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I. GENERAL DESCRIPTION 

A. PURPOSE/DESIGN BASES 

The purpose of the Meteorlogical Instrumentation System is to provide sufficient 
weather information for use in calculation of potential radiation doses to the public 
following a planned or accidental release of radioactivity to the environment. In 
order to ensure that this data is available, the meteorlogical instruments are 
designed to function in and indicate the following: 

* Wind from 0 to 75 miles per hour 

* Temperatures from -500C to 500C 

The purposes of the Seismic Monitoring System are: 

* Record actual response data from a seismic event.  

* Provide control room alarms when the seismic event exceeds the intensity of 
the Operating Base Earthquake (OBE).  

* Provide inputs to the Seismic Scram System of the Reactor Protection System 
(RPS).  

The seismic monitoring sensors and instruments are designed to function during all 
seismic events with accelerations of between .01, g and 5 g, over a frequency range 
of from 0 to 30 Hz. This is sufficient to ensure that the system will function 
through both the OBE and the Design Base Earthquake (DBE). The DBE and OBE are 
theoretical earthquakes upon which the seismic requirements of the plant are 
based. The DBE is an earthquake with a 0.67 g acceleration for a duration of 80 
seconds. It is of sufficient strength that an earthquake of this magnitude is not 
expected to occurr at the plant. The OBE has a 0.33 g acceleration for a duration of 
36 seconds, or - 1/2 of the DBE. An earthquake of this intensity is expected to 
occur once every 1000 years at the SONGS site. The DBE is the ultimate earthquake 
that the plant can withstand without breaching the containment. The OBE is the 
earthquake that the plant can withstand and still have a controlled, safe, plant 
shutdown.  
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. S"TMA ARR ANGEMENT 

Meteorlogical System 

The Unit 2 and 3 Meteorlogical Instrumentation System is a common system that 

utilizes the Unit I meteorlogical instruments. The only instrumentation located in 

Units 2 and 3 are the four data recorders located on the Meteorlogical Recorder 

Panel L-187, directly outside the Unit 2 control room. The recorders provide a 

continuous record of: 

* ' Wind speed and direction at the 10 meter elevation 

* The sigma azimuth (wind turbulence) 

* 10-40 meter (m) delta temperature (AT) 

The instruments which provide the recorders with these signals are located on the 

weather tower which is near the reservoir north of Unit I. The tower supports 10m 

and 40m wind speed detectors, 10m and 40m wind direction instruments, a 10m 

temperature detector, two IOm-40m delta temperature detectors, and a sigma 

azimuth detector at the 10m elevation. The detectors that do not provide signals to 

the Unit 2 and 3 recorders are monitored in Unit 1. These readings are available to 

the Unit 2/3 management upon request.  

Seismic System 

The Seismic Monitoring System consists of: 

* Five SMA-3 strong motion accelerographs, 

* Six SMA-2 strong motion GCcelerographs, 

* Four Par 400 triaxial peak reading accelerographs, 

* Two seismic triggers, 

* Two seismic switches, 

* A peak shock recorder, 

* A peak shock annunciator, 

* A response spectrum analyzer, 
* A SMP-1 magnetic tape playback unit, and 

* A Seismic alarm anunciator.  

7/21/83 2 Rev.0
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The strong motion accelerographs, the peak reading accelerographs, the seismic 

triggers, switches, and the peak shock recorder are all remote detectors. Their 

locations in the plant are shown in Figure I. The seismic alarm annunciator, the 

peak shock annunciator, the response spectrum analyzer, and the magnetic tape 

playback unit are located on the Seismic Monitoring Panel L-167 behind the Unit 2 

control room. This panel also houses the controls and the recorders for the SMA-3 

accelerographs. The Seismic Monitoring System is common to both Units 2 and 3. It 

is designed to be a stand alone system requiring little maintenance or operator 

interface. The only control room indications provided by the system are alarms.  

