted 
against mechanical and electrloal defects for 
a period of one year from date of shipment 
from f!Q:>ry If H ha.s been installed and used 
kl accordance Yrith tactory re<:Ommendatlons. 
Arr; field repairs or modlflcatlons to the 
original unit v.ia void the Warranty and 
the Qualification. 

-d-

NOTE 
Control Products Division of Amerace 
Qxporatlon does not recommend the use 
of its products In the containment areas 
of Nuclear Power Generating Stations. 

REPLACEMENT SCHEDULE 
Tiie qualified Ille of this unit Is 25,000 
operations or 1 O years from the date of 
manufacture, whichever occurs first 

Tiie date of manufacture can be found In the 
first four (4) digits of the serlaf number on the 
nameplate: 

xx xx 
First i_w_o_d_ig_its_lnd-lca_t_e_th_e _ _.J · : 
year. . 
Second two digits Indicate the 
week.~--------~ 
Example: Date code 8014: 80 Indicates 
1000; 14 Indicates the week of April 2 
through a. 

MODEL E7012PC002 

COIL 125VDC Serial 8014-
TiME 1.5 TO 15 SEC. 

L1 L2 

---- .. ,. --~·---···:·---' 
____ .. ------
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MODEL E7012, E7022 

.1HDIA 
MTG.HOLES 

1.50 
4,52 
MAX 

QUALIFICATION TESTED FOR VERTICAL OPERATION ONLY 

MODEL E7014, E7024 

3.25 REF -----1 
.IHDIA 
MTG.HOLES 

t.50 5.52 
MAX 

QUALIFICATION TESTED FOR VERTICAL OPERATION ONLY 

MOUNTING INSTRUCTIONS 

t----- 3.32 MAX ----4 

2.53 MAX 

The E7000 Series relay .must be mounted In the vertical position. All performance speciflcatloos 
of these units are valid only when they are mounted In this manner. 

A bracl<et for mouniing the device and the saews and kxkwashers reqt.ared to atlal::h tt to the relay 
are supplied with each unit. FOIS 8 - 32 tapped holes are provided Jn the raar al the device 104' 
attaching the mounting bracket. or 104' mounting the relay directly to a panel, from the rew. 

7 
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c CATALOG NUMBER CODE 

ll 
I 

mi 
I 

II 
I 

lf.1 
I 

a 
I 

NUCLEAR AGASTAT" OPERATION CONTACT 
ARRANGEMENT 
2-Double Pole 

Double Throw 

COIL 
VOLTAGE SAFETY 7000 Serles 1-0n.<Jelay 

RELATED·· Timing Relay 2-0ff.<Jelay 

4-Four Pole 
Double Throw 

CODE 

1: 
AC D 

u 
120V 60Hz 
110V SOHz . 
240V 60Hz 
220V 5-0Hz 
480V 60Hz 
550V 60Hz 

24V 60Hz 
127V 5-0Hz 
240V 50Hz 

12V 60Hz 
6V 60Hz 

208V 60Hz IM 28 VDe 
N 48 voe 
o 24 voe 
P 12s voe 
o 12 voe 
R so voe 

oc s 250 voe lT 550 voe 
u 1s voe 
v 32 voe 
w 96 voe 
v s voe 
z 220 voe 

• Model E7014 is available with lette<-calibrated dials only. 
The upper end of the time ranges in these models may 
be twice the values shown. 

• • CONFIGURATION CODE 
The Configuratloo Code is a suffix to the Model Number 
which provides a means of identification. 'Mlen a 
signiflcant product change is introduced, the 
Configuration Code and specification sh&ats wrn be 
revised. (001 to 002, etc.). 

CONTROL PRODUCTS 
DIVISION 

a 
I 

TIME RANGE 
E7012, E7022 

CODE 

A .1 to 1 sec. 
B .5 to 5 sec. 
C 1.5 to 15 sec. 
D 5 to 50 sec. 
E 20 to 200 sec. 
F 1to10 min. 
H 3 to 30 rr:in, 
I 6 to 60 min. 
K 1 to 300 sec. 

'E7014 
A .2 to 2 sec. 
B .7 to 7 sec. 
c .2 to 20 sec. 
D 10 to 100 sec. 
E 30 to 300 sec. 
F 1.5 to 15 min. 
H 3 to 30 min. 

E7024 
A .1to 1sec. 
B .5 to 5 sec. 
C 1.5 to 15 sec. 
O 5 to 50 sec. 
E 20 to 200 sec. 
F 1to10 min. 
H 3 to 30 min. 
I 6 to 60 min. 
K 1 to :lC-0 sec. 

('·"• 
~:-.. : 

Amerace Corporation, Control Products Division 
2330 Vauxhall Road, Union, New Jersey 07083, U.S.A. 

Telex 138-978 · 
·.~ ·. 9 

liR!m • 
I 

CONFIGURATION 
CODE 

•• 




