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1.21.21.21.2    MMMModelodelodelodelssss    

    

    

    

    

                            

    OOOOutput signal portutput signal portutput signal portutput signal port    

    

MMMModelodelodelodelssss    

    

All four kindsAll four kindsAll four kindsAll four kinds    

DifferentDifferentDifferentDifferent    

PWB PWB PWB PWB     

of of of of     

CONTROLCONTROLCONTROLCONTROL    

UNITUNITUNITUNIT    

Step signalStep signalStep signalStep signal    

    

1/61/61/61/6°、°、°、°、3333φφφφ        

Serial signalSerial signalSerial signalSerial signal    

    

IEC61162IEC61162IEC61162IEC61162----1111    

Ed.2Ed.2Ed.2Ed.2    

orororor        

IEC61162IEC61162IEC61162IEC61162----2222    

            

Rate of turn signal Rate of turn signal Rate of turn signal Rate of turn signal     

    

±±±±5V/305V/305V/305V/30°°°°/min/min/min/min,,,,    

±±±±11110V/1200V/1200V/1200V/120°°°°/min /min /min /min 

orororor    

±±±±10V/10V/10V/10V/300300300300°°°°/min/min/min/min    

1111    Step typeStep typeStep typeStep type     MIFC MIFC MIFC MIFC    9999    5555    

2222    

Type SType SType SType S    

(Single) (Single) (Single) (Single)     

Serial typeSerial typeSerial typeSerial type     SIFC SIFC SIFC SIFC    4444    10101010    

3333    Step typeStep typeStep typeStep type    MCOIFMCOIFMCOIFMCOIF    9999    5555    

4444    

Type DType DType DType D    

(Dual) (Dual) (Dual) (Dual)     

Serial typeSerial typeSerial typeSerial type    SCOIFSCOIFSCOIFSCOIF    4444    10101010    

3333    

                ↑↑↑↑    Type S = MASTER COMPASS Type S = MASTER COMPASS Type S = MASTER COMPASS Type S = MASTER COMPASS ××××1 (Single)1 (Single)1 (Single)1 (Single)    

                    ↑↑↑↑ Type D = MASTER COMPASS  Type D = MASTER COMPASS  Type D = MASTER COMPASS  Type D = MASTER COMPASS ××××2  (Dual) 2  (Dual) 2  (Dual) 2  (Dual)         

    

    

    

    

    

    

    

Fig. Fig. Fig. Fig. １１１１----１１１１        TGTGTGTG----8000 m8000 m8000 m8000 modelodelodelodels ands ands ands and    output signal pooutput signal pooutput signal pooutput signal portrtrtrt 
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MASTER 

COMPASS 

CONTROL UNIT 

[[[[Type S (Type S (Type S (Type S (SingleSingleSingleSingle)])])])]    

    

    

    

    

    

    

    

                                                    

    

    

    

    

    

※Different PWB    

Step Step Step Step typetypetypetype    

※MIFC PWB 

Output signal 

(REPEATER COMPASS) 

 

 

 

 

 

Step signal max 9 ports 

Serial signal max 5 ports 

Serial signal max 10 ports 

Rate of turn signal  

max 3 ports 

Serial Serial Serial Serial typetypetypetype    

※SIFC PWB 

Step signal max 4 ports 

    

OROROROR 

MASTER 

COMPASS 

CONTROL UNIT 

[Type [Type [Type [Type DDDD ( ( ( (DualDualDualDual)])])])]    

    

    

    

    

    

    

    

                                                    

    

    

    

    

    

※Different PWB    

Step Step Step Step typetypetypetype    

※MCOIF PWB 

Output signal 

(REPEATER COMPASS) 

 

 

 

 

 

Step signal max 9 ports 

Serial signal max 5 ports 

Serial signal max 10 ports 

Rate of turn signal  

max 3 ports 

Serial Serial Serial Serial typetypetypetype    

※SCOIF PWB 

Step signal max 4 ports 

    

OROROROR 

MASTER 

COMPASS 

Fig. Fig. Fig. Fig. １１１１----2222        Type S (Type S (Type S (Type S (SingleSingleSingleSingle) output signal) output signal) output signal) output signal    

 

Fig. Fig. Fig. Fig. １１１１----3333        TypeTypeTypeType D D D D ( ( ( (DualDualDualDual))))    output signaloutput signaloutput signaloutput signal    
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CONTACT CAPACITYCONTACT CAPACITYCONTACT CAPACITYCONTACT CAPACITY        

2mA/2mA/2mA/2mA/circuitcircuitcircuitcircuit        
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1.4 Unit location1.4 Unit location1.4 Unit location1.4 Unit location    

    

    

    

    

    

    

    

    

    

    

    

    

    

Fig. Fig. Fig. Fig. １１１１----4444    Type S (Type S (Type S (Type S (SingleSingleSingleSingle) unit location) unit location) unit location) unit location 

TGTGTGTG----8000 8000 8000 8000 OPERATION PANELOPERATION PANELOPERATION PANELOPERATION PANEL    

Mounting location of each unitMounting location of each unitMounting location of each unitMounting location of each unit (Type S  [Single]) (Type S  [Single]) (Type S  [Single]) (Type S  [Single])    

    

One example of the mounting location is show below.One example of the mounting location is show below.One example of the mounting location is show below.One example of the mounting location is show below.    

Refer to the finished plan maintained in the ship.Refer to the finished plan maintained in the ship.Refer to the finished plan maintained in the ship.Refer to the finished plan maintained in the ship.    

・・・・Mounting location of the master compass, operation panel, power supply and control unit.Mounting location of the master compass, operation panel, power supply and control unit.Mounting location of the master compass, operation panel, power supply and control unit.Mounting location of the master compass, operation panel, power supply and control unit.    

 (In case of PR (In case of PR (In case of PR (In case of PR----6000 automatic steering system.) 6000 automatic steering system.) 6000 automatic steering system.) 6000 automatic steering system.)     

 

TGTGTGTG----8000 8000 8000 8000 CONTRCONTRCONTRCONTROL UNITOL UNITOL UNITOL UNIT    

&&&&    POWER SUPPLYPOWER SUPPLYPOWER SUPPLYPOWER SUPPLY    

    

TGTGTGTG----8000 8000 8000 8000 MASTER COMPASSMASTER COMPASSMASTER COMPASSMASTER COMPASS    
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Mounting location of each unitMounting location of each unitMounting location of each unitMounting location of each unit  (Type D  [Dual])  (Type D  [Dual])  (Type D  [Dual])  (Type D  [Dual])    

    

One example of the mounting location is show below.One example of the mounting location is show below.One example of the mounting location is show below.One example of the mounting location is show below.    

Refer to the finished planRefer to the finished planRefer to the finished planRefer to the finished plan maintained in the ship. maintained in the ship. maintained in the ship. maintained in the ship.    

・・・・Mounting location of the master compass, operation panel, power supply and control unit.Mounting location of the master compass, operation panel, power supply and control unit.Mounting location of the master compass, operation panel, power supply and control unit.Mounting location of the master compass, operation panel, power supply and control unit.    

 (In case of PR (In case of PR (In case of PR (In case of PR----6000 automatic steering system.) 6000 automatic steering system.) 6000 automatic steering system.) 6000 automatic steering system.)     

 

TGTGTGTG----8000800080008000    

MASTER COMPASSMASTER COMPASSMASTER COMPASSMASTER COMPASS    

TGTGTGTG----8000800080008000    CONTROL UNITCONTROL UNITCONTROL UNITCONTROL UNIT    

&&&&    POWER SUPPLYPOWER SUPPLYPOWER SUPPLYPOWER SUPPLY    

    

TGTGTGTG----8000800080008000    

OPERATION PANELOPERATION PANELOPERATION PANELOPERATION PANEL        

  

Fig. Fig. Fig. Fig. １１１１----5555    Type D (Dual) unit locationType D (Dual) unit locationType D (Dual) unit locationType D (Dual) unit location 
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2222. . . . OperationOperationOperationOperation    

2222.1.1.1.1    Start and runningStart and runningStart and runningStart and running. . . .  

* Refer to Fig. 2-1. 

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

1. 1. 1. 1. StartStartStartStart    

Turn on POWER switch on the operation panel. 

System software version number of the control unit and the master 

compass are indicated on DATA DISPLAY⑧ in Fig. 2-1.  

 

Note: 

- In case system is programmed for “timer start”, set the 

departure time from the operation paneｌ. 

2. 2. 2. 2. Last azimuthLast azimuthLast azimuthLast azimuth    

(Sensitive element (Sensitive element (Sensitive element (Sensitive element 

standingstandingstandingstanding----up motionup motionup motionup motion)))) 

Wait for the phantom ring turning for 360°clockwise. 

 

Note: 

- If rotor in the sensitive element is rotating, system will put the 

breaks on the rotor (about 4 minutes max). During breaking, it is 

notified by flickering on LED⑪(GYRO) in Fig. 2-1. When rotor 

stops, LED⑪(GYRO) will be on constantly.  

- The standing-up motion of the sensitive element continues for 

approximately about 1minutes (Maximum 30 minutes for 

TG-8500). 

 
3. Repeater and serial3. Repeater and serial3. Repeater and serial3. Repeater and serial    ssssignalignalignalignal        

output startoutput startoutput startoutput start....    

4. 4. 4. 4. Set the startSet the startSet the startSet the startinginginging    azimuthazimuthazimuthazimuth 

Set the starting azimuth by pushing 「▲」 or 「▼」. Initiate the 

system by pushing  「ACK/ENT」. 

The DATA DISPLAY⑧ on Fig. 2-1 indicates the Gyro true bearing

and the phantom ring physically turns to the entered starting 

azimuth as a starting point. 

 

Note:  

- If 「ACK/ENT」 is not pushed, this system automatically 

proceeds to the next sequence after 3 minutes.  

5555. . . . Rotor start rotatingRotor start rotatingRotor start rotatingRotor start rotating    

(2 minutes)(2 minutes)(2 minutes)(2 minutes)    

The rotor starts to rotate and then it reaches to the max. speed in 

approx. 2 minutes. 

The follow-up of the Gyro bearing system starts and the 

north-seeking motion starts. 

6666. . . . FollowFollowFollowFollow----up operation startup operation startup operation startup operation start    
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Fig. 2Fig. 2Fig. 2Fig. 2----1  1  1  1  TGTGTGTG----8000 o8000 o8000 o8000 operation panelperation panelperation panelperation panel    

Sensitive element controlSensitive element controlSensitive element controlSensitive element control
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2.2 2.2 2.2 2.2 SSSSensitive element control ensitive element control ensitive element control ensitive element control （（（（sssstarttarttarttart----up sequenceup sequenceup sequenceup sequence））））    

 

This section describes briefly how sensitive element is controlled and its start-up sequence. 

It also describes the difference between normal mode and test mode “b”. 

 

 

 

 

* Refer to Fig. 2-2 thru Fig. 2-4. 

 

 

 

 

 

 

                                    

 

 

 

 

 

     The brake is applied to the rotor until it stops. 

     Ｉｔ takes 8～240 seconds. 

 

 

 

  

    

 

 

 

 

          

0 second. 

 

 

 

 

 

    

 

 

 

 

      

10 seconds                                      60 seconds 

(Normal mode)                                    (Test mode “b” )  

 

 

1. T1. T1. T1. Turn onurn onurn onurn on the power s the power s the power s the power swwwwitch.itch.itch.itch.    ((((Operation PanelOperation PanelOperation PanelOperation Panel).).).).    

   

2222. . . . Last azimuthLast azimuthLast azimuthLast azimuth finding motion starts. finding motion starts. finding motion starts. finding motion starts.    

・・・・PPPPhantom ring rotates clockwise until it finds the zerohantom ring rotates clockwise until it finds the zerohantom ring rotates clockwise until it finds the zerohantom ring rotates clockwise until it finds the zero----cross point.cross point.cross point.cross point.    

・・・・PPPPhantom ring rotates to the ahantom ring rotates to the ahantom ring rotates to the ahantom ring rotates to the azimuth zimuth zimuth zimuth angle that was measured angle that was measured angle that was measured angle that was measured at at at at lastlastlastlast time time time time....    

3. S3. S3. S3. Sensitive ensitive ensitive ensitive EEEElementlementlementlement (S/E) (S/E) (S/E) (S/E) stand up.  stand up.  stand up.  stand up. (F(F(F(First controlirst controlirst controlirst control))))    

・・・・MCC PWB measures the relative angle between the S/E and the horizontal ring by MCC PWB measures the relative angle between the S/E and the horizontal ring by MCC PWB measures the relative angle between the S/E and the horizontal ring by MCC PWB measures the relative angle between the S/E and the horizontal ring by 

using the hausing the hausing the hausing the haｌｌｌｌｌｌｌｌ sensor sensor sensor sensorssss of HRZC PWB.  of HRZC PWB.  of HRZC PWB.  of HRZC PWB. ⇒“⇒“⇒“⇒“LLLLine Aine Aine Aine A”””” in Fig. 2 in Fig. 2 in Fig. 2 in Fig. 2----2.2.2.2.    

・・・・MCC PWB make the S/E to rotate the DST thru HRZC PWB so that S/E become MCC PWB make the S/E to rotate the DST thru HRZC PWB so that S/E become MCC PWB make the S/E to rotate the DST thru HRZC PWB so that S/E become MCC PWB make the S/E to rotate the DST thru HRZC PWB so that S/E become 

parallel to the Horizontal ring reference.parallel to the Horizontal ring reference.parallel to the Horizontal ring reference.parallel to the Horizontal ring reference.    

NormalNormalNormalNormal    mode startmode startmode startmode start        

(Press just POWER .) 

Test Test Test Test modemodemodemode    ““““bbbb” start” start” start” start        

(Press DISP+SET on ｔhen turn on the POWER.) 

(Test mode “b” requires to press DISP, SET and  

POWER at the same time.) 
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                               Keep continue stop 4. 

        50～162 seconds. Until ENT key is pressed           Without rotating the rotor in the S/E. 

                              (Operation Panel).                                                   

 

 

 

 

 

 

 

120 seconds. 

 

 

 

 

 

 

 

                                                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. S/E4. S/E4. S/E4. S/E stand up.  stand up.  stand up.  stand up. (S(S(S(Secondecondecondecond    controlcontrolcontrolcontrol))))    

    ・・・・In addition to the measureIn addition to the measureIn addition to the measureIn addition to the measurementmentmentment    by by by by ““““Line ALine ALine ALine A””””, , , , MCC PWB measures MCC PWB measures MCC PWB measures MCC PWB measures the rotor the rotor the rotor the rotor     

position in S/E by using the pick up coil (X) of S/E. position in S/E by using the pick up coil (X) of S/E. position in S/E by using the pick up coil (X) of S/E. position in S/E by using the pick up coil (X) of S/E. ⇒“⇒“⇒“⇒“Line BLine BLine BLine B””””    in Fig. 2in Fig. 2in Fig. 2in Fig. 2----2.2.2.2.    

・・・・MCC PMCC PMCC PMCC PWB make the S/E to rotate the DST thrWB make the S/E to rotate the DST thrWB make the S/E to rotate the DST thrWB make the S/E to rotate the DST thru HRZC PWB u HRZC PWB u HRZC PWB u HRZC PWB so that so that so that so that aaaair bubble of ir bubble of ir bubble of ir bubble of 

rotor level rotor level rotor level rotor level gauge gauge gauge gauge becomebecomebecomebecome almost the center. almost the center. almost the center. almost the center. 

5. S5. S5. S5. S/E/E/E/E r r r rotor start rotatingotor start rotatingotor start rotatingotor start rotating    

6. 6. 6. 6. FollowFollowFollowFollow----up startup startup startup start of h of h of h of horizontaorizontaorizontaorizontal and azimuthl and azimuthl and azimuthl and azimuth    

   (setting start).   (setting start).   (setting start).   (setting start).    

・・・・Measures stop monitoring of Measures stop monitoring of Measures stop monitoring of Measures stop monitoring of ““““Lain ALain ALain ALain A””””....    

Measures uses only thMeasures uses only thMeasures uses only thMeasures uses only the e e e ““““Line BLine BLine BLine B””””....    

・・・・MCC PWB measures the rotor position in MCC PWB measures the rotor position in MCC PWB measures the rotor position in MCC PWB measures the rotor position in 

S/E by using the pick up coil (X) of S/E. S/E by using the pick up coil (X) of S/E. S/E by using the pick up coil (X) of S/E. S/E by using the pick up coil (X) of S/E. ⇒⇒⇒⇒

““““Line BLine BLine BLine B””””    

・・・・MCC PMCC PMCC PMCC PWB make the S/E to rotate the DST WB make the S/E to rotate the DST WB make the S/E to rotate the DST WB make the S/E to rotate the DST 

thru HRZC PWB thru HRZC PWB thru HRZC PWB thru HRZC PWB so that so that so that so that aaaair bubble of rotor ir bubble of rotor ir bubble of rotor ir bubble of rotor 

level level level level gauge gauge gauge gauge becomebecomebecomebecome almost the center. almost the center. almost the center. almost the center. 

During this stage, VR1/VR2 of HRZC PWB does not 

perform any function. 
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DSTDSTDSTDST    

DDDDirect 

SSSServo 

TTTTorquer 

    

    

    

HRZC PWBHRZC PWBHRZC PWBHRZC PWB    

Hall sensor 

    

    

    

    

    

    

    

    

Sensitive elementSensitive elementSensitive elementSensitive element    

2nd

  

Pick up coil (measures). 

“X “= Inclination angle 

 

Refer to Fig. 2-4 

 

 

                       MCC PWBMCC PWBMCC PWBMCC PWB    

Line A 

Line B 

"Line A" signals from Hall sensors 

are used only for the initial stage 

of keeping S/E parallel relative to 

the horizontal ring. 