The system monitors for seismic events through the strong motion accelerographs, 

the peak reading accelerographs, and the peak shock recorder. These instruments 

makes a permanent record of the frequency and magnitude if acceleration. The 

SMA-3 accelerographs are actuated by either of the two seismic triggers. The other 

detectors are self actuating. The two Seismic Switches detect seismic events for 

the seismic scram package of the Reactor Protection System (RPS). The RPS will 

generate a reactor trip at > 60% OBE.  
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C. CCMPONENT DESCRIPTION' 

1. Meteorlogical Sensors 

a. Wind Speed Sensor 

The wind speed sensor, Figure 2, consists of a disk with 132 slots around its 

perimeter driven by a cup assembly mounted on a wind speed shaft. A light and 

photocell assembly is mounted so that the perimeter of the wheel rotating will 

interrupt the passage of light to the photocell and will produce pulses. These pulses 

are transmitted to a tachometer circuit, located in the Unit I main control room.  

Amplifiers then convert the pulses into outputs of 0 to 4 VDC representing 0 to 25 

miles/hour and 4 to 5 VDC representing 25 to 75 miles/hour. The scale break is 

designed to enable greater resolution on the analog charts at the normal lower wind 

speeds. The output from the amplifiers is then split with one pair of signals used to 

drive the analog recorders for Units 1, 2 and 3. The other pair of signals is digitized, 

averaged for one minute and entered on a magnetic tape recorder in Unit I.  

b. Wind Direction 

The wind direction sensor, Figure 2, consists of a wind vane coupled to a pair of 

potentiometers which are mechanically 1800 out-of-phase with each other. The 

conditioning circuit, located in the Unit I main control room, converts the vane 

position, as detected by the potentiometers to an output voltage of 0 to 5 VDC 

which represents a 5400 range. This output represents 0 - 90o - 1800 - 2700 - 00 

9 0 - 1800. The 5400 range technique solves the crossover problem that a single 

potentiometer would present, i.e., crossing over from 3590 to 0 would cause analog 

recorders to move from full scale to zero scale rapidly. Again, the output voltage 

provides input signals for recorders and is digitized, averaged for one minute and 

entered on a magnetic tape.  

Two wind direction sensors are provided, one with each wind speed sensor at the 10m 

and 40m tower elevations.  
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c. Temperature Sensors 

These two sensors, one each located at the 10 meter and 40 meter elevation, are DC 

voltage excited linear thermistor networks, with a range of -500C to +500C. The 

network output signal is recorded directly on analog recorders and is also digitized, 
averaged for one minute and recorded on magnetic tape at Unit 1.  

d. Delta Temperature Sensor (AT) 

Two additional temperature sensors, identical to the temperature sensor described 

above, are located at 10 and 40 meters on the tower. The voltage output difference 

between the two signals range -500C to +500C, is amplified to a scale of 0 to 5 
VDC. The resultant signal provides inputs to the analog recorders and is digitized, 
averaged and entered on magnetic tape.  

2. Seismic Monitoring Sensors 

a. Peak Shock Recorder 

The peak shock recorder is used to monitor and record the acceleration to structural 

members caused by a Seismic event. To accomplish this, the recorder monitors over 
a frequency range of from 2 to 25.4 Hz and an acceleration range of from 1.6 g to 

90 g. One g corresponds to the acceleration force generated by the gravitational 
pull of the earth.  

The recorder is constructed of twelve reeds of various lengths and weights, one for 
each frequency monitored, and are fabricated of spring steel. The frequencies 
monitored are at - 1/3 octave intervals between 2 and 25.4 Hz where an octave is 
defined as a doubling of frequency starting at 2 Hz, i.e., 2, 4, 8, 16 and 32 Hz are the 
octaves. Each of the 12 reeds has a diamond tipped stylus attached to its free end.  
A plate is inserted next to the stylus. Seismic events cause the reed to vibrate, this 
causes the stylus to oscillate against the plate resulting in the diamond tip inscribing 
a permanent record of its motion on the plate. The plates can be inserted four 
different ways and are keyed so that all 12 plates must be inserted the some way 
before the recorder cover casing can be installed. The reeds are provided with 2% 
damping, which simulates the inertia of the structures and components in the plant.  
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The MoJei PSR 1200-HV-12A (Engdahl Enterprises) utilized at SONGS Unit 2 also 

incorporates the capability of providing instantaneous warning signals when preset 

accelerations at selected frequencies have been exceeded. This is achieved by 

adding dual contacts which are closed by the reed when it deflects a predetermined 

distance. The instrument will record and alarm on movement of a horizontal, 
vertical and/or transaxial nature. Since three complete systems are incorporated, 
12 reeds will sense, record and alarm movements in each direction. The switches 

provided will alarm when OBE and/or DBE setpoints are exceeded by any reed.  

b. Strong Motion Accelerometers (SMA) 

The SMA's produce an electronic record of time versus acceleration at the sensor 

location. The records are used for comparison with calculated motions determined 

from the design model for the same location.  

Each sensor unit contains three accelerometers in a horizontal, vertical and 

transaxial array. Eleven SMA's are provided. Five of the SMA's transmit their 

signals to the strong motion accelerograph (SMA-3) cassette recording tape unit 
located in the Unit 2/3 seismic monitoring system cabinet L-167. The other six 
devices include self-contained, self-starting cassette recording units (SMA-2). The 

SMA's used at SONGS are linear accelerometers. These accelerometers are 

constructed by attaching a mass to a coil spring and placing the apparatus inside a 
magnetic coil. Acceleration causes the mass to move inside the magnetic field, 

generating a signal that is sent to the accelerograph.  

c. Response Spectrum Analyzer (RSA) 

The Model 505N3 (M/RAD Corp.) RSA is a special purpose computer, designed to 
compute the response spectra for the horizontal, vertical and transaxial directional 
inputs from strong motion accelerometers. The RSA is capable of accepting and 

storing 3 simultaneous inputs and operates in conjunction with the magnetic tape 

playback unit. The response acceleration outputs are displayed on a hard copy 

printer which prints the response acceleration in "G"s as well as their respective 

frequencies in hertz.  
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A set of design response spectra values of all the locations where SMA's are located 

is stored in the RSA. The computer can be reprogramed for a different set of 

response spectra data as necessary. The Design Response Spectra is compared to 

the Actual Response Spectra and a visual indication is given in the event that the 

design is exceeded. In addition to the visual indication, the printer will printout the 

Design Response Spectra adjacent to the frequency and Actual Response Spectra 

value which was exceeded.  

The RSA monitors 62 frequencies between I and 33.5 Hz evenly spaced at 1/12 

octave steps. The response spectra calculated is the second order differential 

equation of motion for the accelerometer's mass. This yields the absolute 

acceleration of the mass.  

d. Strong Motion Accelerograph (SMA) 

There are eleven strong motion accelerographs. Of these eleven, five are SMA-3 

models and six are SMA-2 models.  

The SMA-3 accelerographs consist of three linear accelerometers in a triaxial array 

and a cassette recorder. The cassette recorders record three channels of 

accelerometer data, one channel for each accelerometer, and a channel of reference 

data. The cassette recorders for the accelerographs are located on panel L-167.  

The accelerographs are actuated by one of two seismic triggers. The triggers are 

located at the containment base in the tendon gallery and at the containment 

operating level. Each trigger is triaxial consisting of three inertial spring-mass 

systems. An acceleration to the trigger causes the mass, in this case a coil, to be 

moved through a magnetic field. This causes the generation of an electrical signal.  

The stronger the acceleration the more motion that is induced causing a larger 

signal. The accelerographs are set to actuate at a set trigger signal strength. A 

time delay is incorporated in the system that maintains the trigger's actuation signal 

for 10 seconds following the decline of the acceleration to below setpoint levels.  

The accelerograph has the capacity to record up to 30 minutes worth of data.  
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T:e 2MA.-2 accelerographs are similar to the SMA-3's in that they use a triaxial 

accelerometer arrangement and a cassette recorder. However, the recorders are 

located locally at the accelerometers and must be manually retrieved before the 

tapes can be read. Also, these accelerographs are self-powered and self-actuated by 

an internal battery and an internal trigger.  

e. Seismic Switches (SP-I/VS-1) 

Two redundant switch assemblies generate a control room OBE alarm signal and an 

input signal to the Reactor Protection System.  

Each switch consists of a 12 VDC battery and a damped spring-mass sensor. The 

spring-mass sensor is moved through a magnetic field in order to generate a signal.  