Fig. 2Fig. 2Fig. 2Fig. 2----2    2    2    2    Sensitive element controlSensitive element controlSensitive element controlSensitive element control    flowflowflowflow    
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Hall 

sensor 

 

2nd

 

 

P/U coil 

North 

Rotor  

Hall 

sensor 

2nd

 

 

P/U coil  

South 

 

(Inside) 

1st

 

 

P/U coil 

North 

(Inside) 

1st

 

 

P/U coil 

South 

Fig. 2Fig. 2Fig. 2Fig. 2----4444            SSSSensitiveensitiveensitiveensitive    element and P/U coilelement and P/U coilelement and P/U coilelement and P/U coil    

 

Fig. 2Fig. 2Fig. 2Fig. 2----3333   HRZC PWB   HRZC PWB   HRZC PWB   HRZC PWB    and Hall sensorsand Hall sensorsand Hall sensorsand Hall sensors    

The gap between P/U coil 

and the rotor (“X “ signal) 
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2.3 2.3 2.3 2.3 TGTGTGTG----8000 8000 8000 8000 ooooperating perating perating perating ppppanelanelanelanel        

    (Indicated data)    (Indicated data)    (Indicated data)    (Indicated data)    

    

    

    

    

 

                  

 

                                                        

    

    

                                

 

 

 

 

    

                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

    

    

    

***.*    

S.S.G or S.S.E or GYt 

***.*    

G.Sd or Ｈ.Sd or L.Sd or Ｓ.Sd  

****   

Err 

S.S.G = SSSSteering. SSSSensor. GGGGyro-compass 

S.S.E = SSSSteering. SSSSensor. EEEExternal sensor 

GYt = GyGyGyGyro-compass ttttrue bearing (dual) 

 

C.P.S = CCCComppppasssss 

LA.n = L L L Laaaatitude.    NNNNorth  

LA.S = LLLLaaaatitude.    SSSSouth 

G.Sd =    GGGGps. SSSSpeedddd    

Ｈ.Sd = HHHHand. SSSSpeedddd 

L.Sd =    LLLLog. SSSSpeedddd 

Ｓ.Sd = SSSSerial. Log SSSSpeedddd 

ｒｔ. = RRRRate. of    tttturn 

Err = ErrErrErrError 

***.*  

ESt or GYt 

ESt = EEEExternal SSSSensor ttttrue bearing 

GYt = GyGyGyGyro-compass ttttrue bearing 

 

Press DISPDISPDISPDISP 

1. 1. 1. 1. True bearing 1:True bearing 1:True bearing 1:True bearing 1:    ・・・・・・・・・・・・※※※※ a a a a        

2. 2. 2. 2. True bearing 2:True bearing 2:True bearing 2:True bearing 2:    ・・・・・・・・・・・・※※※※    aaaa    

3. 3. 3. 3. Master Master Master Master compass compass compass compass bearing:bearing:bearing:bearing: 

6. 6. 6. 6. Rate of turn:Rate of turn:Rate of turn:Rate of turn:    ・・・・・・・・・・・・※※※※    ｄｄｄｄ    

7. 7. 7. 7. Alarm contentAlarm contentAlarm contentAlarm content:::: 

 

Fig. 2Fig. 2Fig. 2Fig. 2----5   5   5   5   DataDataDataData    and and and and mode displaymode displaymode displaymode display     

***.*  

C.P.S     

4. 4. 4. 4. Latitude:Latitude:Latitude:Latitude:    ・・・・・・・・・・・・※※※※    ｂｂｂｂ    

***.*   

LA.n or LA.S    

****   

ｒｔ.  

5. 5. 5. 5. Ship's speedShip's speedShip's speedShip's speed::::    ・・・・・・・・・・・・※※※※    ｃｃｃｃ    
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※※※※ a a a a        Steering sensor selectionSteering sensor selectionSteering sensor selectionSteering sensor selection    

To select the gyro-compass, push the GYRO with pressing ACK/ENT . 

To select the external heading sensor, push the EXT with pressing ACK/ENT . 

    

    

    

※※※※    ｂｂｂｂ        Setting of latitude inputSetting of latitude inputSetting of latitude inputSetting of latitude input    

First press SET , then select either "GPS"（GPS） or "GYro"(GYRO) by pushing  

▲ or ▼. Enter the selection by pushing ACK/ENT     

 

When "H.Sd"(MANUAL) was selected, as the latitude is displayed in the data indicator,  

set the latitude by pushing ▲ or ▼ and push again ACK/ENT . 

Hereafter calculated latitude by ship's speed and the true bearing is indicated by using the 

manually entered latitude. 

    

    

    

※※※※    ｃｃｃｃ        Setting of ship's speed inputSetting of ship's speed inputSetting of ship's speed inputSetting of ship's speed input    

Push SET , and select one of the following modes; "G.Sd" (GPS), "H,Sd"(MANUAL), 

"L.Sd"(LOG PULSE), or "S.Sd" (LOG SERIAL) by  ▲ or ▼. Enter the selection by pushing 

ACK/ENT . 

 

When "H,Sd"(MANUAL)" was selected, ship's speed is indicated in the data display. Then, set 

ship's speed by pushing  ▲ or ▼, and push again ACK/ENT . 

    

    

    

※※※※    ｄｄｄｄ     Setting of the  Setting of the  Setting of the  Setting of the ““““rate of turn filter constantrate of turn filter constantrate of turn filter constantrate of turn filter constant””””    

When the “rate of turn filter constant” is changed, push SET. Select the “filter constant” by 

pushing  ▲ or ▼. The “filter constant” can be set to 0.5, 1 or 2 through 10 in 2 seconds 

step. Enter the selection by pushing ACK/ENT . 
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2.4 Service mode2.4 Service mode2.4 Service mode2.4 Service mode    

    

2.4.1 T2.4.1 T2.4.1 T2.4.1 Test mode est mode est mode est mode ““““bbbb””””        

 

    

PurposePurposePurposePurpose    

・Stop the spinning of sensitive element rotor for the preparation of various test and adjustment.   

- Wait until the phantom ring to rotate 360 degrees. Wait up to 4 minutes until the complete 

rotor stoppage in the sensitive element.  

･Step and serial signal output check.   

 

OperationOperationOperationOperation    

<Step and serial signal output check.>    

･Press DISPDISPDISPDISP+    SETSETSETSET on the operating panel, and press POWERPOWERPOWERPOWER.  

･Last azimuth (the card rotate for 360 degrees.) 

･Set 0/90/180/270°by ▲/▼ then press ACK/ENTACK/ENTACK/ENTACK/ENT    

- Step signals reception machinery (repeater compass) should follow-up within ±0.5°. 

- Equipment which receive serial signals from the GYRO should follow-up the azimuth within ±0.5° 

･Press POWERPOWERPOWERPOWER switch to turn off. 

 

 

 

       

    

    

    

    

    

Fig. 2Fig. 2Fig. 2Fig. 2----6   6   6   6   Operating Operating Operating Operating ppppanelanelanelanel    and repeater compassand repeater compassand repeater compassand repeater compass 
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2.4.2 2.4.2 2.4.2 2.4.2 ROTI modeROTI modeROTI modeROTI mode        

    

 

    

    

PurposePurposePurposePurpose    

･ROTI signal output check. 

 

OperationOperationOperationOperation    

   ･Press ACK/ENTACK/ENTACK/ENTACK/ENT+▼ on the operating panel at the same time, then turn on the POWERPOWERPOWERPOWER 

･Last azimuth (Phantom ring turns for 360°.) 

･Press SETSETSETSET , Set to 0°/min ､P/S 20°/min by ▲/▼, then press ACK/ENTACK/ENTACK/ENTACK/ENT.    

    - Output signals should follow-up within 0±0.5 deg/min､P/S 18.5～21.5 deg/min. 

･Press POWERPOWERPOWERPOWER switch to turn off. 

 

 

 

 

       

 

 

 

 

 

 

 

 

    

Fig. 2Fig. 2Fig. 2Fig. 2----7   7   7   7   Operating Operating Operating Operating ppppanelanelanelanel    and rate of turn indicatorand rate of turn indicatorand rate of turn indicatorand rate of turn indicator (ROTI) (ROTI) (ROTI) (ROTI) 
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2.4.32.4.32.4.32.4.3 T T T Test mode est mode est mode est mode ““““aaaa””””        

    

PurposePurposePurposePurpose    

･Zero-cross bearing set. 

Note : When hole on a MCC PWB support frame, the corner of ZRCR PWB plate and a pin are on 

a straight line, MCC PWB display must be 0°. 

If the MCC PWB display is not 0 °, do the test mode “a”. 

OperationOperationOperationOperation    

   ･Rotate the Phantom ring until the hole, the corner and the pin are on a straight line as shown 

in the picture.  

   ･Press DISPDISPDISPDISP+SETSETSETSET+▲ on the operating panel at the same time, then turn on the POWERPOWERPOWERPOWER    

･Last azimuth (Phantom ring turns for 360°.) 

･Press ACK/ENTACK/ENTACK/ENTACK/ENT 

   ･Press POWERPOWERPOWERPOWER switch to turn off.    

    

       

Hole 

Pin 

Corner 

MCC PWB display 

Fig. 2Fig. 2Fig. 2Fig. 2----8888    

Operating Operating Operating Operating ppppanelanelanelanel    and and and and zzzzeroeroeroero----cross bearingcross bearingcross bearingcross bearing....    

 

ZRCR PWB 
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2.4.42.4.42.4.42.4.4    Serial type repeater adjustment modeSerial type repeater adjustment modeSerial type repeater adjustment modeSerial type repeater adjustment mode    

    

    

    

    

    

    

    

TESTTESTTESTTEST    MODEMODEMODEMODE    “b”.“b”.“b”.“b”. 

0000°°°°....    

““““AAAA””””    ““““ONONONON””””    

1111°°°°....    ：：：：    

0000°°°°,,,,    
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2.2.2.2.4.4.4.4.5555    Internal parameterInternal parameterInternal parameterInternal parameter mode mode mode mode    

 

PurposePurposePurposePurpose    

･When sensitive element is replaced, DAMPING GAIN and θOFFSET parameters must be 

entered from the operation panel. 

・Internal parameter check. 

    

    OOOOperationperationperationperation 

    ･Press POWERPOWERPOWERPOWER switch to turn on. 

･Press SETSETSETSET & ACACACACK/ENTK/ENTK/ENTK/ENT at the same time for more than 3 seconds. 

(Internal parameter mode) 

･Push DISPDISPDISPDISP and SETSETSETSET    and change it. 

                                                         

 

                  

 

                                                            

 

 

                             

 

 

 

 

 

 

 

 

 

 

    

    

    

    

    

    

    

    

    

 

 

・In order to change the parameter, press ▲ or ▼ and ACK/ENTACK/ENTACK/ENTACK/ENT. 

･In order to get out of internal parameter mode, press SETSETSETSET & ACK/ENTACK/ENTACK/ENTACK/ENT at the same time for 

more than 3 seconds. 

 

Press SETSETSETSET 

A-1 ⇔ ****  

       1.1U   

 ↓ 

****  

   1.2F 

 ↓ 

****  

   1.3S 

 ↓ 

****  

   1.4L 

   ↓ 

     

Press DISPDISPDISPDISP 

A-2 ⇔ ****  

       2.1o   

 ↓ 

****  

   2.2O 

 ↓ 

****  

   2.3h 

 ↓ 

****  

   2.4E 

   ↓ 

「A-2」「2.1.o」(Azimuth offset A) is use. 

「「「「AAAA----2222」「」「」「」「2.2.O2.2.O2.2.O2.2.O」」」」(Azimuth offset(Azimuth offset(Azimuth offset(Azimuth offset    BBBB) is) is) is) is no use. no use. no use. no use.    

Continue 

 

Continue 

Fig. 2Fig. 2Fig. 2Fig. 2----9  9  9  9      

Internal parameterInternal parameterInternal parameterInternal parameter    displaydisplaydisplaydisplay    
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2.2.2.2.4.4.4.4.6666    Alarm hAlarm hAlarm hAlarm historyistoryistoryistory    modemodemodemode    

 

 

 

PPPPurposeurposeurposeurpose    

・Alarm history check. 

    

OperationOperationOperationOperation    

    ･Press POWERPOWERPOWERPOWER switch to turn on. 

･Press SETSETSETSET & ACK/ENTACK/ENTACK/ENTACK/ENT at the same time for more than 3 seconds. 

 (Internal parameter mode) 

・After displaying 「「「「AAAA----1111」」」」, Press DISPDISPDISPDISP button 2 times. 

・After displaying 「「「「AAAA----3333」」」」, Press SETSETSETSET button 1 times. 

･After displaying 「「「「ErrErrErrErr」」」」, Press ▲. 

     ↓           「3.1E」 

 

・After displaying 「「「「2011201120112011」」」」（Year）, Press ▲.   

     ↓          「3.1E」 

 

・After displaying 「「「「0217021702170217」」」」（month / day）, Press ▲. 

     ↓         「3.1E」 

 

・After displaying 「「「「0000999912121212」」」」（Hour / Error code）, Press ▲. 

「3.1E」 

 

    

 

･Press SETSETSETSET & ACK/ENTACK/ENTACK/ENTACK/ENT at the same time for more than 3 seconds in order to set out of Alarm 

history mode. 

 

                   

               

RRRRecord more thanecord more thanecord more thanecord more than ten (10)  ten (10)  ten (10)  ten (10) most most most most 

recent recent recent recent errors.errors.errors.errors.    

ttttenenenen errors  errors  errors  errors ....        

Rotor tilting angle is abnormal. 

Example  

Fig. 2Fig. 2Fig. 2Fig. 2----10 10 10 10         Alarm hAlarm hAlarm hAlarm historyistoryistoryistory    displaydisplaydisplaydisplay    
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3.2 Internal parameter3.2 Internal parameter3.2 Internal parameter3.2 Internal parameter

BlockBlockBlockBlock

3Digit LED3Digit LED3Digit LED3Digit LED

displaydisplaydisplaydisplay

PramameterPramameterPramameterPramameter

DefaultDefaultDefaultDefault

valuevaluevaluevalue

RangeRangeRangeRange UnitUnitUnitUnit

A-1 1.1.U Damping gain ratio 1.00 0.50 ～ 2.00 %

1.2.F Bearing servo gain ratio 1.00 0.50 ～ 2.00 %

1.3.S Horizontal servo gain ratio 1.00 0.50 ～ 2.00 %

1.4.u Leveling servo gain ratio 1.00 0.50 ～ 2.00 %

1.5.L (φ) phi offset 0.00 -3.00 ～ 3.00 deg.

1.6.t (θ) Theta offset 0.00 -3.00 ～ 3.00 deg.

1.7.G X signal pickup gain 2.32 2.00 ～ 5.00 v/deg.

1.8.c Ks/H 1.477 1.000 ～ 2.000

1.9.r Maximum rate of turn 0.00 - deg./sec

1.A.F Maximum deviation of bearing servo 0.00 - deg.

1.b.S Maximum deviation of horizontal servo 0.00 - deg.

A-2 2.1.o Bearing offset A (for correction of fixed error) 0.00 0.0 ～ 359.9 deg.

*2*2*2*2 2.2.O Bearing offset B (for correction of temporary error)     0.0 0.0 ～ 359.9 deg.

2.3.h Zero-cross bearing 345.3 0.0 ～ 359.9 deg.

2.4.E Zero-cross error allowance 2.0 0.0 ～ 5.0 deg.

2.5.y Year - 2000 ～ 2099

2.6.N Month and day - -

2.7.t Hour and minute - -

2.8.d Total working days - -

2.9.G Display/setting of GPS connection - bE or Non

2.A.L Display/setting of LOG connection - bE or Non

2.b.S Display/setting of LOG(serial) connection - bE or Non

2.c.t Display/setting of "GGA" performance index is ignored or evaluated. - bE or Non

*1*1*1*1 2.d.o Analog output offset for rate of turn 0.00 -1.60～1.60 deg./min

2.e.F Filter time constant for rate of turn 2.00 0.5～10.0 sec

2.F.G Analog output gain for rate of turn 1.00 0.900～1.00 -

A-3 3.1.E Alarm (error) - -

3.2.n Occurred number of zero-cross error - -

3.3.H Maximum zero-cross error - -

3.4.y Occurred year of zero-cross error - -

3.5.N Occurred month/day of zero-cross error - -

3.6.t Occurred hour/minute of zero-cross error - -

3.7.n Occured number of encoder error - -

3.8.r Occured number of reset with WATCH DOG TIMER - -

A-4 4.1.C GPS serial data character length 8 8 or 7

4.2.P GPS serial data parity bit Non Non, Even,Odd

4.3.S GPS serial data stop bits 1 1 or 2

A-5 5.1.C LOG serial data character length 8 8 or 7

5.2.P LOG serial data parity bit Non Non, Even,Odd

5.3.S LOG serial data stop bits 1 1 or 2

A-6 6.1.t [V1.00］Master compass type Std Std or Hsc

6.1.C [V1.01～］External Sensor(standard) serial data character length 8 8 or 7

6.2.u [V1.00］SCC software version number - -

6.2.P [V1.01～］External Sensor(standard) serial data parity bit Non Non, Even,Odd

6.3.u [V1.00］MCC software version number - -

6.3.S [V1.01～］External Sensor(standard) serial data stop bits 1 1 or 2

A-7 7.1.t [V1.00］For the confirmation of extention memu(serial signal) - -

[V1.01～］Master compass type Std Std or Hsc

7.2.S [V1.00］Filter of speed error correction on on or oFF

7.2.u [V1.01～］SCC software version number - -

7.3.u [V1.01～］MCC software version number - -

A-8 8.1.t [V1.01～］For the confirmation of extention memu(serial signal) - -

8.2.S [V1.01～］Filter of speed error correction on on or oFF

8.3.L [V1.10～］Rotor tilting angle monitor - - deg.

8.4.ｔ [V1.12～］Master compasses temperature - -25～75.0 ℃

*１：The maximum value is 5% of the maximum analog output for rate of turn.*１：The maximum value is 5% of the maximum analog output for rate of turn.*１：The maximum value is 5% of the maximum analog output for rate of turn.*１：The maximum value is 5% of the maximum analog output for rate of turn.

     (32 deg./min:1.6deg./min、 130deg./min:6.5deg./min、320deg./min:16.0deg./min、)     (32 deg./min:1.6deg./min、 130deg./min:6.5deg./min、320deg./min:16.0deg./min、)     (32 deg./min:1.6deg./min、 130deg./min:6.5deg./min、320deg./min:16.0deg./min、)     (32 deg./min:1.6deg./min、 130deg./min:6.5deg./min、320deg./min:16.0deg./min、)

*2:This value is cleared at the time of zero crossing pin passage and a power supply OFF.*2:This value is cleared at the time of zero crossing pin passage and a power supply OFF.*2:This value is cleared at the time of zero crossing pin passage and a power supply OFF.*2:This value is cleared at the time of zero crossing pin passage and a power supply OFF.
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4. Troubleshooting4. Troubleshooting4. Troubleshooting4. Troubleshooting

4.1 Alarm code list4.1 Alarm code list4.1 Alarm code list4.1 Alarm code list

AlarmAlarmAlarmAlarm

codecodecodecode

Alarm contentAlarm contentAlarm contentAlarm content

DetailedDetailedDetailedDetailed

codecodecodecode

Possible causePossible causePossible causePossible cause

E-1 Main power is abnormal 1 When the main power (AC power source) is lost. 0

Power is abnormal 2 Power supply unit in the control box becomes over current. 0

3 Power supply unit in the control box becomes over voltage. 0

4 24R is lost. 2

Inverter is abnormal 5 Inverter in the master compass becomes over current. 0

6 Inverter in the master compass becomes over voltage. 0

Control power is abnormal 7 +12.5V is abnormal. 0

8 -12.5V is abnormal. 0

9 +10V is abnormal. 0

10 -10V is abnormal. 0

E-5 　*1*1*1*1 Rotor current is abnormal 11 Gyro rotor current is abnormal. 2

E-6 Rotor tilting angle is abnormal 12 Rotor tilting angle is abnormal. 2

Servo loop is abnormal 13 Horizontal servo loop is abnormal. 2

15 Rate limit is abnormal. 2

E-8 Zero cross is abnormal 37 Zero cross azimuth angle sensor is abnormal. 2

Memory is abnormal 16 Memory is abnormal 0

17 Memory is abnormal 0

18 Memory is abnormal 0

19 Memory is abnormal 0

20 Memory is abnormal 0

Communication error (1) 21 Communication error (MCC→SCC). 2

23 MCC is reset. 2

Communication error (2) 22 Communication error (SCC→MCC). 0

24 SCC is reset. 0

E-c GPS communication off 25 When GPS system is stopped or serial signal from GPS is cut.(timeout is 15 sec.) 1

GPS data abnormal 26 GPS latitude data abnormal.(timeout is 17 sec.) 1

27 GPS speed data abnormal.(timeout is 17 sec.) 1

E-E MAG/EHS communication off 33 When MAG/EHS system is stopped or serial signal from MAG/EHS is cut.(timeout is 15 sec.) 0

E-F MAG/EHS data abnormal 34 EHS data abnormal.(timeout is 17 sec.) 0

E-L EXT. sensor communication off 30 When EXT. sensor system is stopped or serial signal from EXT. sensor is cut.(timeout is 15 sec.) 0

31 EXT. sensor data abnormal.(timeout is 17 sec.)     Bearing field abnormality 0

32 EXT. sensor data abnormal.(timeout is 17 sec.)     Magnetic variation field abnormality 0

E-P LOG(serial) communication off 28 When LOG(serial) system is stopped or serial signal from LOG(serial) is cut.(timeout is 15 sec.) 1

E-U LOG(serial) data abnormal 29 LOG(serial) data abnormal.(timeout is 17 sec.) 1

E-u 　 *1 *1 *1 *1 LOG(contact) data abnormal 38 LOG(contact) is abnormal. 0

E-G Master bearing is abnormal 36 When compensation of the bearing by the encorder signal is not completed. 2

E-r E5V is lost 35 E5V(power supply of serial signal) is lost. 2

*1:  Now, this alarm code is not displayed to customer.*1:  Now, this alarm code is not displayed to customer.*1:  Now, this alarm code is not displayed to customer.*1:  Now, this alarm code is not displayed to customer.