Each switch features a time delay that holds the signal for 10 seconds after the 

accelerations decays away. The switches are located at the steam generator base 

support and the containment base tendon gallery. These switches have setpoints of 

0.45 Hor./0.30 Vert. and 0.40 Hor./0.50 Vert., respectively.  

f. Magnetic Playback Unit (SMP-I) 

The SMP-l magnetic tape playback unit is designed to play back information 

recorded on the SMA-2 and SMA-3 recorders. The unit can play back four channels 

of information; 3 accelerometer data channels and I reference data channel. The 

tape transport utilizes either 110 VAC external line power or a 12 VDC internal 

battery for drive power. The unit is also equipped with a strip chart recorder for 
visual playback of one acceleration channel at a time. The strip chart recorder uses 
a heated stylus for printing on the chart paper. The magnetic tape playback unit is 
located on the front panel of panel L- 167.  

g. Peak Acceleration Recorders (PAR) 

There are 4 model PAR 400 triaxial PAR's. The recorders function the some as the 

strong motion accelerographs except that the mass is fitted with a diamond-tipped 

stylus which inscribes marks on a metal plate. Three plates, labeled L, T and V are 

used to record acceleration in the three axes. These plates must be manually 
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retrieved following a seismic event before they can be read. The recorders are self

contained passive devices that require no external power source. They use both 

hydraulic and electromagnetic damping in order to simulate natural damping.  

The four PAR locations are: 

* Behind the control room 

* Control building at the 9' level 

* Top of the Unit 2 containment 

* Unit 2 reactor coolant piping just outside the biological shield 

7/21/83 9 Rev.0
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II. !NSTRU.YETATION AND CONTROL 

A. INSTRUMENTATION 

1. Meteorlogical Instrumentation 

The meteorlogical instrumentation for both Units 2 and 3 consists of four recorders 
located on the meteorlogical recorder panel, L- 187, outside of the Unit 2 control 
room. These recorders are as follows: 

* TR-8044A - 10m wind speed from 0 to 100 mph 

* TR-8044B - 10m wind direction 

* TR-804 IA - sigma azimuth from 0 to 450 

* TR-8041B - lOm-40m delta temperature from -3o to +30C 

The wind speed, wind direction, and delta temperature signals were discussed in the 
component section of this chapter and are self explanatory. Sigma is a measure of 
turbulence in the wind. It is calculated by measuring the fluctuating voltageoutput 
of the wind direction potentiometers and averaging them to obtain a standard 
deviation of the wind direction. This value is then compared to a 15 minute time 
constant in order to smooth the signal.  

While the above recorders are the only weather indications available in Units 2 and 
3, further indications are available from Unit 1. The above information plus 40m 
wind speed and direction and 10m and 40m temperatures are available on recorders 
and on magnetic tape from Unit I.  

2. Seismic Monitoring System Instrumentation 

The instrumentation for the seismic system is located on panel L-167. For the 
various seismic sensors, see Figure 3.  

7/21/83 10 Rev.0
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a. Peak Shock Annunciator 

The peak shock annunciator as shown in Figure 3 is used to indicate that a strong 

seismic event has occurred. The annunciator consists of three banks of 12 pairs of 

lights. The banks correspond to peak shocks in the north-south direction, the east

west direction, and the up-down direction. Each pair of lights corresponds to one of 

the frequencies monitored by the peak shock recorder.  

For the frequencies 2.5 Hz to 25.4 Hz on the north-south and east-west banks and 

for 3.2 Hz to 25.4 Hz in the up-down bank, each light pair consists of an amber and a 

red light. The amber light is lit should accelerations exceed 70% OBE 

acceleration.. The red light is lit should accelerations exceed the OBE limits.  

For the north-south and the east-west banks, the 2 Hz light pair consists of two 

amber lights both indicating 65% OBE acceleration. For the up-down bank, the 2 Hz 

light pair consists of two amber lights both of which indicate 46% OBE acceleration 

while the 2.5 Hz light pair consists of 2 amber lights which indicate 60% OBE 

acceleration.  

This annunciator is also provided with a power on/off light for indicating the status 

of control power to the annunciator.  

b. Seismic Alarm Annunciator (Figure 3) 

The signals from two of the strong motion accelerometers, located on the steam 

generator base support and on the containment base in the tendon gallery, provide 

inputs to this device. Lights on the panel face are actuated if the OBE limit is 

exceeded at the respective SMA location. An alarm, "OPERATING BASIS 
EARTHQUAKE ACCELERATION", is also initiated in the control room when this 

occurrs.  