E-n EXT. sensor data abnormal

E-2

E-3

E-4 　*1　*1　*1　*1

E-7 　*1　*1　*1　*1

E-d

E-9 　*1　*1　*1　*1

E-A

E-b　 *1 *1 *1 *1

GYRO true bearing status to PR-6000.("$PTKM" sentence)GYRO true bearing status to PR-6000.("$PTKM" sentence)GYRO true bearing status to PR-6000.("$PTKM" sentence)GYRO true bearing status to PR-6000.("$PTKM" sentence)

"0": GYRO error has not occurred."0": GYRO error has not occurred."0": GYRO error has not occurred."0": GYRO error has not occurred.

"1": There are possibility that GYRO error(less than 5 °) maybe happening.  PR-6000's alarm "E03.4" occurs."1": There are possibility that GYRO error(less than 5 °) maybe happening.  PR-6000's alarm "E03.4" occurs."1": There are possibility that GYRO error(less than 5 °) maybe happening.  PR-6000's alarm "E03.4" occurs."1": There are possibility that GYRO error(less than 5 °) maybe happening.  PR-6000's alarm "E03.4" occurs.

"2": There are possibility that GYRO error(more than 5 °) maybe happening.  PR-6000's alarm "E03.3" occurs."2": There are possibility that GYRO error(more than 5 °) maybe happening.  PR-6000's alarm "E03.3" occurs."2": There are possibility that GYRO error(more than 5 °) maybe happening.  PR-6000's alarm "E03.3" occurs."2": There are possibility that GYRO error(more than 5 °) maybe happening.  PR-6000's alarm "E03.3" occurs.

4 - 1



4.2 Troubles countermeasures4.2 Troubles countermeasures4.2 Troubles countermeasures4.2 Troubles countermeasures

Operational status of this system is always monitored by the on-board CPU.

In this chapter, countermeasures are shown for each abnormality item (refer

to alarm code).

When checking the system, pay full attention to avoid electric shock, and

never try to perform such items that are not written in these checking items

because it may result in the second hazard.

＊Note 1＊

   Whenever fuse or printed circuit is replaced, or when connection is

   checked, disconnect the applied power supply cable from the originated

　  distribution panel.

　  (GPOWER pwb is still operating even when the power supply switch of

　  the control unit was turned off.)

＊Note 2＊

   When the primary of the GPOWER pwb is measured by an oscilloscope,

   perform it after isolated the power supply of the oscilloscope from the

   power supply of the gyrocompass.

   It may cause damage the GPOWER pwb without this isolation.
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r
y
.

E
-
2
 
(
3
)

P
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y

M
a
s
t
e
r
 
c
o
m

p
a
s
s

p
o
w

e
r
 
s
u
p
p
l
y
 
o
v
e
r

v
o
l
t
a
g
e
 
a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
e
 
a
b
n
o
r
m

a
l
i
t
y
 
i
s
 
d
e
f
i
n
e
d
 
w

h
e
n
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
v
o
l
t
a
g
e
 
t
o
 
t
h
e

 
 
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
e
a
c
h
e
s
 
2
4
 
V

 
D

C
 
+
 
3
0
 
%
 
a
n
d
 
t
h
e
 
m

a
i
n
 
p
o
w

e
r
 
s
u
p
p
l
y
 
i
s

 
 
 
 
s
w

i
t
c
h
e
d
 
t
o
 
t
h
e
 
e
m

e
r
g
e
n
c
y
 
 
p
o
w

e
r
 
s
u
p
p
l
y
.
 
 
A

l
t
h
o
u
g
h
 
t
h
e
 
s
w

i
t
c
h
e
d

 
 
 
 
e
m

e
r
g
e
n
c
y
 
p
o
w

e
r
 
s
u
p
p
l
y
 
v
o
l
t
a
g
e
 
e
x
c
e
e
d
s
 
2
4
 
V

 
D

C
 
+
 
3
0
 
%
,
 
t
h
e
 
s
y
s
t
e
m

 
 
 
 
i
s
 
o
p
e
r
a
t
e
d
 
s
u
c
c
e
s
s
i
v
e
l
y
 
b
y
 
t
h
e
 
e
m

e
r
g
e
n
c
y
 
p
o
w

e
r
 
s
u
p
p
l
y
,
 
"
a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
o
f
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
o
v
e
r
 
v
o
l
t
a
g
e
"
 
i
s
 
a
l
a
r
m

e
d
 
b
y
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.

 
 
 
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
t
r
y
 
t
o
 
r
e
c
o
v
e
r
 
t
o
 
t
h
e
 
n
o
r
m

a
l
 
v
o
l
t
a
g
e
 
a
s
 
i
t
 
m

a
y
 
r
e
s
u
l
t
 
i
n

 
 
 
 
s
y
s
t
e
m

 
m

a
l
f
u
n
c
t
i
o
n
.
 
 
W

h
e
n
 
t
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
,
 
a
l
a
r
m

 
c
o
d
e
 
"
E
-
2
"
,

 
 
 
d
e
t
a
i
l
e
d
 
c
o
d
e
 
"
3
"
 
a
n
d
 
"
E
-
1
"
 
o
u
t
p
u
t
s
 
a
r
e
 
p
r
o
d
u
c
e
d
.

(
1
)
 
S
t
o
p
 
a
p
p
l
y
i
n
g
 
o
f
 
t
h
e
 
m

a
i
n
 
p
o
w

e
r
 
s
u
p
p
l
y
 
a
n
d
 
s
t
a
r
t
 
t
h
e
 
g
y
r
o
c
o
m

p
a
s
s
 
b
y
 
t
h
e
 
e
m

e
r
g
e
n
c
y
 
p
o
w

e
r
 
s
u
p
p
l
y
.
 
 
A

t
 
t
h
i
s
 
t
i
m

e
 
c
o
n
f
i
r
m

 
t
h
a
t
 
"
E
-
2
"
 
i
s
 
n
o
t

 
 
 
 
 
g
e
n
e
r
a
t
e
d
.
 
 
A

l
t
h
o
u
g
h
 
"
E
-
1
"
 
i
s
 
g
e
n
e
r
a
t
e
d
,
 
n
e
g
l
e
c
t
 
i
t
.

(
2
)
 
C

h
e
c
k
 
t
h
e
 
e
m

e
r
g
e
n
c
y
 
p
o
w

e
r
 
s
u
p
p
l
y
 
v
o
l
t
a
g
e
 
w

h
e
n
 
a
l
a
r
m

 
c
o
d
e
 
"
E
-
2
"
,
 
d
e
t
a
i
l
e
d
 
c
o
d
e
 
"
3
"
 
i
s
 
g
e
n
e
r
a
t
e
d
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.
 
 
P

e
r
f
o
r
m

 
t
h
e
 
f
o
l
l
o
w

i
n
g
 
(
4
)

 
 
 
 
 
w

h
e
n
 
t
h
e
 
e
m

e
r
g
e
n
c
y
 
p
o
w

e
r
 
s
u
p
p
l
y
 
v
o
l
t
a
g
e
 
i
s
 
l
e
s
s
 
t
h
a
n
 
2
4
 
V

 
D

C
 
+
 
3
0
 
%
.

(
3
)
 
C

h
e
c
k
 
t
h
e
 
m

a
i
n
 
p
o
w

e
r
 
s
u
p
p
l
y
 
a
p
p
l
y
i
n
g
 
s
t
a
t
e
 
f
r
o
m

 
t
h
e
 
s
h
i
p
 
p
o
w

e
r
 
s
u
p
p
l
y
 
w

h
e
n
 
a
l
a
r
m

 
c
o
d
e
 
"
E
-
2
,
 
d
e
t
a
i
l
e
d
 
c
o
d
e
 
"
3
"
 
i
s
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
i
n
 
t
h
e

 
 
 
 
 
a
b
o
v
e
 
(
1
)
.
 
 
(
1
0
0
 
/
 
1
1
0
 
/
 
1
1
5
 
/
 
2
2
0
 
V

 
A

C
±

1
0
 
%
)
 
P

e
r
f
o
r
m

 
t
h
e
 
f
o
l
l
o
w

i
n
g
 
(
4
)
 
i
f
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
m

a
i
n
 
p
o
w

e
r
 
s
u
p
p
l
y
.

(
4
)
 
C

h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
(
h
a
r
n
e
s
s
)
 
f
r
o
m

 
G

P
O

W
R

 
p
w

b
 
(
J
6
)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
6
)
/
D

T
E
R

M
 
p
w

b
(
J
8
)
,
 
a
n
d
 
c
h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
o
r
 
i
n
s
e
r
t
i
n
g
 
s
t
a
t
e
 
f
r
o
m

 
 
 
 
 
G

T
E
R

M
 
p
w

b
(
J
4
)
 
t
o
 
S
C

C
 
p
w

b
 
(
J
4
)
.
 
R

e
p
l
a
c
e
 
G

P
O

W
E
R

 
p
w

b
 
i
f
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
.
 
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
w

h
e
n
 
a
b
n
o
r
m

a
l
i
t
y
 
s
t
i
l
l
 
g
e
n
e
r
a
t
e
d

 
 
 
 
 
a
f
t
e
r
 
G

P
O

W
E
R

 
p
w

b
 
r
e
p
l
a
c
e
d
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
2
 
(
4
)

P
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y

R
e
p
e
a
t
e
r
 
p
o
w

e
r

s
u
p
p
l
y
 
a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
f
o
r
 
t
h
e
 
r
e
p
e
a
t
e
r

 
 
 
(
2
4
 
V

 
D

C
)
 
d
r
o
p
p
e
d
 
o
r
 
w

a
s
 
l
o
s
t
.

(
1
)
 
T
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
f
t
e
r
 
r
e
m

o
v
e
d
 
G

T
E
R

M
 
p
w

b
(
J
5
)
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.

(
2
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
5
-
7
 
p
i
n
 
o
f
 
G

P
O

W
E
R

 
p
w

b
(
J
5
)
 
i
s
 
w

i
t
h
i
n
 
2
4
 
V

 
D

C
,
 
+
3
0
 
%
 
/
 
-
 
2
0
 
%
.

(
3
)
 
R

e
p
l
a
c
e
 
G

P
O

W
E
R

 
p
w

b
 
o
f
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
.

(
4
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
a
 
j
u
m

p
e
r
 
e
x
i
s
t
s
 
b
e
t
w

e
e
n
 
T
B

3
-
T
B

4
 
o
f
 
G

T
E
R

M
 
p
w

b
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
.

 
 
 
 
 
A

n
d
 
c
h
e
c
k
 
t
h
e
 
f
u
s
e
 
(
F
1
5
)
.
 
 
I
f
 
i
t
 
h
a
s
 
b
l
o
w

n
,
 
c
o
n
f
i
r
m

 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
i
t
.
 
R

e
p
l
a
c
e
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
S
C

O
I
F
 
p
w

b
 
i
f
 
i
t
 
h
a
s
 
b
l
o
w

n

 
 
 
 
 
a
g
a
i
n
.

(
5
)
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
w

h
e
n
 
i
t
 
i
s
 
n
o
t
 
i
m

p
r
o
v
e
d
 
a
f
t
e
r
 
p
e
r
f
o
r
m

e
d
 
t
h
e
 
a
b
o
v
e
 
(
4
)
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e

 
 
 
 
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
3
 
(
5
)

I
n
v
e
r
t
e
r
 
a
b
n
o
r
m

a
l
i
t
y

O
v
e
r
 
c
u
r
r
e
n
t

a
b
n
o
r
m

a
l
i
t
y

 
 
 
P

o
w

e
r
 
s
u
p
p
l
y
 
a
p
p
l
y
i
n
g
 
t
o
 
t
h
e
 
r
o
t
o
r
 
a
n
d
 
e
a
c
h
 
p
w

b
 
i
n
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s

 
 
 
i
s
 
s
t
o
p
p
e
d
 
w

h
e
n
 
t
h
e
 
i
n
p
u
t
 
c
u
r
r
e
n
t
 
o
f
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
t
o
 
t
h
e
 
I
N

V
E
R

T
E
R

 
 
 
p
w

b
 
e
x
c
e
e
d
 
4
.
5
 
A

 
s
i
n
c
e
 
t
h
e
n
.
 
 
P

a
y
 
f
u
l
l
 
a
t
t
e
n
t
i
o
n
 
b
e
c
a
u
s
e
 
t
h
e
 
m

a
i
n
 
p
o
w

e
r

 
 
 
s
u
p
p
l
y
 
i
s
 
i
n
 
o
p
e
r
a
t
i
n
g
 
s
t
a
t
e
.

(
1
)
 
W

h
e
n
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
i
s
 
o
p
e
r
a
t
i
n
g
 
a
l
t
h
o
u
g
h
 
t
h
e
 
i
n
v
e
r
t
e
r
 
o
v
e
r
 
c
u
r
r
e
n
t
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
M

T
T
R

M
 
p
w

b

 
 
 
 
 
(
T
B

2
 
A

L
2
/
A

L
C

)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
T
B

1
 
A

L
2
/
A

L
C

)
/
D

T
E
R

M
 
p
w

b
 
(
T
B

2
1
 
A

L
2
/
A

L
C

)
.
 
 
(
I
f
 
t
h
e
 
a
u
t
o
m

a
t
i
c
 
s
t
e
e
r
i
n
g
 
s
y
s
t
e
m

 
i
s
 
i
n
t
e
g
r
a
t
e
d
,
 
c
o
n
f
i
r
m

 
 
 
 
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
(
h
a
r
n
e
s
s
)
 
f
r
o
m

 
M

T
T
R

M
 
p
w

b
(
1
2
)
 
t
o
 
G

T
E
R

M
 
p
w

b
(
J
1
2
)
/
D

T
E
R

M
 
p
w

b
(
J
1
2
)
.
 
 
C

o
n
f
i
r
m

 
t
h
e
 
i
n
s
e
r
t
i
n
g
 
s
t
a
t
e
 
f
r
o
m

 
G

T
E
R

M
 
p
w

b
 
(
J
4
)

 
 
 
 
 
/
D

T
E
R

M
 
p
w

b
 
(
J
4
)
 
t
o
 
S
C

C
 
p
w

b
 
(
J
4
)
.
 
 
R

e
p
l
a
c
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
w

h
e
n
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
.
 
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
w

h
e
n
 
a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
 
s
t
i
l
l
 
g
e
n
e
r
a
t
e
d
 
e
v
e
n
 
i
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
r
e
p
l
a
c
e
d
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
i
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e

 
 
 
 
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

(
2
)
 
I
f
 
t
h
e
 
i
n
v
e
r
t
e
r
 
o
v
e
r
 
c
u
r
r
e
n
t
 
a
b
n
o
r
m

a
l
i
t
y
 
a
l
a
r
m

 
w

a
s
 
g
e
n
e
r
a
t
e
d
 
a
n
d
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
s
t
o
p
p
e
d
,
 
t
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
,
 
a
n
d
 
t
h
e
n

 
 
 
 
 
a
f
t
e
r
 
r
e
m

o
v
e
d
 
I
N

V
E
R

T
E
R

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
"
C

N
4
"
 
i
n
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
,
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
g
a
i
n
.
 
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
c
o
n
f
i
r
m

 
t
h
a
t

 
 
 
 
 
f
o
u
r
 
L
E
D

s
 
(
D

2
6
,
 
D

2
9
,
 
D

3
4
 
a
n
d
 
D

3
5
)
 
i
n
 
t
h
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
a
r
e
 
l
i
t
.

(
3
)
 
I
f
 
t
h
e
y
 
a
r
e
 
n
o
t
 
l
i
t
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
,
 
c
h
e
c
k
 
i
f
 
t
h
e
 
f
u
s
e
 
F
1
 
i
n
 
t
h
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
h
a
s
 
b
l
o
w

n
.
 
 
I
f
 
i
t
 
h
a
s
 
n
o
t
 
b
l
o
w

n
,
 
r
e
p
l
a
c
e
 
t
h
e
 
i
n
v
e
r
t
e
r
 
u
n
i
t
.

(
4
)
 
I
f
 
t
h
e
 
L
E
D

s
 
a
r
e
 
l
i
t
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
 
a
n
d
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
,
 
t
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
.
 
A

f
t
e
r
 
2
0
 
m

i
n
u
t
e
s
 
e
l
a
p
s
e
d
,

 
 
 
 
 
c
h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
C

N
4
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
o
f
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
t
o
 
T
1
 
a
n
d
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
.

 
 
 
 
 
S
p
e
c
i
a
l
l
y
,
 
c
a
r
e
f
u
l
l
y
 
c
h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
c
o
n
n
e
c
t
o
r
 
"
8
"
 
a
n
d
 
"
M

"
 
i
n
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
.

(
5
)
 
I
f
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
4
)
,
 
m

e
a
s
u
r
e
 
r
e
s
i
s
t
a
n
c
e
 
b
e
t
w

e
e
n
 
"
8
"
 
a
n
d
 
"
M

"
 
a
f
t
e
r
 
r
e
m

o
v
e
d
 
t
h
e

 
 
 
 
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
 
c
o
n
n
e
c
t
o
r
,
 
a
n
d
 
r
e
p
l
a
c
e
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
i
f
 
t
h
e
 
v
a
l
u
e
 
i
s
 
n
o
t
 
w

i
t
h
i
n
 
4
4
±

5
 
o
h
m

s
.

4 - 3



A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

E
-
3
 
(
6
)

I
n
v
e
r
t
e
r
 
a
b
n
o
r
m

a
l
i
t
y

O
v
e
r
 
v
o
l
t
a
g
e

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
a
p
p
l
y
i
n
g
 
t
o
 
t
h
e
 
r
o
t
o
r
 
a
n
d
 
e
a
c
h
 
p
w

b
 
i
n
 
t
h
e
 
m

a
s
t
e
r

 
 
 
 
c
o
m

p
a
s
s
 
i
s
 
s
t
o
p
p
e
d
 
i
f
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
(
1
0
0
 
V

 
A

C
 
r
m

s
)
 
o
f
 
I
N

V
E
R

T
E
R

 
 
 
 
p
w

b
 
e
x
c
e
e
d
s
 
1
5
0
 
V

.
 