Additionally, this panel also contains a light for indicating that the strong motion 

accelerographs have been activated. A charge window shows red when an alarm has  

been received and shows white when this alarm has been reset.  
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c. Respons Spt.ctrum Analyzer (Figure 3) 

The following indications are provided on the RSA panel: 

* Arm - A LED that will be lit once the RSA's memory has been armed by the 

actuation of the arm pushbutton.  

* Store - A LED used to indicate when data is being accepted into the input 

memory.  

* Ready - A LED used to indicate that the RSA can perform an analysis on the 

data stored in the input memory. This light will be extinguished if the ARM 

LED is lit, indicating that an analysis cannot be performed.  

* Analysis - A LED that when lit indicates that the RSA is doing an analysis of 

the stored input data.  

* Over G - This LED is lit whenever actual response spectra has exceeded the 

design response spectra.  

Additionally, the RSA is provided with a printer. This printer provides a printout of 

RSA data. This printout is illustrated in Figure 4. The circled number refer to 
specific datums and are explained below: 

* I - Sensor Location Identification Number - These numbers range from 0 to 9 
and correspond to the location ID number selected by the ID dial, see controls 

section.  

* 2 - Damping Value - This value ranges from Q I to G4 and refers to the amount 

of damping used. GI corresponds to .5% damping, Q2 to 1%, 03 to 2% and 04 

to 5%.  

* 3 - Direction - This number ranges from I to 3. Direction I is north-south, 

direction 2 is east-west, and direction 3 is up-down (vertical).  
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0 
* 4 - Frequencies - This is the first column of data. It lists the frequencies for 

which the analyzer has stored design criteria. There are 62 of these 

frequencies ranging from 1.0 Hz to 33.5 Hz.  

* 5 - Response Accelerations - This column of data lists the analyzer's response 

accelerations which have been computed for each frequency.  

* 6 - Design Criteria - This column of data contains the design criteria for the 

structure being analyzed. These numbers are permanently stored in the 

analyzer. If no data is available for a given location and frequency then a 

9.99 G value is printed.  

d. Magnetic Tape Playback System (Figure 3) 

The only indications on the magnetic tape playback system panel are those provided 

by the physical positions of the control switches and the charge indicator. These 

switches are discussed in the next section. The charge indicator shows a white flag 

when the battery is charged and a red flag when the battery is low.  

e. Strong Motion Accelerograph (Figure 3) 

The strong motion accelerograph panel is provided with a voltage meter for 

indicating the battery voltage of the seismic switches and triggers, an event alarm 

light which is lit whenever the accelerograph tape transports are running, and an 

event indicator flag which shows white, (it is normally black) when an event has been 

recorded.  
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B. CNTIROLS AND INTERLOCKS 

1. Meteorlogical System Controls and Interlocks 

There are no controls or interlocks for the Meteorlogical System in Units 2 or 3. All 
controls for this system are in the Unit I control room.  

2. Seismic Monitoring System Controls and Interlocks 

All controls for the Seismic Monitoring System are located on Panel L-167. They 

are located on the various sensor panels and are discussed below, see Figure 3.  

There are no interlocks assocated with the system.  

a. Peak Shock Annunciator 

The only control on this panel is the test/reset keylock. When the key is inserted 

and turned to test, all three light banks should become lit. When turned to reset any 

lights that were lit due to a seismic event will be de-energized. The keylock'must 

be turned to the central operating position before the key can be removed, this 

prevents inadvertently leaving the system in test or reset.  

b. Seismic Alarm Annunciator 

The seismic alarm annunciator panel is provided with two switches: a test switch 
for testing the OBE alarm lights and annunciator; a reset switch for exterminating 
the OBE lights and annunciator following a seismic event.  

c. Response Spectrum Analyzer 

The RSA is provided with several controls: 

* Mode Switch - A two position switch that when placed in the Auto position 

allows the RSA to perform a complete analysis and display automatically. In 

the manual position, once the input data has been received, analysis and 

display are initiated manually.  
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* Damping Switch - A four position switch used to select the amount of damping 

required for the analysis of the response spectra in the manual mode. The 

positions, numbered I through 4, correspond to .5%, 1%, 2%, and 5% damping.  

The Auto mode performs all four damping values automatically.  