 
P

a
y
 
f
u
l
l
 
a
t
t
e
n
t
i
o
n
 
b
e
c
a
u
s
e
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
u
n
i
t
 
i
s

 
 
 
 
i
n
 
o
p
e
r
a
t
i
n
g
 
s
t
a
t
e
.

(
1
)
 
W

h
e
n
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
i
s
 
o
p
e
r
a
t
i
n
g
 
a
l
t
h
o
u
g
h
 
t
h
e
 
i
n
v
e
r
t
e
r
 
o
v
e
r
 
c
u
r
r
e
n
t
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
M

T
T
R

M
 
p
w

b

 
 
 
 
 
(
T
B

2
 
A

L
1
/
A

L
C

)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
T
B

1
 
A

L
1
/
A

L
C

)
/
D

T
E
R

M
 
p
w

b
 
(
T
B

2
1
 
A

L
2
/
A

L
C

)
.
 
 
I
f
 
t
h
e
 
a
u
t
o
m

a
t
i
c
 
s
t
e
e
r
i
n
g
 
s
y
s
t
e
m

 
i
s
 
i
n
t
e
g
r
a
t
e
d
,

 
 
 
 
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
(
h
a
r
n
e
s
s
)
 
f
r
o
m

 
M

T
T
R

M
 
p
w

b
 
(
J
1
2
)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
1
2
)
/
D

T
E
R

M
 
p
w

b
 
(
J
1
2
)
.
 
C

o
n
f
i
r
m

 
t
h
e
 
i
n
s
e
r
t
i
n
g
 
s
t
a
t
e
 
f
r
o
m

 
 
 
 
 
G

T
E
R

M
 
p
w

b
(
J
4
)
/
D

T
E
R

M
 
p
w

b
 
(
J
4
)
 
t
o
 
S
C

C
 
p
w

b
 
(
J
4
)
.
 
 
R

e
p
l
a
c
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
w

h
e
n
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
.
 
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b

 
 
 
 
 
w

h
e
n
 
a
b
n
o
r
m

a
l
i
t
y
 
s
t
i
l
l
 
g
e
n
e
r
a
t
e
d
 
e
v
e
n
 
i
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
r
e
p
l
a
c
e
d
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
i
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e

 
 
 
 
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

(
2
)
 
R

e
-
s
t
a
r
t
 
w

i
t
h
 
t
h
e
 
v
a
r
i
a
b
l
e
 
r
e
s
i
s
t
o
r
 
V

R
1
 
o
f
 
v
o
l
t
a
g
e
 
a
d
j
u
s
t
m

e
n
t
 
f
o
r
 
t
h
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
p
l
a
c
i
n
g
 
i
n
 
M

I
N

 
(
C

C
W

 
m

a
x
)
 
w

h
e
n
 
t
h
e
 
i
n
v
e
r
t
e
r

 
 
 
 
 
o
v
e
r
 
v
o
l
t
a
g
e
 
a
l
a
r
m

 
w

a
s
 
g
e
n
e
r
a
t
e
d
 
a
n
d
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
s
t
o
p
p
e
d
.
 
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
a
d
j
u
s
t
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
t
o
 
1
0
0
 
V

 
A

C
 
r
m

s
 
b
y
 
s
l
o
w

l
y

 
 
 
 
 
t
u
r
n
i
n
g
 
c
l
o
c
k
w

i
s
e
 
t
h
e
 
V

R
1
.
 
 
A

f
t
e
r
 
t
h
i
s
 
a
d
j
u
s
t
m

e
n
t
,
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
a
l
a
r
m

 
i
s
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
r
e
s
t
a
r
t
e
d
 
s
e
v
e
r
a
l
 
t
i
m

e
s
.

(
3
)
 
R

e
p
l
a
c
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
w

h
e
n
 
t
h
e
 
o
v
e
r
 
v
o
l
t
a
g
e
 
a
l
a
r
m

 
w

a
s
 
g
e
n
e
r
a
t
e
d
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
.

E
-
4
 
(
7
)

 M
a
s
t
e
r
 
c
o
m

p
a
s
s

c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y

+
1
2
.
5
 
V

 
D

C

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
"
+
1
2
.
5
 
V

 
D

C
"
 
i
n
 
M

C
C

 
p
w

b

 
 
 
f
l
u
c
t
u
a
t
e
s
 
m

o
r
e
 
t
h
a
n
 
±

3
0
 
%
.

(
1
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
,
 
a
n
d
 
r
e
m

o
v
e
 
t
h
e
 
o
t
h
e
r
 
c
o
n
n
e
c
t
o
r
s
 
t
h
a
n
 
"
J
5
"
 
o
f
 
M

C
C

 
p
w

b
,
 
t
h
e
n
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
n
d
 
c
h
e
c
k

 
 
 
 
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
M

C
C

 
p
w

b
 
"
T
P

1
(
C

O
M

)
"
 
a
n
d
 
"
C

a
t
h
o
d
e
 
o
f
 
D

1
5
"
.
 
 
(
+
1
2
.
5
 
V

)

(
2
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.

(
3
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
,
 
a
n
d
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
g
a
i
n
 
a
f
t
e
r
 
r
e
m

o
v
e
d

 
 
 
 
 
M

C
C

 
p
w

b
 
P

J
5
.
 
 
T
h
e
n
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
m

o
u
n
t
e
d
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
i
s
 
a
r
o
u
n
d

 
 
 
 
1
3
 
V

 
A

C
 
r
m

s
.

(
4
)
 
C

h
e
c
k
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
T
1
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.
 
 
(
T
h
e
 
v
o
l
t
a
g
e

 
 
 
 
 
b
e
t
w

e
e
n
 
"
6
"
 
a
n
d
 
"
7
"
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
C

N
4
 
s
h
o
u
l
d
 
b
e
 
1
0
0
 
V

 
A

C
 
r
m

s
.
)
 
 
I
f
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
i
s
 
a
b
n
o
r
m

a
l
,

 
 
 
 
 
a
d
j
u
s
t
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
(
b
y
 
I
N

V
E
R

T
E
R

 
p
w

b
 
V

R
1
)
.
 
R

e
p
l
a
c
e
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
w

h
e
n
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
c
a
n
n
o
t
 
b
e
 
a
d
j
u
s
t
e
d
.

(
5
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
T
1
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.

E
-
4
 
(
8
)

 M
a
s
t
e
r
 
c
o
m

p
a
s
s

c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y

-
1
2
.
5
 
V

 
D

C

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
"
-
1
2
.
5
 
V

 
D

C
"
 
i
n
 
M

C
C

 
p
w

b

 
 
 
f
l
u
c
t
u
a
t
e
s
 
m

o
r
e
 
t
h
a
n
 
±

3
0
 
%
.

(
1
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
,
 
a
n
d
 
r
e
m

o
v
e
 
t
h
e
 
o
t
h
e
r
 
c
o
n
n
e
c
t
o
r
s
 
t
h
a
n
 
"
J
5
"
 
o
f
 
M

C
C

 
p
w

b
,
 
t
h
e
n
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
n
d
 
c
h
e
c
k

 
 
 
 
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
M

C
C

 
p
w

b
 
"
T
P

1
(
C

O
M

)
"
 
a
n
d
 
"
C

a
t
h
o
d
e
 
o
f
 
D

1
8
"
.
 
 
(
-
1
2
.
5
 
V

)

(
2
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.

(
3
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
,
 
a
n
d
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
g
a
i
n
 
a
f
t
e
r
 
r
e
m

o
v
e
d

 
 
 
 
 
M

C
C

 
p
w

b
 
P

J
5
.
 
T
h
e
n
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
8
"
 
a
n
d
 
"
9
"
 
o
f
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
m

o
u
n
t
e
d
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
i
s
 
a
r
o
u
n
d

 
 
 
 
1
3
 
V

 
A

C
 
r
m

s
.

(
4
)
 
C

h
e
c
k
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
8
"
 
a
n
d
 
"
9
"
 
o
f
 
T
1
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.
 
 
(
T
h
e
 
v
o
l
t
a
g
e

 
 
 
 
 
b
e
t
w

e
e
n
 
"
6
"
 
a
n
d
 
"
7
"
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
C

N
4
 
s
h
o
u
l
d
 
b
e
 
1
0
0
 
V

 
A

C
 
r
m

s
.
)
 
 
I
f
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
i
s
 
a
b
n
o
r
m

a
l
,

 
 
 
 
 
a
d
j
u
s
t
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
(
b
y
 
I
N

V
E
R

T
E
R

 
p
w

b
 
V

R
1
)
.
 
 
R

e
p
l
a
c
e
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
w

h
e
n
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
c
a
n
n
o
t
 
b
e
 
a
d
j
u
s
t
e
d
.

(
5
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
8
"
 
a
n
d
 
"
9
"
 
o
f
 
T
1
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.

E
-
4
 
(
9
)

 M
a
s
t
e
r
 
c
o
m

p
a
s
s

c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y

+
1
0
.
0
 
V

 
D

C

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
"
+
1
0
.
0
 
V

 
D

C
"
 
i
n
 
M

C
C

 
p
w

b

 
 
 
f
l
u
c
t
u
a
t
e
s
 
m

o
r
e
 
t
h
a
n
 
±

1
0
 
%
.

(
1
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
,
 
a
n
d
 
r
e
m

o
v
e
 
t
h
e
 
o
t
h
e
r
 
c
o
n
n
e
c
t
o
r
s
 
t
h
a
n
 
"
J
5
"
 
o
f
 
M

C
C

 
p
w

b
,
 
t
h
e
n
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
n
d
 
c
h
e
c
k

 
 
 
 
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
M

C
C

 
p
w

b
 
"
T
P

1
(
C

O
M

)
"
 
a
n
d
 
"
T
P

2
3
"
.
 
 
(
+
1
0
 
V

)

(
2
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.

(
3
)
 
C

h
e
c
k
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
T
P

1
(
C

O
M

)
"
 
a
n
d
 
"
C

a
t
h
o
d
e
 
o
f
 
D

1
5
"
.
 
 
(
+
1
2
.
5
 
V

)

(
4
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.

(
5
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
,
 
a
n
d
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
g
a
i
n
 
a
f
t
e
r
 
r
e
m

o
v
e
d

 
 
 
 
M

C
C

 
p
w

b
 
P

J
5
.
 
 
T
h
e
n
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
m

o
u
n
t
e
d
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
i
s
 
a
r
o
u
n
d

 
 
 
1
3
 
V

 
A

C
 
r
m

s
.

(
6
)
 
C

h
e
c
k
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
t
h
e
 
i
n
v
e
r
t
e
r
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
T
1
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
5
)
.
 
 
(
T
h
e
 
v
o
l
t
a
g
e

 
 
 
 
b
e
t
w

e
e
n
 
"
6
"
 
a
n
d
 
"
7
"
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
C

N
4
 
s
h
o
u
l
d
 
b
e
 
1
0
0
 
V

 
A

C
 
r
m

s
.
)
 
 
I
f
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
t
h
e
 
i
n
v
e
r
t
e
r
 
i
s
 
a
b
n
o
r
m

a
l
,

 
 
 
a
d
j
u
s
t
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
(
b
y
 
I
N

V
E
R

T
E
R

 
p
w

b
 
V

R
1
)
.
 
 
 
R

e
p
l
a
c
e
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
w

h
e
n
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
c
a
n
n
o
t
 
b
e
 
a
d
j
u
s
t
e
d
.

(
7
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
T
1
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
5
)
.

4 - 4



A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

E
-
4
 
(
1
0
)

 M
a
s
t
e
r
 
c
o
m

p
a
s
s

c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y

-
1
0
.
0
 
V

 
D

C

a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
"
-
1
0
.
0
 
V

 
D

C
"
 
i
n
 
M

C
C

 
p
w

b

 
 
 
 
f
l
u
c
t
u
a
t
e
s
 
m

o
r
e
 
t
h
a
n
 
±

1
0
 
%
.

(
1
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
,
 
a
n
d
 
r
e
m

o
v
e
 
t
h
e
 
o
t
h
e
r
 
c
o
n
n
e
c
t
o
r
s
 
t
h
a
n
 
"
J
5
"
 
c
o
n
n
e
c
t
o
r
 
o
f
 
M

C
C

 
p
w

b
,
 
t
h
e
n
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h

 
 
 
 
 
 
a
n
d
 
c
h
e
c
k
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
M

C
C

 
p
w

b
 
"
T
P

1
(
C

O
M

)
"
 
a
n
d
 
"
T
P

2
4
"
.
 
 
(
-
1
0
 
V

)

(
2
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.

(
3
)
 
C

h
e
c
k
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
T
P

1
(
C

O
M

)
"
 
a
n
d
 
"
C

a
t
h
o
d
e
 
o
f
 
D

1
8
"
.
 
 
(
-
1
2
.
5
 
V

)

(
4
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.

(
5
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
,
 
a
n
d
 
t
u
r
n
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
g
a
i
n
 
a
f
t
e
r
 
r
e
m

o
v
e
d

 
 
 
 
 
M

C
C

 
p
w

b
 
P

J
5
.
 
 
T
h
e
n
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
8
"
 
a
n
d
 
"
9
"
 
o
f
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
m

o
u
n
t
e
d
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
i
s
 
a
r
o
u
n
d

 
 
 
 
1
3
 
V

 
A

C
 
r
m

s
.

(
6
)
 
C

h
e
c
k
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
t
h
e
 
i
n
v
e
r
t
e
r
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
T
1
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
5
)
.
 
 
(
T
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
6
"
 
a
n
d

 
 
 
 
"
7
"
 
o
f
 
I
N

V
E
R

T
E
R

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
C

N
4
 
s
h
o
u
l
d
 
b
e
 
1
0
0
 
V

 
A

C
 
r
m

s
.
)
 
 
I
f
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
o
f
 
t
h
e
 
i
n
v
e
r
t
e
r
 
i
s
 
a
b
n
o
r
m

a
l
,
 
a
d
j
u
s
t
 
t
h
e
 
o
u
t
p
u
t

 
 
 
 
 
v
o
l
t
a
g
e
 
(
b
y
 
I
N

V
E
R

T
E
R

 
p
w

b
 
V

R
1
)
.
 
 
R

e
p
l
a
c
e
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
w

h
e
n
 
t
h
e
 
o
u
t
p
u
t
 
v
o
l
t
a
g
e
 
c
a
n
n
o
t
 
b
e
 
a
d
j
u
s
t
e
d
.

(
7
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
w

h
e
n
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n
 
"
7
"
 
a
n
d
 
"
8
"
 
o
f
 
T
1
 
i
s
 
n
o
t
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
5
)
.

E
-
5
 
(
1
1
)

S
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t

r
o
t
o
r
 
c
u
r
r
e
n
t

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
r
o
t
o
r
 
c
u
r
r
e
n
t
 
(
1
9
0
 
m

A
)
 
f
l
u
c
t
u
a
t
e
s

 
 
 
 
m

o
r
e
 
t
h
a
n
 
±

3
0
 
%
.
 
M

o
n
i
t
o
r
i
n
g
 
o
f
 
t
h
i
s
 
a
l
a
r
m

 
s
t
a
r
t
s
 
a
f
t
e
r
 
2
 
m

i
n
u
t
e
s
 
s
i
n
c
e

 
 
 
 
t
h
e
 
f
o
l
l
o
w

-
u
p
 
s
t
a
r
t
e
d
.

(
1
)
 
W

h
i
l
e
 
t
h
e
 
s
y
s
t
e
m

 
i
s
 
r
u
n
n
i
n
g
,
 
c
h
e
c
k
 
t
h
e
 
v
o
l
t
a
g
e
 
a
n
d
 
f
r
e
q
u
e
n
c
y
 
b
e
t
w

e
e
n
 
"
5
"
 
a
n
d
 
"
6
"
 
o
f
 
t
h
e
 
t
e
r
m

i
n
a
l
 
b
o
a
r
d
 
(
l
e
f
t
 
s
i
d
e
)
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
.

 
 
 
 
 
(
1
0
0
 
V

 
A

C
 
±

2
 
V

 
/
 
4
0
0
 
H

z
±

2
 
H

z
)
 
A

d
j
u
s
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
y
 
I
N

V
E
R

T
E
R

 
p
w

b
 
t
r
i
m

m
e
r
 
V

R
1
 
i
f
 
i
t
 
e
x
c
e
e
d
e
d
 
t
h
e
 
r
a
n
g
e
.

(
2
)
 
R

e
p
l
a
c
e
 
I
N

V
E
R

T
E
R

 
p
w

b
 
i
f
 
t
h
e
 
f
r
e
q
u
e
n
c
y
 
e
x
c
e
e
d
e
d
 
t
h
e
 
r
a
n
g
e
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.

(
3
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
i
f
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
.
 
 
A

f
t
e
r
 
2
0
 
m

i
n
u
t
e
s
 
e
l
a
p
s
e
d
,
 
c
h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
t
h
e
 
i
n
v
e
r
t
e
r
 
u
n
i
t
,

 
 
 
 
 
t
h
e
 
t
r
a
n
s
f
o
r
m

e
r
 
T
1
 
o
n
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
a
n
d
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
.
 
 
S
p
e
c
i
a
l
l
y
,
 
c
a
r
e
f
u
l
l
y
 
c
h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
c
o
n
n
e
c
t
o
r

 
 
 
 
 
b
e
t
w

e
e
n
 
"
8
"
 
a
n
d
 
"
M

"
 
i
n
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
.

(
4
)
 
I
f
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
,
 
m

e
a
s
u
r
e
 
r
e
s
i
s
t
a
n
c
e
 
b
e
t
w

e
e
n
 
 
"
8
"
 
a
n
d
 
"
M

"
 
a
f
t
e
r
 
r
e
m

o
v
e
d
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t

 
 
 
 
c
o
n
n
e
c
t
o
r
.
 
 
(
R

e
s
i
s
t
a
n
c
e
 
v
a
l
u
e
:
 
 
4
5
±

3
 
o
h
m

s
)
 
R

e
p
l
a
c
e
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
i
f
 
t
h
e
 
v
a
l
u
e
 
e
x
c
e
e
d
s
 
t
h
e
 
r
a
n
g
e
.

(
5
)
 
I
f
 
i
t
 
w

a
s
 
n
o
 
p
r
o
b
l
e
m

 
u
p
 
t
o
 
t
h
e
 
a
b
o
v
e
 
(
4
)
,
 
r
e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
a
f
t
e
r
 
t
u
r
n
e
d
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
.

E
-
6
 
(
1
2
)

S
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t

i
n
c
l
i
n
a
t
i
o
n
 
a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
i
n
c
l
i
n
a
t
i
o
n
 
(
m

o
r
e
 
t
h
a
n
 
1
.
5
 
d
e
g
.
)
 
h
a
s

 
 
 
 
v
e
r
y
 
r
a
r
e
l
y
 
o
c
c
u
r
r
e
d
 
i
n
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
d
u
e
 
t
o
 
t
h
e
 
n
o
r
t
h
-
s
e
e
k
i
n
g

 
 
 
 
a
c
t
i
o
n
,
 
s
h
i
p
'
s
 
r
a
p
i
d
 
s
p
e
e
d
 
u
p
 
/
 
d
o
w

n
 
o
r
 
t
u
r
n
i
n
g
 
a
c
t
i
o
n
.
 