* Start Button - A pushbutton used in the manual mode to perform an analysis on 

the stored input data. It is also used to do a repeat analysis and display in the 

auto mode without inputting new data into the RSA.  

* Memory Arm - A pushbutton used to condition the RSA prior to accepting 

input data. Once depressed, the input memory is not allowed to recycle and no 

analysis may be performed.  

* Memory Store - A pushbutton .used to allow data to enter into the input 

memory for storage.  

* Memory End - A pushbutton used to prevent any further data from entering the 

input memory if full capacity of the memory is not to be used.  

* Clock - A two position switch used to control the input memory write clock.  

In the INT position the RSA uses it's internally adjusted clock to write data 

into the memory. The EXT position allows the RSA to accept an external 

clock signal. The external clock allows the RSA to vary the rate at which data 

is being stored in proportion to a varying tape speed from the magnetic tape 

playback system.  

* ID - This is a ten position thumbwheel switch used to select the location of 

design response spectra to be compared with the actual response spectra. A 

chart is provided above the switch for indicating which location is associated 

with each ID number.  

* Display - A two position switch used to select the means of display Of the peak 

response acceleration. In the SCOPE position the peak spectra may be 

displayed on an external oscilloscope. In the PRINTER position the peak 

spectra data will be printed on the RSA's printer.  
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* Ovei--G Reset - A pushbutton used to clear the over-g indication after the 

over-g condition no longer exists. Over-g occurs when the actual response 

spectra exceeds the design response spectra.  

* Print - A pushbutton used to clear data out of the printer by causing the 

printer to print the data.  

* Paper Advance - A pushbutton used to allow the operator to advance the paper 

out of the printer.  

* Power On/Off Switch 

d. Magnetic Tape Playback System 

The following controls are provided on the magnetic tape playback panel: 

* Power Select Switch - This is a four position switch used to control power to 

the system. The OFF position disconnects all AC and DC power. The AC RUN 

position connects 110 VAC to the panel. The BATTERY RUN position 

connects the 12 V battery power supply to the panel. The BATTERY CHARGE 

position applies the 110 VAC power to the battery charger.  

* Transport On/Off Switch - This switch is used to control power to the tape 

transport motor.  

* Rewind/Forward Slide - This control is located on the tape transport. It is 
used to fast rewind or fast forward the tape transport.  

* Stylus On/Off - Used to control power to the stylus pen.  

* Stylus Cal/Run/Zero - In the RUN position the stylus motor receives signals 

from the tape being played. In the CAL position the stylus deflection can be 

checked and adjusted by use of a potentiometer. The ZERO position is used to 

center the stylus.  
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* Gain Factor Rotary Switch - This four position switch is used to control the 

amount of voltage used to deflect the chart stylus. This results in the operator 

being able to select the scale over which he wishes to use the stylus.  

* Chart Drive - This is a two position switch used to select either a 25 mm/sec 

or a 50 mm/sec chart paper speed.  

* Channel. Select - This is a four position switch used to select which tape 

channel will be played on the chart recorder. POSITION I corresponds to the 

north-south channel, POSITION 2 to the east-west channel, POSITION 3 to the 

verticle channel, and OFF corresponds to the reference channel.  

* Stylus Heat - This dial positions the potentiometer to control the voltage to 

the stylus heating element.  

* AC and DC fuses for overcurrent protection to the device.  

e. Strong Motion Accelerograph 

The only controls for the accelerographs is a five position calibration keylock. The 

positions and their functions are as follows: 

* Off - Power supply interruption 

* Test - Actuates the accelerographs. for as long as the key is in this position.  

* Calibrate - Provides a 12 volt reference signal to the accelerometer, causing 

mass deflection, to which the accelerometers are then calibrated.  

* Natural Frequency - Removes the damping from the accelerometers allowing 

them to switch freely.  

* Operate - Places the system in a ready condition which allows a seismic event 

to actuate the system.  
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C. SYSTEM ALARMS 

The following annunciator information covers the major alarms associated with the 

Meteorlogical Instrumentation and Seismic Monitoring Systems and associated 

instrumentation: 

ANNUNCIATOR PANEL PAGE 

61C .... . . . . . . . . . . . . . . ....... 18-19 

61C21 SEISMIC RECORDING SYSTEM ACTIVATION 

1. Initiating Device: L-167 (Seismic Monitor Panel) 

2. Reference Drawings: N/A 

3. Probable Causes: SMA-3 cassette recording system is activated.  

4. Action Required: Refer to 5023-3-5.27, "Earthquake".  

5. Reference Documents: S023-3-5.27 

Tech. Specs. 4.3.3.3.2 
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C. SYSTEM ALARMS (Continued) 

61C22 OPERATING BASIS EARTHQUAKE ACCELERATION 

1. Initiating Device: L-167 (Seismic Monitor Panel) 

2. Reference Drawings: N/A 

3. Probable Causes: Operating Basis Earthquake (OBE) is exceeded at either of 
the two strong motion accelerometers.  

4. Action Required: Refer to S023-3-5.27 "Earthquake" 

5. Reference Documents: S023-3-5.27 

Study Guide # I 12, "Seismic Monitoring System" 

Tech. Specs. 4.3.3.3.2 
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11. SYSTEM INTERFACES 

A. PHYSICAL CONNECTIONS AND/OR SUPPORT SYSTEMS 

Both the Meteorlogical Instrumentation and the Seismic Monitoring Systems are 
designed to be stand alone systems. The only physical connection they have with 
plant systems is through the 208/120 VAC non-IE system. The system provides 
instrument power to the meteorlogical recorders and the seismic monitoring panel.  

B. INPUTS TO PLANT PROTECTION SYSTEMS 

The seismic switches of the Seismic Monitoring System provide control room alarms 
and inputs to the Reactor Protection System's seismic scram package. These signals 
are used to generate a seismic-high trip if there is an earthquake that is 60% of OBE 
strength or better.  
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IV. SYSTEM OPERATIONS 

THIS SECTION OUTLINES THE MAJOR STEPS PERFORMED DURING SYSTEM 

OPERATION AND IS NOT INTENDED TO SUBSTITUTE FOR PLANT OPERATING 

PROCEDURES.  

A. NORMAL OPERATIONS 

In normal operations, the Meteorlogical Instrumentation System is continuously 

recording meteorlogical data and the Seismic Monitoring System is in standby for a 

seismic event. Neither system requires any extensive operator interaction. The 

meteorlogical instrumentation requires log entries each shift and daily channel 

checks. The Seismic Monitoring System requires periodic infrequent checks and 

calibration and the recovery of data tapes following a system activation.  

B. INFREQUENT OPERATIONS 

The only infrequent operations are the periodic channel checks and calibrations 

performed or the Seismic Monitoring System equipment by the instrument 
technicians. These operations and their frequencies are listed as follows: 

* Monthly Channel Check 

SMA-2 
SMA-3 

* Semi-Annual Functional Test 

SMA-2 

SMA-3 
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* Eighteen Months Channel Calibration 

SMP- I (Playback Unit) 

PRA 

PSR 

Seismic Scram 

C. ABNORMAL OPERATIONS 

1. Meteorlogical 

The only abnormal operation for the Meteorlogical System is upon accidental or 
deliberate release of radioactivity to the environment. In these situations, data 
from the meteorlogical digitized magnetic tape recorded is telecommunicated to the 
SCE General Office for use in determining radiation dispersion to the environment.  
The Watch Engineer uses data from his own recorders in determining the same 
dispersion.  

2. Seismic 

When a seismic event occurrs which actuates the Seismic Monitoring System, the 
instrument technicians retrieve the tapes and record plates from the recorders and 
accelerographs. The recorded information is analyzed to assess the surveillance 
activity required to assure plant integrity.  
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V. DATA TABLES 

A. SYSTEM DATA 

1. Strong Motion Accelerometer Locations 

Type SMA Location 

SMA-3 Steam Generator Base Support, 15' 
SMA-3 Pressurizer Base Support, 45' 

SMA-3 Reactor Coolant Pump 003, 45' 
SMA-3 Containment Base in Tendon Gallery 
SMA-3. Containment Operating Level 
SMA-2 Unit I Free Field 
SMA-2 Control Building Basement 
SMA-2 Control Building 85' Level Roof 

SMA-2 Safety Equipment Building Base Slab 
SMA-2 Safety Equipment Building Piping Support 
SMA-2 Radwaste Building Equipment Support 
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B. NUMERICAL DATA SUMMARY 

Data Name Value Located on Page(s) 

Seismic Switch Setpoint 
Containment Base in Tendon Gallery 0.40 Hor./O.50 Vert. 8 

Steam Generator Base Support 0.45 Hor./0.30 Vert. 8 
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VI. TECHNICAL SPECIFICATIONS 

THE FOLLOWING IS A SUMMARY OF SYSTEM TECHNICAL SPECIFICATIONS.  
FOR PURPOSES OF PLANT OPERATION, ENSURE THAT THE MOST RECENT 
TECHNICAL SPECIFICATION LIMITS ARE MET.  