 
M

o
n
i
t
o
r
i
n
g
 
o
f

 
 
 
 
t
h
i
s
 
a
l
a
r
m

 
s
t
a
r
t
s
 
a
f
t
e
r
 
2
 
h
o
u
r
s
 
s
i
n
c
e
 
s
t
a
r
t
i
n
g
.
 
 
T
h
i
s
 
a
b
n
o
r
m

a
l
i
t
y
 
s
t
a
t
e

 
 
 
 
m

a
y
 
b
e
 
g
e
n
e
r
a
t
e
d
 
b
e
c
a
u
s
e
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
c
a
n
n
o
t
 
b
e
 
c
o
n
t
r
o
l
l
e
d

 
 
 
 
w

h
e
n
 
t
h
e
 
a
b
o
v
e
-
m

e
n
t
i
o
n
e
d
 
c
o
n
t
r
o
l
 
v
o
l
t
a
g
e
 
a
b
n
o
r
m

a
l
i
t
y
 
o
r
 
r
o
t
o
r
 
c
u
r
r
e
n
t

 
 
 
 
a
b
n
o
r
m

a
l
i
t
y
 
h
a
s
 
b
e
e
n
 
g
e
n
e
r
a
t
e
d
 
i
n
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
.

(
1
)
 
P

e
r
f
o
r
m

 
c
h
e
c
k
i
n
g
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
a
b
o
v
e
-
m

e
n
t
i
o
n
e
d
 
"
E
-
4
 
M

a
s
t
e
r
 
c
o
m

p
a
s
s
 
c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y
 
a
b
n
o
r
m

a
l
i
t
y
"
 
a
n
d
 
"
E
-
5
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t

 
 
 
 
 
r
o
t
o
r
 
c
u
r
r
e
n
t
 
a
b
n
o
r
m

a
l
i
t
y
"
.
 
 
I
f
 
n
o
 
p
r
o
b
l
e
m

,
 
t
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
a
n
d
 
l
e
a
v
e
 
t
h
e
 
s
y
s
t
e
m

 
a
s
 
i
t
 
i
s
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
2
0
 
m

i
n
u
t
e
s
.

(
2
)
 
C

h
e
c
k
 
c
o
n
t
a
c
t
 
s
t
a
t
e
 
o
f
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
c
o
n
n
e
c
t
o
r
 
a
n
d
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
t
o
 
M

C
C

 
p
w

b
.

(
3
)
 
C

h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w

e
e
n
 
H

R
Z
C

 
p
w

b
 
a
n
d
 
M

C
C

 
p
w

b
.

(
4
)
 
C

h
e
c
k
 
D

S
T
 
r
e
s
i
s
t
a
n
c
e
 
v
a
l
u
e
 
a
f
t
e
r
 
r
e
m

o
v
e
d
 
H

R
Z
C

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
P

J
2
.
 
 
(
2
3
±

2
0
 
o
h
m

s
)

(
5
)
 
R

e
p
l
a
c
e
 
t
h
e
 
s
e
n
s
i
t
i
v
e
 
e
l
e
m

e
n
t
 
i
f
 
n
o
t
 
i
m

p
r
o
v
e
d
 
i
n
 
t
h
e
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s
 
(
1
)
 
t
h
r
o
u
g
h
 
(
4
)
.

(
6
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
n
o
t
 
i
m

p
r
o
v
e
d
 
i
n
 
t
h
e
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
 
(
5
)
.

(
7
)
 
R

e
p
l
a
c
e
 
H

R
Z
C

 
p
w

b
 
i
f
 
n
o
t
 
i
m

p
r
o
v
e
d
 
i
n
 
t
h
e
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
 
(
6
)
.
 
 
W

h
e
n
 
r
e
p
l
a
c
e
d
 
H

R
Z
C

 
p
w

b
,
 
a
d
j
u
s
t
 
H

R
Z
C

 
p
w

b
 
a
g
a
i
n
 
a
c
c
o
r
d
i
n
g
 
t
o
 
C

h
a
p
t
e
r
 
5
,

E
-
7
 
(
1
3
)

H
o
r
i
z
o
n
t
a
l
 
s
e
r
v
o

a
b
n
o
r
m

a
l
i
t
y

(
T
h
i
s
 
a
l
a
r
m

 
i
s
 
n
o
t

d
e
t
e
c
t
e
d
 
f
o
r
 
t
h
e

m
o
m

e
n
t
.
)

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
s
e
r
v
o
 
d
i
f
f
e
r
e
n
c
e
 
i
n
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
s
e
r
v
o

 
 
 
l
o
o
p
 
e
x
c
e
e
d
e
d
 
1
.
0
 
d
e
g
r
e
e
.
 
S
t
a
r
t
 
t
h
e
 
s
y
s
t
e
m

 
a
g
a
i
n
 
b
e
c
a
u
s
e
 
i
t
 
c
a
u
s
e
d

 
 
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
s
t
o
p
 
w

h
e
n
 
t
h
i
s
 
a
b
n
o
r
m

a
l
i
t
y
 
i
s
 
g
e
n
e
r
a
t
e
d
.

 
 
 
 
T
h
i
s
 
a
b
n
o
r
m

a
l
i
t
y
 
i
s
 
g
e
n
e
r
a
t
e
d
 
d
u
e
 
t
o
 
m

a
l
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
s
e
r
v
o
 
l
o
o
p
.
 
 
A

c
c
o
r
d
i
n
g
l
y
,
 
p
e
r
f
o
r
m

 
c
h
e
c
k
i
n
g
 
a
n
d
 
t
a
k
i
n
g
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s

 
 
 
 
a
c
c
o
r
d
i
n
g
 
t
o
 
"
E
-
6
 
I
n
c
l
i
n
a
t
i
o
n
 
a
b
n
o
r
m

a
l
i
t
y
"
.

E
-
7
 
(
1
5
)

R
a
t
e
 
l
i
m

i
t
e
r

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
h
a
s
 
a
 
f
u
n
c
t
i
o
n
 
t
o
 
l
i
m

i
t
 
t
h
e
 
m

a
x
i
m

u
m

 
f
o
l
l
o
w

-
u
p

 
 
 
 
t
u
r
n
i
n
g
 
s
p
e
e
d
.
 
T
h
e
 
s
e
t
t
i
n
g
 
o
f
 
D

I
P

S
W

 
o
n
 
M

C
C

 
p
w

b
 
m

a
k
e
s
 
i
t
 
v
a
l
i
d
.

 
 
 
 
T
h
e
 
m

a
x
i
m

u
m

 
t
u
r
n
i
n
g
 
s
p
e
e
d
 
(
r
a
t
e
 
l
i
m

i
t
 
v
a
l
u
e
)
 
b
y
 
D

I
P

S
W

 
i
s
 
1
0
 
d
e
g
r
e
e

 
 
 
 
/
 
s
e
c
.
 
 
T
h
i
s
 
f
u
n
c
t
i
o
n
 
i
s
 
p
r
o
v
i
d
e
d
 
o
n
l
y
 
f
o
r
 
t
e
s
t
i
n
g
.

 
 
 
 
N

o
t
e
:

 
 
 
 
D

o
 
n
o
t
 
p
e
r
f
o
r
m

 
t
h
e
 
s
e
t
t
i
n
g
 
u
s
u
a
l
l
y
.

 
 
 
 
U

s
u
a
l
l
y
,
 
t
u
r
n
 
"
O

F
F
"
 
M

C
C

 
p
w

b
 
D

I
P

S
W

 
S
W

1
-
3
.

 
 
 
 
W

h
e
n
 
"
r
a
t
e
 
l
i
m

i
t
"
 
i
s
 
s
e
t
,
 
t
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
l
a
r
g
e
r
 
t
u
r
n

 
 
 
 
r
a
t
e
 
t
h
a
n
 
t
h
e
 
t
u
r
n
 
r
a
t
e
 
w

h
i
c
h
 
c
a
n
 
b
e
 
f
o
l
l
o
w

e
d
 
i
s
 
a
p
p
l
i
e
d
 
(
w

h
e
n
 
s
t
r
u
c
k

 
 
 
 
b
y
 
w

a
v
e
)
,
 
a
n
d
 
i
t
 
s
t
o
p
s
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
.
 
 
 
T
h
i
s
 
a
l
a
r
m

 
s
t
a
t
e
 
c
o
n
t
i
n
u
e
s

 
 
 
 
u
n
t
i
l
 
t
h
e
 
r
e
s
t
a
r
t
i
n
g
.
 
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
o
n
c
e
,
 
a
n
d
 
s
t
a
r
t
 
i
t
 
a
g
a
i
n
.

 
 
 
 
C

o
n
f
i
r
m

 
t
h
a
t
 
M

C
C

 
p
w

b
 
D

I
P

S
W

 
S
W

1
-
3
 
h
a
s
 
b
e
e
n
 
"
O

F
F
"
.

4 - 5



A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

 
 
 
Z
e
r
o
 
c
r
o
s
s
 
a
n
g
l
e
 
(
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
r
e
f
e
r
e
n
c
e
 
a
n
g
l
e
)
 
i
s
 
d
e
t
e
c
t
e
d
 
b
y
 
"
p
h
o
t
o

 
 
 
i
n
t
e
r
r
u
p
t
e
r
"
 
m

o
u
n
t
e
d
 
o
n
 
t
h
e
 
Z
R

C
R

 
p
w

b
 
a
n
d
 
"
p
i
n
"
 
m

o
u
n
t
e
d
 
o
n
 
t
h
e
 
u
p
p
e
r

 
 
 
b
r
a
c
k
e
t
.
 
 
Z
e
r
o
 
c
r
o
s
s
 
a
n
g
l
e
 
i
s
 
d
e
t
e
c
t
e
d
 
a
s
 
i
n
i
t
i
a
l
 
b
e
a
r
i
n
g
 
s
e
t
t
i
n
g
 
d
u
r
i
n
g
 
t
h
e

 
 
 
l
a
s
t
 
a
z
i
m

u
t
h
 
o
p
e
r
a
t
i
o
n
.
 
 
D

u
r
i
n
g
 
t
h
e
 
s
y
s
t
e
m

 
i
s
 
r
u
n
n
i
n
g
,
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s
 
a
n
g
l
e

 
 
 
i
s
 
s
e
t
 
e
v
e
r
y
 
t
i
m

e
 
t
h
e
 
p
h
o
t
o
 
i
n
t
e
r
r
u
p
t
e
r
 
p
a
s
s
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s
 
p
i
n
.

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s
 
p
i
n
 
h
a
s
 
n
o
t
 
b
e
e
n
 
d
e
t
e
c
t
e
d

 
 
 
e
v
e
n
 
a
f
t
e
r
 
3
 
r
o
t
a
t
i
o
n
s
 
b
y
 
t
h
e
 
p
h
a
n
t
o
m

 
r
i
n
g
 
i
n
 
t
h
e
 
l
a
s
t
 
a
z
i
m

u
t
h
 
o
p
e
r
a
t
i
o
n
.

 
 
 
H

o
w

e
v
e
r
,
 
d
u
r
i
n
g
 
s
y
s
t
e
m

 
r
u
n
n
i
n
g
,
 
t
h
i
s
 
a
l
a
r
m

 
i
s
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
e
v
e
n
 
w

h
e
n

 
 
 
t
h
e
 
p
h
o
t
o
 
i
n
t
e
r
r
u
p
t
e
r
 
c
a
n
n
o
t
 
d
e
t
e
c
t
 
t
h
e
 
c
r
o
s
s
 
p
i
n
 
(
w

h
e
n
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s

 
 
 
p
i
n
 
w

a
s
 
l
o
s
t
 
d
u
e
 
t
o
 
s
o
m

e
 
r
e
a
s
o
n
 
o
r
 
Z
R

C
R

 
p
w

b
 
b
e
c
o
m

e
s
 
a
b
n
o
r
m

a
l
)
.

(
1
)
 
A

f
t
e
r
 
t
u
r
n
e
d
 
"
O

N
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
,
 
c
o
n
f
i
r
m

 
t
h
a
t
 
M

C
C

 
p
w

b
 
"
D

S
3
(
L
E
D

)
"
 
g
o
e
s
 
l
i
t
 
a
t
 
t
h
e
 
m

o
m

e
n
t
 
w

h
e
n
 
t
h
e
 
p
h
o
t
o
 
i
n
t
e
r
r
u
p
t
e
r
 
p
a
s
s
e
d
 
t
h
r
o
u
g
h

 
 
 
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s
 
p
i
n
.

(
2
)
 
T
u
r
n
 
"
O

F
F
"
 
t
h
e
 
p
o
w

e
r
 
s
w

i
t
c
h
 
w

h
e
n
 
L
E
D

 
w

a
s
 
n
o
t
 
l
i
t
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
,
 
a
n
d
 
c
o
n
f
i
r
m

 
t
h
e
 
m

o
u
n
t
i
n
g
 
o
f
 
t
h
e
 
c
r
o
s
s
 
p
i
n
 
a
n
d
 
Z
R

C
R

 
p
w

b
.
 
S
p
e
c
i
a
l
l
y

 
 
 
 
 
p
a
y
 
a
t
t
e
n
t
i
o
n
 
t
o
 
t
h
e
i
r
 
r
e
l
a
t
i
v
e
 
p
o
s
i
t
i
o
n
s
.
 
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
p
i
n
 
h
e
i
g
h
t
 
m

a
t
c
h
e
s
 
p
h
o
t
o
 
i
n
t
e
r
r
u
p
t
e
r
 
d
e
t
e
c
t
o
r
.
 
 
A

l
s
o
 
c
h
e
c
k
 
t
h
e
 
h
a
r
n
e
s
s
 
c
o
n
t
a
c
t

 
 
 
 
 
b
e
t
w

e
e
n
 
Z
R

C
R

 
p
w

b
 
a
n
d
 
M

C
C

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
(
J
3
)
.

(
3
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
i
f
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
.

(
4
)
 
R

e
p
l
a
c
e
 
Z
R

C
R

 
p
w

b
 
i
f
 
n
o
t
 
i
m

p
r
o
v
e
d
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
3
)
.

 
 
 
Z
e
r
o
 
c
r
o
s
s
 
w

i
d
t
h
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
v
a
r
i
a
t
i
o
n
 
b
e
t
w

e
e
n
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s
 
a
n
g
l
e

 
 
 
s
e
t
 
w

h
e
n
 
t
h
e
 
p
h
o
t
o
 
i
n
t
e
r
r
u
p
t
e
r
 
p
a
s
s
e
d
 
t
h
r
o
u
g
h
 
t
h
e
 
z
e
r
o
 
c
r
o
s
s
 
p
i
n
 
a
n
d
 
t
h
e

 
 
 
a
c
c
u
m

u
l
a
t
e
d
 
r
e
l
a
t
i
v
e
 
b
e
a
r
i
n
g
 
a
n
g
l
e
 
u
n
t
i
l
 
p
a
s
s
e
d
 
t
h
e
 
p
i
n
 
w

h
e
n
 
t
h
e
 
s
y
s
t
e
m

 
 
 
r
u
n
n
i
n
g
.
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
i
s
 
z
e
r
o
 
c
r
o
s
s
 
w

i
d
t
h
 
e
x
c
e
e
d
s
 
t
h
e

 
 
 
s
e
t
 
z
e
r
o
 
c
r
o
s
s
 
w

i
d
t
h
 
b
y
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
(
A

-
2
 
2
.
4
.
E
)
.

(
1
)
 
C

o
n
f
i
r
m

 
t
h
e
 
m

o
u
n
t
i
n
g
 
o
f
 
t
h
e
 
c
r
o
s
s
 
p
i
n
 
a
n
d
 
Z
R

C
R

 
p
w

b
.
 
 
A

l
s
o
 
c
h
e
c
k
 
t
h
e
 
h
a
r
n
e
s
s
 
c
o
n
t
a
c
t
 
b
e
t
w

e
e
n
 
Z
R

C
R

 
p
w

b
 
a
n
d
 
M

C
C

 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
(
J
3
)
.

(
2
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
l
i
n
e
 
f
r
o
m

 
M

C
C

 
p
w

b
 
(
J
2
)
 
t
o
 
S
M

C
C

 
p
w

b
 
(
J
1
)
.
 
 
S
p
e
c
i
a
l
l
y
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
t
a
c
t
 
r
e
s
i
s
t
a
n
c
e
 
b
e
t
w

e
e
n

 
 
 
 
t
h
e
 
s
l
i
p
-
r
i
n
g
 
a
n
d
 
t
h
e
 
b
r
u
s
h
,
 
a
n
d
 
l
o
o
s
e
n
e
s
s
 
o
f
 
t
h
e
 
"
s
c
r
e
w

"
 
u
s
e
d
 
f
o
r
 
t
h
e
 
b
r
u
s
h
 
c
o
n
n
e
c
t
i
o
n
.

E
-
9
 
(
1
6
)

N
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y

a
b
n
o
r
m

a
l
i
t
y

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
w

r
i
t
a
b
l
e
 
m

e
m

o
r
y
 
a
r
e
a
 
w

e
n
t
 
n
u
l
l
.

E
-
9
 
(
1
7
)

N
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y

a
b
n
o
r
m

a
l
i
t
y

 
 
 
W

h
e
n
 
"
c
h
e
c
k
s
u
m

"
 
d
o
e
s
 
n
o
t
 
m

a
t
c
h
 
d
u
r
i
n
g
 
r
e
a
d
i
n
g
 
"
i
n
t
e
r
n
a
l
 
d
a
t
a
 
1
"
 
a
t

 
 
 
s
t
a
r
t
i
n
g
 
t
i
m

e
 
(
W

h
e
t
h
e
r
 
"
c
h
e
c
k
s
u
m

"
 
i
s
 
c
h
e
c
k
e
d
 
o
r
 
n
o
t
 
i
s
 
a
u
t
o
m

a
t
i
c
a
l
l
y

 
 
 
d
e
c
i
d
e
d
,
 
i
.
e
.
 
i
t
 
i
s
 
c
h
e
c
k
e
d
 
i
f
 
t
h
e
 
d
a
t
a
 
h
a
s
 
"
c
h
e
c
k
s
u
m

"
 
a
n
d
 
n
o
t
 
c
h
e
c
k
e
d

 
 
 
i
f
 
n
o
 
"
c
h
e
c
k
s
u
m

"
.
)

E
-
9
 
(
1
8
)

N
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y

a
b
n
o
r
m

a
l
i
t
y

 
 
 
W

h
e
n
 
"
c
h
e
c
k
s
u
m

"
 
d
o
e
s
 
n
o
t
 
m

a
t
c
h
 
d
u
r
i
n
g
 
r
e
a
d
i
n
g
 
"
i
n
t
e
r
n
a
l
 
d
a
t
a
 
2
"
 
a
t

 
 
 
s
t
a
r
t
i
n
g
 
t
i
m

e
 
 
(
W

h
e
t
h
e
r
 
"
c
h
e
c
k
s
u
m

"
 
i
s
 
c
h
e
c
k
e
d
 
o
r
 
n
o
t
 
i
s
 
a
u
t
o
m

a
t
i
c
a
l
l
y

 
 
 
d
e
c
i
d
e
d
,
 
i
.
e
.
 
i
t
 
i
s
 
c
h
e
c
k
e
d
 
i
f
 
t
h
e
 
d
a
t
a
 
h
a
s
 
"
c
h
e
c
k
s
u
m

"
 
a
n
d
 
n
o
t
 
c
h
e
c
k
e
d

 
 
 
i
f
 
n
o
 
"
c
h
e
c
k
s
u
m

"
.
)

E
-
9
 
(
1
9
)

N
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y

a
b
n
o
r
m

a
l
i
t
y

 
 
 
W

h
e
n
 
"
c
h
e
c
k
s
u
m

"
 
d
o
e
s
 
n
o
t
 
m

a
t
c
h
 
d
u
r
i
n
g
 
r
e
a
d
i
n
g
 
"
i
n
t
e
r
n
a
l
 
d
a
t
a
 
3
"

 
 
 
a
t
 
s
t
a
r
t
i
n
g
 
t
i
m

e
 
(
W

h
e
t
h
e
r
 
"
c
h
e
c
k
s
u
m

"
 
i
s
 
c
h
e
c
k
e
d
 
o
r
 
n
o
t
 
i
s
 
a
u
t
o
m

a
t
i
c
a
l
l
y

 
 
 
d
e
c
i
d
e
d
,
 
i
.
e
.
 
i
t
 
i
s
 
c
h
e
c
k
e
d
 
i
f
 
t
h
e
 
d
a
t
a
 
h
a
s
 
"
c
h
e
c
k
s
u
m

"
 
a
n
d
 
n
o
t
 
c
h
e
c
k
e
d

 
 
 
i
f
 
n
o
 
"
c
h
e
c
k
s
u
m

"
.
)

E
-
9
 
(
2
0
)

N
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y

a
b
n
o
r
m

a
l
i
t
y

 
 
 
W

h
e
n
 
"
t
a
g
"
 
o
f
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
 
d
o
e
s
 
n
o
t
 
m

a
t
c
h
 
a
t
 
s
t
a
r
t
i
n
g
 
t
i
m

e
.

E
-
A

 
(
2
1
)

C
o
m

m
u
n
i
c
a
t
i
o
n

a
b
n
o
r
m

a
l
i
t
y
　

M
C

C
→

S
C

C

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s

 
 
 
t
o
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
(
f
r
o
m

 
M

C
C

 
p
w

b
 
(
C

P
U

)
 
t
o
 
S
C

C
 
p
w

b
 
(
C

P
U

)
 
h
a
s
 
b
r
o
k
e
n

 
 
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
5
 
s
e
c
o
n
d
s
.

(
1
)
 
C

h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
M

T
T
R

M
 
p
w

b
 
M

R
+
 
/
 
M

R
-
 
t
o
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
G

T
E
R

M
 
p
w

b
 
(
T
B

1
 
M

R
+
-
)
/
D

T
E
R

M
 
p
w

b

 
 
 
 
(
T
B

2
1
 
M

R
+
-
)
.
 
(
W

h
e
n
 
t
h
e
 
a
u
t
o
m

a
t
i
c
 
s
t
e
e
r
i
n
g
 
s
y
s
t
e
m

 
i
s
 
i
n
t
e
g
r
a
t
e
d
,
 
c
h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
(
h
a
r
n
e
s
s
)
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
M

T
T
R

M
 
p
w

b

 
 
 
 
(
J
1
2
)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
1
2
)
/
D

T
E
R

M
 
p
w

b
 
(
J
1
2
)
.

(
2
)
 
C

h
e
c
k
 
t
h
e
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
l
i
n
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
M

C
C

 
p
w

b
 
(
J
2
:
 
3
 
a
n
d
 
4
 
p
i
n
)
 
t
o
 
S
M

C
C

 
p
w

b
 
(
J
1
:
 
3
 
a
n
d
 
4
 
p
i
n
)
.
 
S
p
e
c
i
a
l
l
y
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
t
a
c
t

 
 
 
 
r
e
s
i
s
t
a
n
c
e
 
b
e
t
w

e
e
n
 
t
h
e
 
s
l
i
p
-
r
i
n
g
 
a
n
d
 
t
h
e
 
b
r
u
s
h
,
 
a
n
d
 
l
o
o
s
e
n
e
s
s
 
o
f
 
t
h
e
 
"
s
c
r
e
w

"
 
u
s
e
d
 
f
o
r
 
t
h
e
 
b
r
u
s
h
 
c
o
n
n
e
c
t
i
o
n
.
 
 
(
T
e
r
m

i
n
a
l
 
n
a
m

e
:
 
M

 
a
n
d
 
B

)

(
3
)
 
C

h
e
c
k
 
t
h
e
 
c
o
n
n
e
c
t
o
r
 
c
o
n
t
a
c
t
 
b
e
t
w

e
e
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
G

T
E
R

M
 
p
w

b
 
(
J
4
)
/
D

T
E
R

M
 
p
w

b
 
(
J
4
)
 
a
n
d
 
 
S
C

C
 
p
w

b
 
(
J
4
)
.

(
4
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
a
n
d
 
S
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
a
b
o
v
e
 
(
1
)
 
t
h
r
o
u
g
h
 
(
3
)
 
a
r
e
 
n
o
t
 
a
b
n
o
r
m

a
l
.

(
5
)
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
i
f
 
t
h
e
 
a
l
a
r
m

 
w

a
s
 
n
o
t
 
r
e
c
o
v
e
r
e
d
 
a
f
t
e
r
 
p
e
r
f
o
r
m

e
d
 
t
h
e
 
a
b
o
v
e
 
(
1
)
 
t
h
r
o
u
g
h
 
(
4
)
.
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
i
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t

 
 
 
 
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
A

 
(
2
3
)

M
C

C
(
C

P
U

)
 
r
e
s
e
t

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
a
b
n
o
r
m

a
l
i
t
y
 
w

a
s
 
g
e
n
e
r
a
t
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l

 
 
 
p
o
w

e
r
 
s
u
p
p
l
y
 
5
 
V

 
D

C
 
o
f
 
M

C
C

 
p
w

b
 
(
C

P
U

)
 
i
n
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
a
n
d

 
 
 
t
h
e
 
C

P
U

 
w

a
s
 
r
e
s
e
t
.
 
W

h
e
n
 
t
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
,
 
t
h
e
 
s
y
s
t
e
m

 
s
t
a
r
t
s

 
 
 
t
o
 
o
p
e
r
a
t
e
 
f
r
o
m

 
t
h
e
 
s
t
a
r
t
i
n
g
 
s
e
q
u
e
n
c
e
.

 
 
 
W

h
e
n
 
t
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
,
 
c
o
n
f
i
r
m

 
t
h
e
 
s
o
u
r
c
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
5
 
V

 
D

C
 
(
b
e
t
w

e
e
n
 
T
P

1
(
C

O
M

)
 
a
n
d
 
T
P

2
)
 
a
p
p
l
i
e
d
 
t
o
 
"
C

P
U

"
 
o
f
 
M

C
C

 
p
w

b
.

 
 
 
A

s
 
t
h
i
s
 
5
 
V

 
D

C
 
i
s
 
p
r
o
d
u
c
e
d
 
b
y
 
t
h
e
 
c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y
,
 
c
h
e
c
k
 
a
n
d
 
t
a
k
e
 
n
e
c
e
s
s
a
r
y
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
"
E
-
4
 
M

a
s
t
e
r
 
c
o
m

p
a
s
s

 
 
 
c
o
n
t
r
o
l
 
p
o
w

e
r
 
s
u
p
p
l
y
 
a
b
n
o
r
m

a
l
i
t
y
"
.

E
-
8
 
(
3
7
)

Z
e
r
o
 
c
r
o
s
s

a
b
n
o
r
m

a
l
i
t
y

 
 
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
.
 
 
W

h
e
n
 
r
e
p
l
a
c
e
d
 
S
C

C
 
p
w

b
 
o
r
 
I
C

I
F
 
p
w

b
,
 
m

a
k
e
 
s
e
t
t
i
n
g
 
o
f
 
e
a
c
h
 
p
a
r
a
m

e
t
e
r
 
a
g
a
i
n
.
 
 
(
C

o
n
t
a
c
t
 
t
o
 
T
O

K
Y
O

 
K
E
I
K
I
 
s
e
r
v
i
c
e
 
s
t
a
t
i
o
n

 
 
 
 
w

h
e
n
 
i
t
 
i
s
 
n
o
t
 
c
l
e
a
r
.
)

4 - 6



A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

E
-
ｂ
 
(
2
2
)

C
o
m

m
u
n
i
c
a
t
i
o
n

a
b
n
o
r
m

a
l
i
t
y
 
S
C

C
→

M
C

C

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
f
r
o
m

 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
t
o

 
 
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
(
f
r
o
m

 
S
C

C
 
p
w

b
 
(
C

P
U

)
 
t
o
 
M

C
C

 
p
w

b
 
(
C

P
U

)
 
h
a
s

 
 
 
b
r
o
k
e
n
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
5
 
s
e
c
o
n
d
s
.

(
1
)
 
C

o
n
f
i
r
m

 
w

h
e
t
h
e
r
 
S
C

C
 
p
w

b
 
i
s
 
o
p
e
r
a
t
i
n
g
 
o
r
 
n
o
t
.
 
 
I
t
 
i
s
 
d
e
c
i
d
e
d
 
t
h
a
t
 
i
t
 
i
s
 
o
p
e
r
a
t
i
n
g
 
w

h
e
n
 
e
v
e
n
 
o
n
e
 
L
E
D

 
i
s
 
l
i
t
 
o
n
 
S
C

C
 
p
w

b
.

(
2
)
 
I
t
 
i
s
 
d
e
c
i
d
e
d
 
t
h
a
t
 
S
C

C
 
p
w

b
 
i
s
 
n
o
t
 
o
p
e
r
a
t
i
n
g
 
w

h
e
n
 
a
l
l
 
L
E
D

s
 
o
n
 
S
C

C
 
p
w

b
 
a
r
e
 
e
x
t
i
n
g
u
i
s
h
e
d
.
 
 
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n

 
 
 
 
 
G

T
E
R

M
 
p
w

b
 
(
J
5
)
/
D

T
E
R

M
 
p
w

b
 
(
J
7
)
 
"
9
"
 
a
n
d
 
"
1
0
"
 
i
s
 
2
4
 
V

 
D

C
 
(
+
3
0
 
%
,
 
-
2
0
 
%
)
.

(
3
)
 
I
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
G

P
O

W
E
R

 
p
w

b
 
(
J
5
)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
5
)
/
D

T
E
R

M
 
p
w

b
 
(
J
7
)
,

 
 
 
 
 
a
n
d
 
i
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
r
m

a
l
,
 
r
e
p
l
a
c
e
 
G

P
O

W
E
R

 
p
w

b
 
o
f
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
u
n
i
t
.

(
4
)
 
I
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
,
 
c
h
e
c
k
 
t
h
e
 
f
u
s
e
 
o
n
 
G

T
E
R

M
 
p
w

b
 
(
F
1
6
)
/
D

T
E
R

M
 
p
w

b
 
(
F
1
9
)
 
p
w

b
.
 
I
f
 
i
t
 
h
a
s
 
b
l
o
w

n
,
 
c
o
n
f
i
r
m

 
t
h
e

 
 
 
 
 
o
p
e
r
a
t
i
o
n
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
t
h
e
 
f
u
s
e
.
 
 
I
f
 
t
h
e
 
f
u
s
e
 
h
a
s
 
b
l
o
w

n
 
a
g
a
i
n
,
 
r
e
p
l
a
c
e
 
S
C

C
 
p
w

b
.
 
 
W

h
e
n
 
r
e
p
l
a
c
e
d
 
S
C

C
 
p
w

b
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e

 
 
 
 
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

(
5
)
 
W

h
e
n
 
i
t
 
i
s
 
d
e
c
i
d
e
d
 
t
h
a
t
 
S
C

C
 
p
w

b
 
i
s
 
o
p
e
r
a
t
i
n
g
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
M

T
T
R

M
 
p
w

b

 
 
 
 
 
M

T
+
 
/
 
M

T
-
 
t
o
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
G

T
E
R

M
/
D

T
E
R

M
 
p
w

b
 
T
B

1
 
M

T
+
-
/
T
B

2
1
 
M

T
+
-
.
 
 
(
W

h
e
n
 
t
h
e
 
a
u
t
o
m

a
t
i
c
 
s
t
e
e
r
i
n
g
 
s
y
s
t
e
m

 
i
s
 
i
n
t
e
g
r
a
t
e
d
,

 
 
 
 
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
(
h
a
r
n
e
s
s
)
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
M

T
T
R

M
 
p
w

b
 
(
J
1
2
)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
1
2
)
.

(
6
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
l
i
n
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
M

C
C

 
p
w

b
 
(
J
2
:
 
3
 
a
n
d
 
5
 
p
i
n
)
 
t
o
 
S
M

C
C

 
p
w

b
 
(
J
1
:
 
3
 
a
n
d
 
5
 
p
i
n
)
.
 
S
p
e
c
i
a
l
l
y
,
 
c
o
n
f
i
r
m

 
 
 
 
t
h
e
 
c
o
n
t
a
c
t
 
r
e
s
i
s
t
a
n
c
e
 
b
e
t
w

e
e
n
 
t
h
e
 
s
l
i
p
-
r
i
n
g
 
a
n
d
 
t
h
e
 
b
r
u
s
h
,
 
a
n
d
 
l
o
o
s
e
n
e
s
s
 
o
f
 
t
h
e
 
"
s
c
r
e
w

"
 
u
s
e
d
 
f
o
r
 
t
h
e
 
b
r
u
s
h
 
c
o
n
n
e
c
t
i
o
n
.
 
(
T
e
r
m

i
n
a
l

 
 
 
 
n
a
m

e
:
 
 
M

,
 
H

)

(
7
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
o
r
 
c
o
n
t
a
c
t
 
f
r
o
m

 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
G

T
E
R

M
 
p
w

b
 
(
J
4
)
 
t
o
 
S
C

C
 
p
w

b
 
(
J
4
)
.

(
8
)
 
R

e
p
l
a
c
e
 
M

C
C

 
p
w

b
 
a
n
d
 
S
M

C
C

 
p
w

b
 
i
f
 
t
h
e
 
a
b
o
v
e
 
(
5
)
 
t
h
r
o
u
g
h
 
(
7
)
 
a
r
e
 
n
o
t
 
a
b
n
o
r
m

a
l
.

(
9
)
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
i
f
 
t
h
e
 
a
l
a
r
m

 
w

a
s
 
n
o
t
 
r
e
c
o
v
e
r
e
d
 
a
f
t
e
r
 
p
e
r
f
o
r
m

e
d
 
t
h
e
 
a
b
o
v
e
 
(
5
)
 
t
h
r
o
u
g
h
 
(
8
)
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
i
s
 
r
e
p
l
a
c
e
d
,

 
 
 
 
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
ｂ
 
(
2
4
)

S
C

C
(
C

P
U

)
 
r
e
s
e
t

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
a
b
n
o
r
m

a
l
i
t
y
 
i
s
 
g
e
n
e
r
a
t
e
d
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l

 
 
 
 
p
o
w

e
r
 
s
u
p
p
l
y
 
5
 
V

 
D

C
 
o
f
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
S
C

C
 
p
w

b
 
(
C

P
U

)
,
 
a
n
d
 
t
h
e
 
C

P
U

 
 
 
 
w

a
s
 
r
e
s
e
t
.

(
1
)
 
C

o
n
f
i
r
m

 
w

h
e
t
h
e
r
 
S
C

C
 
p
w

b
 
i
s
 
o
p
e
r
a
t
i
n
g
 
o
r
 
n
o
t
.
 
I
t
 
i
s
 
d
e
c
i
d
e
d
 
t
h
a
t
 
i
t
 
i
s
 
o
p
e
r
a
t
i
n
g
 
w

h
e
n
 
e
v
e
n
 
o
n
e
 
L
E
D

 
i
s
 
l
i
t
 
o
n
 
S
C

C
 
p
w

b
.

(
2
)
 
I
t
 
i
s
 
d
e
c
i
d
e
d
 
t
h
a
t
 
S
C

C
 
p
w

b
 
i
s
 
n
o
t
 
o
p
e
r
a
t
i
n
g
 
w

h
e
n
 
a
l
l
 
L
E
D

s
 
o
n
 
S
C

C
 
p
w

b
 
a
r
e
 
e
x
t
i
n
g
u
i
s
h
e
d
.
 
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
v
o
l
t
a
g
e
 
b
e
t
w

e
e
n

 
 
 
 
 
G

T
E
R

M
 
 
p
w

b
 
(
J
5
)
/
D

T
E
R

M
 
p
w

b
 
(
J
7
)
 
p
w

b
 
c
o
n
n
e
c
t
o
r
 
"
9
"
 
a
n
d
 
"
1
0
"
 
i
s
 
2
4
 
V

 
D

C
 
(
+
3
0
 
%
,
 
-
2
0
 
%
)
.

(
3
)
 
I
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
a
b
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
G

P
O

W
E
R

 
p
w

b
(
J
7
)
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
5
)
/
D

T
E
R

M
 
p
w

b
 
(
J
7
)
.

 
 
 
 
R

e
p
l
a
c
e
 
G

P
O

W
E
R

 
p
w

b
 
i
f
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
i
s
 
n
o
r
m

a
l
.

(
4
)
 
I
f
 
t
h
e
 
v
o
l
t
a
g
e
 
i
s
 
n
o
r
m

a
l
 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
2
)
,
 
c
o
n
f
i
r
m

 
t
h
e
 
f
u
s
e
 
o
n
 
G

T
E
R

M
 
p
w

b
 
(
F
1
6
)
/
D

T
E
R

M
 
p
w

b
 
(
F
1
9
)
 
p
w

b
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.
 
 
I
f
 
i
t
 
h
a
s
 
b
l
o
w

n
,

 
 
 
 
 
c
o
n
f
i
r
m

 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
t
h
e
 
f
u
s
e
.
 
 
I
f
 
t
h
e
 
f
u
s
e
 
h
a
s
 
b
l
o
w

n
 
a
g
a
i
n
,
 
r
e
p
l
a
c
e
 
S
C

C
 
p
w

b
.
 
 
W

h
e
n
 
r
e
p
l
a
c
e
d
 
S
C

C
 
p
w

b
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o

 
 
 
 
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
c
 
(
2
5
)

G
P

S
 
c
o
m

m
u
n
i
c
a
t
i
o
n

b
r
e
a
k

 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
f
r
o
m

 
t
h
e
 
G

P
S
 
h
a
s
 
b
r
o
k
e
n

 
 
 
s
u
c
c
e
s
s
i
v
e
l
y
 
f
o
r
 
1
5
 
s
e
c
o
n
d
s
.
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
o
n
l
y
 
w

h
e
n
 
t
h
e

 
 
 
l
a
t
i
t
u
d
e
 
/
 
s
h
i
p
 
s
p
e
e
d
 
i
n
f
o
r
m

a
t
i
o
n
 
i
n
p
u
t
 
s
y
s
t
e
m

 
w

a
s
 
s
e
t
 
t
o
 
"
G

P
S
"
 
o
n
 
t
h
e

 
 
 
o
p
e
r
a
t
i
n
g
 
p
a
n
e
l
.
 
 
 
A

n
d
 
a
l
s
o
 
i
t
 
i
s
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
"
A

-
2
 
2
.
9
.
G

:
 
N

o

 
 
 
c
o
n
n
e
c
t
i
o
n
 
t
o
 
G

P
S
"
 
w

a
s
 
s
e
t
.