A. DISCUSSION 

Both the Meteorlogical Instrumentation and the Seismic Monitoring Systems have 
Technical Specifications associated with them. For the Meteorlogical System, all 
instruments must be operable at all times or a report must be filed with the NRC 
within seven days detailing plans for repair. This specification ensures that 

sufficient meteorlogical data is available for estimating potential radiation doses to 
the public as a result of routine or accidental release of radioactive materials to the 
atmosphere.  

The Seismic Monitoring System is required to be operable at all times, but thirty 
days are allowed before a report must be filed with the NRC. This Tech. Spec.  
ensures that sufficient capability is available to promptly determine the magnitude 

of a seismic event, evaluate the response of those features important to safety and 
determine the need for a plant shutdown.  

B. RELEVANT SECTIONS 

* 3/4.3.3.3.3 Seismic Instrumentation 
* 3/4.3.3.3.4 Meteorlogical Instrumentation 
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VII. REFERENCES 

DOCUMENT DESCRIPTION DOCUMENT NUMBER REVISION 

FSAR Volume 2 Section 2.5 

FSAR Volume 3 Section 2.5B 

FSAR Volume 9 Section 3.7 

SCE Study Guides 

Seismic Monitoring System 102 

Meteorlogical Instrumentation 101 

Unit I Weather Station Handout 

I and C Test Procedures 

Seismic Time History Accelerometer S023-11-2.0 *2 
Model SMA-3 Channel Check 

Surveillance Requirements for S023-11-2.1 3 
Seismic Time History Accelerometer 
Model SMA-3 Functional Test 

Seismic Time History Accelerograph 5023-11-2.2 2 
Model SMA-3 Magnetic Tape Playback 
Model SMA- I Channel Calibration 

Surveillance Requirements for S023-11-2.3 3 
Seismic Time History Accelerometer 
Model SMA-2 Channel Check 

Surveillance Requirements for 5023-11-2.4 2 
Seismic Time History Accelerometer 
Model SMA-2 Functional Test 

Triaxial Peak Recording Accelerograph S023-11-2.6 I 
Channel Calibration 

Seismic Peak Shock Recorder S023-11-2.7 I 
Model PSR I200 and Peak Shock 
Annunciator Channel Calibration 

Seismic Scram Instrument Channel Calibration S023-11-2.9 0 
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VII. REFERENCES (Continued) 

DOCUMENT DESCRIPTION DOCUMENT NUMBER REVISION 

Technical Manuals 

Instructions and Test Procedures S023-508-9-47-0 
for Peak Acceleration Recorder 

Instructions and Test Procedures 5023-508-9-48-0 
for Peak Shock Annunciator 

Operating Instructions SMA-3 S023-508-9-69-0 

Magnetic Tape Playback Unit S023-508-9-70-0 
Operating Instructions 

Peak Acceleration Recorder Instructions 5023-508-9-71-0 

Peak Shock Recorder Instructions S023-508-9-72-0 

Peak Shock Annunciator Instructions 5023-508-9-73-0 

Operation Manual for Response S023-508-9-74-0 
Spectrum Analyzer 

Normal Operation of Magnetic S023-508-9-75-0 
Tape Playback Unit SMA- I 

Operating Instructions for SMA-2 S023-508-9-80-0 

Operation of VS- I Seismic Switch S023-508-9-86-I 

Instruction Manual Analoge Recorders S023-508-10-2-0 
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VIII. FIGURES 

FIGURE NO. DESCRIPTION 

Figure I ................... Seismic Instrumentation Locations 

Figure 2 .................... Wind Speed/Direction Sensor 

Figure 3 .................... Seismic Monitoring Panel L-167 

Figure 4 .................... Response Spectrum Analyzer Printout 
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