(
1
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
G

P
S
 
i
s
 
o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
.
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
b
y
 
u
s
i
n
g
 
a
 
p
r
o
t
o
c
o
l
 
a
n
a
l
y
z
e
r
 
o
r
 
t
h
e
 
l
i
k
e
,
 
c
o
n
f
i
r
m

 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
d
a
t
a
 
o
u
t
p
u
t

 
 
 
 
 
f
r
o
m

 
t
h
e
 
G

P
S
.

(
2
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w

e
e
n
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
G

R
X
+
 
/
 
G

R
X
-
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
a
n
d
 
t
h
e
 
G

P
S
.
 
 
A

l
s
o
 
c
o
n
f
i
r
m

 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d

 
 
 
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
G

R
X
+
 
a
n
d
 
G

R
X
-
.

(
3
)
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
c
h
a
n
g
e
d
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
M

I
F
C

(
J
1
4
)
/
S
I
F
C

(
J
2
0
)
/
M

C
O

I
F
(
J
2
2
)
/
M

C
O

I
F
(
J
2
2
)
 
p
w

b
 
j
u
m

p
e
r
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.
 
 
W

h
e
n
 
t
h
e
 
s
i
g
n
a
l

 
 
 
 
c
a
n
n
o
t
 
b
e
 
r
e
c
e
i
v
e
d
,
 
c
o
n
f
i
r
m

 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
G

R
X
+
 
a
n
d
 
G

R
X
-
.

(
4
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
"
G

P
S
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
f
o
r
m

a
t
"
 
i
n
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
"
A

-
4
"
m

a
t
c
h
e
s
 
t
h
e
 
f
o
r
m

a
t
 
s
e
t
 
i
n
 
t
h
e
 
G

P
S
.

(
5
)
 
R

e
p
l
a
c
e
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b
 
w

h
e
n
 
i
t
 
w

a
s
 
n
o
t
 
i
m

p
r
o
v
e
d
 
b
y
 
t
h
e
 
a
b
o
v
e
 
(
1
)
 
t
h
r
o
u
g
h
 
(
4
)
.
 
 
R

e
p
l
a
c
e
 
e
a
c
h
 
S
C

C
 
p
w

b
 
w

h
e
n
 
i
t
 
w

a
s

 
 
 
 
 
n
o
t
 
i
m

p
r
o
v
e
d
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b
.
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s

 
 
 
 
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

 
 
 
N

o
t
e
 
:

 
 
 
T
h
e
 
r
e
c
o
v
e
r
i
n
g
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
i
s
 
a
l
a
r
m

 
i
s
 
f
o
l
l
o
w

i
n
g
 
t
w

o
.

 
 
 
1
.
 
 
W

h
e
n
 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
f
r
o
m

 
t
h
e
 
G

P
S
 
h
a
s
 
b
e
e
n
 
r
e
c
o
v
e
r
e
d
.

 
 
 
2
.
 
 
W

h
e
n
 
t
h
e
 
l
a
t
i
t
u
d
e
 
/
 
s
h
i
p
 
s
p
e
e
d
 
i
n
f
o
r
m

a
t
i
o
n
 
i
n
p
u
t
 
s
y
s
t
e
m

 
w

a
s
 
c
h
a
n
g
e
d
 
t
o
 
o
t
h
e
r
 
t
h
a
n
 
t
h
e
 
G

P
S
 
a
n
d
 
t
h
e
 
t
r
u
e
 
b
e
a
r
i
n
g
 
(
d
i
s
p
l
a
y
e
d
 
w

i
t
h
 
b
l
i
n
k
i
n
g
)

 
 
 
 
 
 
 
 
w

a
s
 
d
e
t
e
r
m

i
n
e
d
.
 
W

h
i
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h
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b
y
 
D

I
P

S
W

 
(
S
C

C
 
p
w

b

 
 
 
S
W

1
 
5
 
a
n
d
 
6
 
b
i
t
)
.

T
a
k
e
 
t
h
e
 
s
i
m

i
l
a
r
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s
 
t
o
 
"
E
-
E
 
E
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
u
n
i
t
 
(
H

D
M

 
/
 
E
H

S
 
/
 
M

A
G

)
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
b
r
e
a
k
.

T
a
k
e
 
t
h
e
 
s
i
m

i
l
a
r
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s
 
t
o
 
"
E
-
c
 
G

P
S
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
b
r
e
a
k
"
.

4 - 8



A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

E
-
L
 
(
3
0
)

S
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l

h
e
a
d
i
n
g
 
s
e
n
s
o
r

c
o
m

m
u
n
i
c
a
t
i
o
n
 
b
r
e
a
k

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
f
r
o
m

 
t
h
e
 
s
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l

 
 
 
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
u
n
i
t
 
h
a
s
 
b
r
o
k
e
n
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
1
5
 
s
e
c
o
n
d
s
 
s
u
c
c
e
s
s
i
v
e
l
y
.

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
o
n
l
y
 
w

h
e
n
 
T
G

-
8
0
0
0
 
s
e
r
i
e
s
 
w

a
s
 
s
e
t
 
w

i
t
h
 
t
h
e

 
 
 
 
s
t
a
n
d
a
r
d
　

e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
u
n
i
t
.
　

 
T
h
i
s
 
s
e
t
t
i
n
g
 
i
s
 
p
e
r
f
o
r
m

e
d
 
b
y

 
 
 
 
D

I
P

S
W

 
(
S
C

C
 
p
w

b
 
/
 
I
C

I
F
 
p
w

b
 
S
W

1
 
5
 
a
n
d
 
6
 
b
i
t
)
.

(
1
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
c
o
n
n
e
c
t
e
d
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
i
s
 
o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
.
 
 
A

t
 
t
h
i
s
 
t
i
m

e
,
 
b
y
 
u
s
i
n
g
 
a
 
p
r
o
t
o
c
o
l
 
a
n
a
l
y
z
e
r
 
o
r
 
t
h
e
 
l
i
k
e
,

 
 
 
 
 
c
o
n
f
i
r
m

 
t
h
e
 
o
u
t
p
u
t
 
s
i
g
n
a
l
 
 
d
a
t
a
 
f
r
o
m

 
t
h
e
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
.

(
2
)
 
 
C

o
n
f
i
r
m

 
t
h
a
t
 
"
1
"
 
a
n
d
 
"
2
"
 
o
f
 
M

C
O

I
F
 
/
 
S
C

O
I
F
 
p
w

b
 
j
u
m

p
e
r
 
"
E
S
S
E
L
1
 
t
h
r
o
u
g
h
 
4
 
(
M

C
O

I
F
 
p
w

b
:
 
J
3
3
 
/
 
3
4
 
/
 
3
5
 
/
 
3
6
,
 
S
C

O
I
F
 
p
w

b
:
 
J
3
3
 
/

 
 
 
 
 
3
4
 
/
 
3
5
 
/
 
3
6
)
"
 
a
r
e
 
s
h
o
r
t
e
d
.

(
3
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w

e
e
n
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
E
S
R

X
+
 
/
 
E
S
R

X
-
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
a
n
d
 
t
h
e
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
.
 
 
A

l
s
o
 
c
o
n
f
i
r
m

 
 
 
 
 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
E
S
R

X
+
 
/
 
E
S
R

X
-
.

(
4
)
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
c
h
a
n
g
e
d
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
M

I
F
C

 
/
 
S
I
F
C

 
p
w

b
 
j
u
m

p
e
r
 
"
E
S
P

O
L
 
(
M

I
F
C

 
p
w

b
:
 
J
1
6
,
 
S
I
F
C

 
p
w

b
:
 
J
2
2
)
"
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.
 
 
C

o
n
f
i
r
m

 
 
 
 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
E
S
R

X
+
 
/
 
E
S
R

X
-
 
i
f
 
i
t
 
c
a
n
n
o
t
 
b
e
 
r
e
c
e
i
v
e
d
.
 
 
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
c
h
a
n
g
e
d
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
M

C
O

I
F
 
/

 
 
 
 
S
C

O
I
F
 
p
w

b
 
j
u
m

p
e
r
 
"
E
S
P

O
L
 
(
M

C
O

I
F
 
p
w

b
:
 
J
2
9
,
 
S
C

O
I
F
 
p
w

b
:
 
J
2
9
)
"
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.
 
 
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d
 
G

T
E
R

M
 
p
w

b

 
 
 
 
T
B

1
 
E
S
R

X
+
 
/
 
E
S
R

X
-
 
i
f
 
i
t
 
c
a
n
n
o
t
 
b
e
 
r
e
c
e
i
v
e
d
.

(
5
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
M

I
F
C

 
/
 
S
I
F
C

 
p
w

b
 
j
u
m

p
e
r
s
 
"
W

R
 
/
 
E
X
T
 
(
M

I
F
C

 
p
w

b
:
 
J
1
0
,
 
S
I
F
C

 
p
w

b
:
 
J
1
7
)
"
 
a
r
e
 
s
h
o
r
t
e
d
.
 
(
A

l
s
o
 
c
o
n
f
i
r
m

 
i
t
s
 
c
o
n
t
a
c
t
 
s
t
a
t
e
.
)

(
6
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
M

C
O

I
F
 
/
 
S
C

O
I
F
 
p
w

b
 
j
u
m

p
e
r
s
 
"
M

W
R

 
/
 
E
X
T
 
(
M

C
O

I
F
 
p
w

b
:
 
J
3
0
,
 
S
C

O
I
F
 
p
w

b
:
 
J
3
0
)
"
 
a
r
e
 
s
h
o
r
t
e
d
.
 
 
(
A

l
s
o
 
c
o
n
f
i
r
m

 
i
t
s
 
c
o
n
t
a
c
t
 
s
t
a
t
e
.
)

(
7
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
"
A

-
6
,
 
S
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
f
o
r
m

a
t
"
 
m

a
t
c
h
e
s
 
t
h
e
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
f
o
r
m

a
t
.

(
8
)
 
R

e
p
l
a
c
e
 
M

I
F
C

 
/
 
S
I
F
C

 
p
w

b
 
i
f
 
i
t
 
w

a
s
 
n
o
t
 
i
m

p
r
o
v
e
d
 
b
y
 
t
h
e
 
a
b
o
v
e
 
(
1
)
 
t
h
r
o
u
g
h
 
(
5
)
.
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
i
f
 
i
t
 
w

a
s
 
n
o
t
 
i
m

p
r
o
v
e
d
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
M

I
F
C

 
 
 
 
 
/
 
S
I
F
C

 
p
w

b
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
n
 
(
3
1
)

S
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l

h
e
a
d
i
n
g
 
s
e
n
s
o
r

c
o
m

m
u
n
i
c
a
t
i
o
n
 
d
a
t
a

a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
f
r
o
m

 
t
h
e
 
s
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l

 
 
 
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
u
n
i
t
 
c
a
n
n
o
t
 
b
e
 
r
e
c
e
i
v
e
d
 
p
r
o
p
e
r
l
y
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
1
7
 
s
e
c
o
n
d
s

 
 
 
 
s
u
c
c
e
s
s
i
v
e
l
y
.
　

T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
o
n
l
y
 
w

h
e
n
 
T
G

-
8
0
0
0
 
s
e
r
i
e
s
 
w

a
s
 
s
e
t

 
 
 
 
w

i
t
h
 
t
h
e
 
s
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
u
n
i
t
.
　

T
h
i
s
 
s
e
t
t
i
n
g
 
i
s
 
p
e
r
f
o
r
m

e
d

 
 
 
 
b
y
 
D

I
P

S
W

 
(
S
C

C
 
p
w

b
　

S
W

1
 
5
 
a
n
d
 
6
 
b
i
t
)
.

T
a
k
e
 
t
h
e
 
s
i
m

i
l
a
r
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s
 
t
o
 
"
E
-
L
　

S
t
a
n
d
a
r
d
 
e
x
t
e
r
n
a
l
 
h
e
a
d
i
n
g
 
s
e
n
s
o
r
 
u
n
i
t
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
b
r
e
a
k
"
.

E
-
P

 
(
2
8
)

L
O

G
 
c
o
m

m
u
n
i
c
a
t
i
o
n

b
r
e
a
k

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
f
r
o
m

 
t
h
e
 
L
O

G
 
h
a
s
 
b
r
o
k
e
n

 
 
 
 
f
o
r
 
1
5
 
s
e
c
o
n
d
s
 
s
u
c
c
e
s
s
i
v
e
l
y
.
　

T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
o
n
l
y
 
w

h
e
n
 
t
h
e
 
s
h
i
p

 
 
 
 
s
p
e
e
d
 
w

a
s
 
s
e
t
 
t
o
 
o
b
t
a
i
n
 
f
r
o
m

 
t
h
e
 
L
O

G
 
(
s
e
r
i
a
l
 
s
i
g
n
a
l
)
.
　

T
h
i
s
 
a
l
a
r
m

 
i
s
 
n
o
t

 
 
 
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
"
A

-
2
 
2
.
 
A

.
 
S
:
 
N

o
 
L
O

G
 
(
s
e
r
i
a
l
　

s
i
g
n
a
l
)
"

 
 
 
 
w

a
s
 
s
e
t
.

(
1
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
L
O

G
 
i
s
 
o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
.
　

A
t
 
t
h
i
s
 
t
i
m

e
,
 
b
y
 
u
s
i
n
g
 
a
 
p
r
o
t
o
c
o
l
 
a
n
a
l
y
z
e
r
 
o
r
 
t
h
e
 
l
i
k
e
,
 
c
o
n
f
i
r
m

 
t
h
e
 
o
u
t
p
u
t
 
s
i
g
n
a
l
　

d
a
t
a
 
f
r
o
m

 
t
h
e
 
G

P
S
.

(
2
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w

e
e
n
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
L
R

X
+
 
/
 
L
R

X
-
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
　

u
n
i
t
 
a
n
d
 
t
h
e
 
L
O

G
.
 
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d

 
 
 
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
L
R

X
+
 
/
 
L
R

X
-
.

(
3
)
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
c
h
a
n
g
e
d
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
M

I
F
C

 
/
 
S
I
F
C

 
p
w

b
 
j
u
m

p
e
r
 
"
L
O

G
P

O
L
 
(
M

I
F
C

 
p
w

b
:
 
J
1
5
,
 
S
I
F
C

 
p
w

b
:
 
J
2
1
)
"
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.
　

C
o
n
f
i
r
m

 
 
 
 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
L
R

X
+
 
/
 
L
R

X
-
 
i
f
 
i
t
 
c
a
n
n
o
t
　

b
e
 
r
e
c
e
i
v
e
d
.
 
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
c
h
a
n
g
e
d
 
t
h
e
 
s
e
t
t
i
n
g
 
o
f
 
M

C
O

I
F
 
/
 
S
C

O
I
F
 
p
w

b

 
 
 
 
j
u
m

p
e
r
 
"
L
O

G
P

O
L
 
(
M

C
O

I
F
 
p
w

b
:
 
J
2
3
,
 
S
C

O
I
F
 
p
w

b
:
 
J
2
3
)
"
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.
 
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
i
n
v
e
r
s
e
l
y
 
c
o
n
n
e
c
t
e
d
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
L
R

X
+
 
/
 
L
R

X
-

 
 
 
 
i
f
 
i
t
 
c
a
n
n
o
t
 
b
e
 
r
e
c
e
i
v
e
d
.

(
4
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
"
A

-
5
 
L
O

G
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
f
o
r
m

a
t
"
 
m

a
t
c
h
e
s
 
t
h
e
　

f
o
r
m

a
t
 
s
e
t
 
f
o
r
 
t
h
e
 
L
O

G
.

(
5
)
 
R

e
p
l
a
c
e
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b
 
i
f
 
i
t
 
w

a
s
 
n
o
t
 
i
m

p
r
o
v
e
d
 
b
y
 
t
h
e
 
a
b
o
v
e
 
(
1
)
 
t
h
r
o
u
g
h
 
(
4
)
.
　

R
e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
i
f
 
i
t
 
w

a
s
 
n
o
t
 
i
m

p
r
o
v
e
d

 
 
 
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b
.
　

W
h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e

 
 
 
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
U

 
(
2
9
)

L
O

G
 
d
a
t
a
 
a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
f
o
l
l
o
w

i
n
g
 
a
b
n
o
r
m

a
l
i
t
y
 
i
s
 
g
e
n
e
r
a
t
e
d
 
i
n

 
 
 
 
 
t
h
e
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
d
a
t
a
 
f
r
o
m

 
t
h
e
 
L
O

G
.
　

T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
o
n
l
y
 
w

h
e
n

 
 
 
 
 
t
h
e
 
s
h
i
p
 
s
p
e
e
d
 
i
n
f
o
r
m

a
t
i
o
n
 
i
n
p
u
t
 
s
y
s
t
e
m

 
w

a
s
 
s
e
t
 
t
o
 
"
L
O

G
 
s
e
r
i
a
l
 
s
i
g
n
a
l
"
.

 
 
 
 
 
A

l
s
o
 
i
t
 
i
s
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
"
A

-
2
 
2
.
A

.
S
:
 
N

o
 
L
O

G

 
 
 
 
 
(
s
e
r
i
a
l
 
s
i
g
n
a
l
)
"
 
w

a
s
 
s
e
t
.

(
1
)
 
W

h
e
n
 
b
o
t
h
 
o
f
 
t
h
e
 
s
p
e
e
d
 
o
v
e
r
 
g
r
o
u
n
d
 
s
t
a
t
u
s
 
a
n
d
 
t
h
e
 
s
p
e
e
d
 
o
v
e
r
 
w

a
t
e
r

 
 
 
 
 
s
t
a
t
u
s
 
a
r
e
 
i
n
v
a
l
i
d
.

(
2
)
 
W

h
e
n
 
b
o
t
h
 
o
f
 
t
h
e
 
s
p
e
e
d
 
o
v
e
r
 
g
r
o
u
n
d
 
v
a
l
u
e
 
a
n
d
 
t
h
e
 
s
p
e
e
d
 
o
v
e
r
 
w

a
t
e
r

 
 
 
 
 
v
a
l
u
e
 
a
r
e
 
"
n
u
l
l
 
f
i
e
l
d
"
.

(
3
)
 
W

h
e
n
 
"
V

B
W

"
 
c
a
n
n
o
t
 
b
e
 
r
e
c
e
i
v
e
d
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
1
7
 
s
e
c
o
n
d
s
 
s
u
c
c
e
s
s
i
v
e
l
y
.

(
4
)
 
W

h
e
n
 
d
a
t
a
 
"
c
h
e
c
k
s
u
m

"
 
d
i
d
 
n
o
t
 
m

a
t
c
h
.
 
(
W

h
e
t
h
e
r
 
"
c
h
e
c
k
s
u
m

"
 
i
s
 
c
h
e
c
k
e
d

 
 
 
 
 
o
r
 
n
o
t
 
i
s
 
a
u
t
o
m

a
t
i
c
a
l
l
y
 
d
e
c
i
d
e
d
,
 
i
.
e
.
 
i
t
 
i
s
 
c
h
e
c
k
e
d
 
i
f
 
t
h
e
 
d
a
t
a
 
h
a
s

 
 
 
 
 
"
c
h
e
c
k
s
u
m

"
 
a
n
d
 
n
o
t
 
c
h
e
c
k
e
d
 
i
f
 
n
o
 
"
c
h
e
c
k
s
u
m

"
.
)

T
a
k
e
 
t
h
e
 
s
i
m

i
l
a
r
 
c
o
u
n
t
e
r
m

e
a
s
u
r
e
s
 
t
o
 
"
E
-
P

 
L
O

G
 
c
o
m

m
u
n
i
c
a
t
i
o
n
 
b
r
e
a
k
"
.

E
-
u
 
(
3
8
)

L
O

G
 
p
u
l
s
e

a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
t
i
m

e
 
i
n
t
e
r
v
a
l
 
o
f
 
t
h
e
 
o
u
t
p
u
t
 
p
u
l
s
e

 
 
 
 
 
(
c
o
n
t
a
c
t
)
 
f
r
o
m

 
t
h
e
 
L
O

G
 
c
h
a
n
g
e
d
 
s
u
d
d
e
n
l
y
 
m

o
r
e
 
t
h
a
n
 
3
 
t
i
m

e
s
.
 
 
I
t
 
i
s

 
 
 
 
 
t
r
e
a
t
e
d
 
a
s
 
a
n
 
a
l
a
r
m

 
c
o
n
d
i
t
i
o
n
 
b
e
c
a
u
s
e
 
s
u
d
d
e
n
 
s
p
e
e
d
 
c
h
a
n
g
e
 
d
o
e
s
 
n
o
t

 
 
 
 
 
o
c
c
u
r
 
w

h
i
l
e
 
t
h
e
 
s
h
i
p
 
i
s
 
n
o
r
m

a
l
l
y
 
o
p
e
r
a
t
e
d
.
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
o
n
l
y

 
 
 
 
 
w

h
e
n
 
t
h
e
 
s
h
i
p
 
s
p
e
e
d
 
i
n
f
o
r
m

a
t
i
o
n
 
i
n
p
u
t
 
s
y
s
t
e
m

 
w

a
s
 
s
e
t
 
t
o
 
"
L
O

G
 
p
u
l
s
e
"
.

 
 
 
 
 
A

l
s
o
 
i
t
 
i
s
 
n
o
t
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
e
x
t
e
n
d
e
d
 
m

e
n
u
 
"
A

-
2
 
2
.
9
.
L
:
 
N

o
 
L
O

G

 
 
 
 
 
c
o
n
n
e
c
t
i
o
n
"
 
w

a
s
 
s
e
t
.

(
1
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
L
O

G
 
i
s
 
o
p
e
r
a
t
i
o
n
 
p
r
o
p
e
r
l
y
.
 
I
f
 
i
t
 
i
s
 
o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
,
 
c
o
n
f
i
r
m

 
t
h
e
 
L
O

G
 
o
u
t
p
u
t
 
p
u
l
s
e
 
(
c
o
n
t
a
c
t
)
 
m

o
v
e
m

e
n
t
 
b
y
 
a
n
 
o
s
c
i
l
l
o
s
c
o
p
e
,

 
 
 
 
 
t
e
s
t
e
r
 
o
r
 
t
h
e
 
l
i
k
e
.
 
 
I
f
 
p
o
s
s
i
b
l
e
,
 
c
o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
g
y
r
o
c
o
m

p
a
s
s
 
c
a
n
 
r
e
c
e
i
v
e
 
t
h
e
 
s
p
e
e
d
 
p
r
o
p
e
r
l
y
 
w

h
e
n
 
p
u
l
s
e
s
 
(
c
o
n
t
a
c
t
)
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
t
o
 
a

 
 
 
 
 
c
o
n
s
t
a
n
t
 
s
h
i
p
 
s
p
e
e
d
 
a
r
e
 
o
u
t
p
u
t
t
e
d
 
i
n
 
L
O

G
 
t
e
s
t
 
m

o
d
e
.

(
2
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
b
e
t
w

e
e
n
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
S
L
+
 
/
 
S
L
-
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
a
n
d
 
t
h
e
 
L
O

G
.

(
3
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
t
a
c
t
 
o
f
 
M

I
F
C

 
(
J
1
1
)
/
S
I
F
C

 
(
J
1
9
)
/
M

C
O

I
F
 
(
J
2
7
)
/
M

C
O

I
F
 
(
J
2
7
)
 
p
w

b
 
j
u
m

p
e
r
 
"
L
O

G
"
 
i
n
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
.

(
4
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b
 
L
E
D

 
D

S
1
 
i
s
 
b
l
i
n
k
i
n
g
 
d
u
r
i
n
g
 
t
h
e
 
s
h
i
p
 
s
p
e
e
d
 
i
n
p
u
t
.
 
R

e
p
l
a
c
e
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b

 
 
 
 
 
i
f
 
i
t
 
w

a
s
 
n
o
t
 
b
l
i
n
k
i
n
g
.
 
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
i
f
 
i
t
 
w

a
s
 
n
o
t
 
i
m

p
r
o
v
e
d
 
a
f
t
e
r
 
r
e
p
l
a
c
e
d
 
M

I
F
C

/
S
I
F
C

/
M

C
O

I
F
/
M

C
O

I
F
 
p
w

b
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s

 
 
 
 
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

4 - 9



A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

A
l
a
r
m

 
c
o
d
e

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

(
D

e
t
a
i
l
e
d
 
c
o
d
e
)

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

A
l
a
r
m

 
c
o
n
d
i
t
i
o
n

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

C
o
u
n
t
e
r
m

e
a
s
u
r
e
s

E
-
G

 
(
3
6
)

E
n
c
o
d
e
r
 
a
b
n
o
r
m

a
l
i
t
y

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
s
u
c
h
 
s
t
a
t
e
 
t
h
a
t
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w

e
e
n

 
 
 
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
b
e
a
r
i
n
g
 
a
n
d
 
t
h
e
 
b
e
a
r
i
n
g
 
o
b
t
a
i
n
e
d
 
b
y
 
t
h
e
 
e
n
c
o
d
e
r

 
 
 
 
i
s
 
m

o
r
e
 
t
h
a
n
 
3
 
d
e
g
r
e
e
s
,
 
h
a
s
 
c
o
n
t
i
n
u
e
d
 
f
o
r
 
m

o
r
e
 
t
h
a
n
 
3
 
s
e
c
o
n
d
s
.

(
1
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
M

T
T
R

M
 
p
w

b
 
E
A

+
/
-
 
,
 
E
B

+
/
-
 
t
o
 
t
h
e
 
c
o
n
t
r
o
l
 
u
n
i
t
 
G

T
E
R

M
 
p
w

b
 
T
B

1
 
E
A

+
/
-
,
 
E
B

+
/
-
.

 
 
 
 
 
(
W

h
e
n
 
t
h
e
 
a
u
t
o
m

a
t
i
c
 
s
t
e
e
r
i
n
g
 
s
y
s
t
e
m

 
i
s
 
i
n
t
e
g
r
a
t
e
d
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
(
h
a
r
n
e
s
s
)
 
f
r
o
m

 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
M

T
T
R

M
 
p
w

b
(
J
1
2
)

 
 
 
 
 
t
o
 
G

T
E
R

M
 
p
w

b
 
(
J
1
2
)
.

(
2
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
f
r
o
m

 
M

C
C

 
p
w

b
 
(
J
2
)
 
t
o
 
S
M

C
C

 
p
w

b
 
(
J
1
)
.
 
 
S
p
e
c
i
a
l
l
y
,
 
c
o
n
f
i
r
m

 
t
h
e
 
c
o
n
t
a
c
t
 
r
e
s
i
s
t
a
n
c
e
 
b
e
t
w

e
e
n
 
t
h
e
 
s
l
i
p
-
r
i
n
g
 
a
n
d

 
 
 
 
 
t
h
e
 
b
r
u
s
h
,
 
a
n
d
 
l
o
o
s
e
n
e
s
s
 
o
f
 
t
h
e
 
"
s
c
r
e
w

"
 
u
s
e
d
 
f
o
r
 
t
h
e
 
b
r
u
s
h
 
c
o
n
n
e
c
t
i
o
n
.

(
3
)
 
C

o
n
f
i
r
m

 
t
h
a
t
 
t
h
e
 
m

a
s
t
e
r
 
c
o
m

p
a
s
s
 
s
t
e
p
 
m

o
t
o
r
 
i
s
 
o
p
e
r
a
t
i
n
g
 
s
m

o
o
t
h
l
y
,
 
a
n
d
 
t
h
e
 
e
n
c
o
d
e
r
 
u
n
i
t
 
i
s
 
o
p
e
r
a
t
i
n
g
 
p
r
o
p
e
r
l
y
.
 
 
I
f
 
p
o
s
s
i
b
l
e
,
 
c
o
n
f
i
r
m

 
 
 
 
t
h
a
t
 
t
h
e
 
9
0
 
d
e
g
r
e
e
 
p
h
a
s
e
 
s
h
i
f
t
e
d
 
w

a
v
e
 
f
o
r
m

 
i
s
 
o
b
s
e
r
v
e
d
 
b
y
 
c
o
n
n
e
c
t
e
d
 
a
n
 
o
s
c
i
l
l
o
s
c
o
p
e
 
t
o
 
M

T
T
R

M
 
p
w

b
 
E
A

+
/
-
 
a
n
d
 
E
B

+
/
-
 
o
f
 
t
h
e
 
m

a
s
t
e
r

 
 
 
 
c
o
m

p
a
s
s
.
 
R

e
p
l
a
c
e
 
E
N

C
C

 
p
w

b
 
i
f
 
t
h
e
 
w

a
v
e
 
f
o
r
m

 
i
s
 
a
b
n
o
r
m

a
l
.

(
4
)
 
C

o
n
f
i
r
m

 
t
h
e
 
c
o
n
n
e
c
t
o
r
 
i
n
s
e
r
t
i
n
g
 
s
t
a
t
e
 
f
r
o
m

 
G

T
E
R

M
 
p
w

b
 
(
c
o
n
n
e
c
t
o
r
 
J
4
)
 
t
o
 
S
C

C
 
 
p
w

b
 
(
J
4
)
.

(
5
)
 
R

e
p
l
a
c
e
 
S
C

C
 
p
w

b
 
i
f
 
n
o
 
p
r
o
b
l
e
m

 
i
n
 
t
h
e
 
a
b
o
v
e
 
(
1
)
 
t
h
r
o
u
g
h
 
(
4
)
.
 
 
W

h
e
n
 
t
h
e
 
S
C

C
 
p
w

b
 
w

a
s
 
r
e
p
l
a
c
e
d
,
 
d
o
 
n
o
t
 
f
o
r
g
e
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
p
a
r
a
m

e
t
e
r
s

 
 
 
 
s
t
o
r
e
d
 
i
n
 
t
h
e
 
n
o
n
-
v
o
l
a
t
i
l
e
 
m

e
m

o
r
y
.

E
-
r
 
(
3
5
)

C
o
m

m
u
n
i
c
a
t
i
o
n

s
y
s
t
e
m

 
p
o
w

e
r
 
s
u
p
p
l
y

a
b
n
o
r
m

a
l
i
t
y
 
(
E
5
V

a
b
n
o
r
m

a
l
i
t
y
)

 
 
 
 
T
h
i
s
 
a
l
a
r
m

 
i
s
 
g
e
n
e
r
a
t
e
d
 
w

h
e
n
 
t
h
e
 
p
o
w

e
r
 
s
u
p
p
l
y
 
f
o
r
 
t
h
e
 
c
o
m

m
u
n
i
c
a
t
i
o
n

 
 
 
 
s
y
s
t
e
m

 
c
o
n
t
r
o
l
 
c
i
r
c
u
i
t
 
w

a
s
 
l
o
s
t
 
(
o
r
 
d
r
o
p
p
e
d
)
.

(
1
)
 
C

o
n
f
i
r
m

 
a
f
t
e
r
 
r
e
m

o
v
e
d
 
a
l
l
 
s
e
r
i
a
l
 
s
i
g
n
a
l
 
c
a
b
l
e
s
 
c
o
n
n
e
c
t
e
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5. Parts5. Parts5. Parts5. Parts

5.1 Master Compass (Main Parts)5.1 Master Compass (Main Parts)5.1 Master Compass (Main Parts)5.1 Master Compass (Main Parts)

Page No. Parts No. Remarks

5-2 Master Compass 10189000

5-3 Sensitive element 10229409(H)

5-4 Screw guide pin (A) 11002595 ToolToolToolTool_(Thin: 3.2mm)

5-5 Screw guide pin (B) 11002596 Tool_(Tool_(Tool_(Tool_(Fat: 3.4mm)

5-6 Horizontal ring Ass'y 10189056

5-7 Mounting ring Ass'y 10169102

5-8 Flexible wire 10169706

5-9 Damper oil 10160162 Horizontal ring damper (10cc)

5-10 Hrzc pwb 10169503

Need insulation separator (tube).

20565709　　Q’ty：1

5-11 Binnacle Ass'y 10189040

5-12 Shock absorber Ass'y 10189048

5-13 Lower base plate Ass'y 10189043

5-14 Inverter Ass'y 10169109

Includes insulation separators (tube).

5-15 Inverter pwb 10169537

Need following　insulation separators (tube).

20565708   Q’ty：3 / 20565709   Q’ty：8

5-16 Mttrm pwb 10189509

5-17 Upper base plate Ass'y 10189042

5-18 Brush (3) 10239379

5-19 Brush (4) 10239380

5-20 Step motor Ass'y 10189045

5-21 Step motor 10189046

5-22 Belt 10160030

5-23 Encoder Ass'y 10189090

5-24 Smcc pwb 10189503

5-25 Phantom ring Ass'y 10189041

5-26 Transformer 10037788

5-27 Slip ring 10169260

5-28 Reray pwb 10230227

5-29 Mcc pwb 10189501

5-30 Zrcr pwb Ass'y 10189091

Name
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5.2 Control unit (Main Parts)5.2 Control unit (Main Parts)5.2 Control unit (Main Parts)5.2 Control unit (Main Parts)

Page No. Parts No.

5-32 Control unit Type S (Step type) 10189105

5-33 Control unit Type S (Serial type) 10189163

5-34 Control unit Type D (Step type) 10189111

5-35 Control unit Type D (Serial type) 10189169

5-36 Panel Ass'y 10189201 Standard

5-37 Scc pwb 10189511 Standard

5-38 Gpower pwb 10189517 Standard

5-39 Gterm pwb 10189515 Standard

5-40 Mifc pwb 10189519 With Type S (Step type)

5-41 Sifc pwb 10189513 With Type S (Serial type)

5-42 Mcoif pwb 10189537 With Type D (Step type)

5-43 Scoif pwb 10189529 With Type D (Serial type)

5-44 Panel Ass'y 10189205 With Type D 

5-45 Dterm pwb 10189535 With Type D 

5-46 Dry pwb 10189539 With Type D 

5-47 Pry pwb 10189551 With Type D 

5-48 Spare parts  (Type S) 10990070 Master Compass & Repeater compass

5-49 Spare parts  (Type D) 10990071 Master Compass & Repeater compass

Name Remarks
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5.3 Repeater compass & Rate of turn indicator (Main Parts)5.3 Repeater compass & Rate of turn indicator (Main Parts)5.3 Repeater compass & Rate of turn indicator (Main Parts)5.3 Repeater compass & Rate of turn indicator (Main Parts)

Page No. Parts No. Remarks

5-51 Repeater compass (Step type) 10359095

5-52 Internal mechanism Ass'y 10219643

5-53 Step motor 10359095

5-54 Junction box  (Step type) 10029109

5-55 Resistor 10020403

5-56 BH stand  (Step type) 10019382

5-57 Panel Ass'y 10019392

5-58 Resistor  Ass'y 10019413

5-59 Repeater compass (Serial type) 10189451

5-60 Internal mechanism Ass'y 10189455

5-61 Zrcr pwb Ass'y 10189476

5-62 Step motor 10189459

5-63 Rpcc pwb 10189549

5-64 Junction box  (Serial type) 10029111

5-65 Resistor 20031511

5-66 BH stand (Serial type) 10019383

5-67 Panel Ass'y 10019393

5-68 Rate of turn indicator dimmer　(ROTI-300/310) 16269072

5-69 Spare parts (Repeater compass) 10169940

5-70 Spare parts (Rate of turn indicator：ROTI-300) 10990159

5-71 Spare parts (Rate of turn indicator：ROTI-310) 10990205

Name
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6. Circuit6. Circuit6. Circuit6. Circuit

6.1 Wiring diagram6.1 Wiring diagram6.1 Wiring diagram6.1 Wiring diagram

Page No. Name Drawing No. Remarks

6-2 Inter unit wiring diagram Type S 16993387 Master Compass & Control unit

6-3 Inter unit wiring diagram Type D 16993614 Master Compass & Control unit

6-4 Inter unit wiring diagram Type S/D  (Step type) 16993845 Control unit 

6-5 Inter unit wiring diagram Type S/D  (Serial type) 16993952 Control unit 

6-6 Master Compass internal wiring diagram 10189601

6-7 Control unit internal wiring diagram  Type S 10189620

6-8 Control unit internal wiring diagram  Type D 10189621
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6.2 Block diagram6.2 Block diagram6.2 Block diagram6.2 Block diagram

Page No. Name Drawing No. Remarks

6-10 Inter unit block diagram Type S Master Compass & Control unit

6-11 Inter unit block diagram Type D Master Compass & Control unit

6-12 System block diagram Type S Master Compass & Control unit

6-13 System block diagram Type D Master Compass & Control unit

6-14 Master compass system block diagram

6-15 Control unit system block diagram Type S  (Step type)

6-16 Control unit system block diagram Type S  (Serial type)

6-17～19 Control unit system block diagram Type D  (Step type)

6-20～22 Control unit system block diagram Type D  (Serial type)
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IIIInter unit block diagram nter unit block diagram nter unit block diagram nter unit block diagram (1/2)(1/2)(1/2)(1/2)    
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COMPASS 

    

Step signal max 9 ports 

Serial signal max 5 ports 

Serial signal max 10 ports 

Rate of turn signal  

max 3 ports 

Step signal max 4 ports 

TB1 (GRX+/-) 

TB1 (SL+/-) 

TB2 (1TX+/- ～ 5TX+/-) 

J1 or TB1 

J2 or TB2 

MTTRM PWBMTTRM PWBMTTRM PWBMTTRM PWB    

GTERM PWBGTERM PWBGTERM PWBGTERM PWB    

J11/J12 

or 

TB1(1～16) 

TB1/2 (ST11 ～ ST95) 

TB1/2 (ST11 ～ ST45) 

TB2 (1TX+/- ～ 10TX+/-) 

TB1 (1RT+/- ～ 3RT+/-) 

or 

or or 

or 

AC100/220V、1φ、50/60HZ 

DC24V 

GPS Signal input 

SPEED LOG pulse input 

SPEED LOG Signal inpuｔ 

or 

TB1 (LRX+/-) 

or 

CONTROL UNIT 

[Type S ([Type S ([Type S ([Type S (SingleSingleSingleSingle)])])])]    

    

TB101 (1AC1/2) 

TB101 (1B+/-) 
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IIIInter unit block diagram nter unit block diagram nter unit block diagram nter unit block diagram (2/2)(2/2)(2/2)(2/2)    
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6.3 Terminal board6.3 Terminal board6.3 Terminal board6.3 Terminal board

Page No. Name Drawing No. Remarks

6-24 Gtern pwb connection Type S

6-25 Gtern pwb connection Type D

6-26 Dtern pwb connection Type D
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6-28 Repeater compass internal wiring diagram (Step type) 10219593
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