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Support the transition of calibration results to operations
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STAR ICVS Long-Term Monitoring
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S-NPP Spacecraft LTM Parameters

5/C CDH-RF Comm Telemetry 5/C HRD Transmitter Telemetry

|Cummand R EiaseplateTemperaturej Display | |HRDT><1 RF Signal Strength, Derived j Display |
S/C Bus Critical Telemetry S/C ADCS Housekeeping High Rate Telemetry

|PUMA Bus “oltage j Display | |StarTrackerMaximum Reaidualj Display |

S/C Orbit State Telemetry S/C DSEFP Instrument Power Control Telemetry
[BetaAngle »|  Display | | DSEP 1 ATMS Current | Display |

S/C PUMA Configuration Telemetry S/C Temperature Telemetry

IF"UMA1 Fayload Bus Currentj Display | ITemp.TeIemetryTX1 Eiaseplatej Display |

S/C Temperature Telemetry - ATMS S/C Temperature Telemetry - CriS

| ATHMS 10-Day All Index Surmary ~| Display | | CriS 10-Day All Index Surnmary ~|  Display |
S/C Temperature Telemetry - VIIRS S/C Temperature Telemetry - OMPS

| VIRS 10-Day Al Index Surmary ~| Display | | OMPS 10-Day All Index Surimary ~| Display |
S/C Temperature Telemetry - CERES

| CERES 10-Day All Index Summary ~| Display |

100+ Parameters Provided in Real Time for S-NPP Spacecraft
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PP Spacecraft Customized Datasets

1. Scan Year 36.Total System Momentum 2

2. Scan Julian Day of the year 37.Total System Momentum 3

3. Scan UTC second from the midnight FORMAT=(14,1X,13,1X,15,1X,15,33(1X,F10.4))

4‘ Scan Orblt number 3k 3k 3k 3k 3k sk sk sk ok 3k sk sk sk 3k sk sk sk 3k sk sk ok sk sk sk ok sk sk sk 5k 3k sk sk sk 3k sk sk ok >k sk sk ok %k sk sk ok k sk k

5. PUMA Bus Voltage 2013 68 83560 7074 32.4800 26.2400 32.3418 32.4018 952.2000 970.9200
6. PUMA Total Bus Current 378.9400 -549.7661 -399.8575 -549.7661 0.2960 0.2880 0.2920 0.1620 -
7. PUMA Battery 1 Voltage 0.6480 -0.3240 -0.4860 370.7336 13.5563 15.9864 -0.0006 -0.0590

8. PUMA Battery 2 Voltage 0.0000 10.3897 9.3147 -106.9608 -103.9399 2890.5425 2886.5098 0.0001 -
9. PUMA Battery 1 Pressure 1.3824 -1.8048 0.0064

10.PUMA Battery 2 Pressure 2013 68 83561 7074 32.4800 26.2400 32.3418 32.4018 952.2000 970.9200
11.Wheel 1 Speed/Direction 375.3022 -546.2799 -400.3122 -550.3724 0.2960 0.2880 0.2920 0.0000 -
12.Wheel 2 Speed/Direction 0.6480 -0.4860 -0.4860 370.7336 13.5563 15.9864 0.0006 -0.0596
13.Wheel 3 Speed/Direction 0.0000 10.3897 9.3147 -106.9608 -103.9399 2890.5425 2886.5098 0.0001 -
14.Wheel 4 Speed/Direction 1.3696 -1.7984 0.0064

15.Gyro (TARA) 1 Motor Current 2013 68 83562 7074 32.4800 25.5800 32.3418 32.4018 952.2000 970.9200
16.Gyro (TARA) 2 Motor Current 375.6053 -546.8862 -404.8595 -555.2229 0.2960 0.2880 0.2920 0.1620 -
17.Gyro (TARA) 3 Motor Current 0.6480 -0.4860 -0.4860 370.7336 13.5563 15.9864 -0.0006 -0.0590
18.Reaction Wheel 1 Motor Current 0.0000 10.3897 9.3147 -106.9608 -103.9399 2890.5425 2886.5098 0.0001 -
19.Reaction Wheel 2 Motor Current 1.4144 -1.8048 -0.0192

20.Reaction Wheel 3 Motor Current 2013 68 83563 7074 32.3200 26.2400 32.3418 32.4018 952.2000 970.9200
21.Reaction Wheel 4 Motor Current 376.6664 -552.4945 -401.8280 -552.4945 0.2960 0.2880 0.2920 0.0000 -
22.System Pressure 0.8100 -0.3240 -0.6480 370.7336 13.5563 15.9864 0.0006 -0.0596
23.Propulsion Deck -Z Temperature 0.0000 10.3897 9.3147 -106.9608 -103.9399 2890.5425 2886.5098 0.0000 -
24.Propulsion Tank Temperature (Gas Side) 1.3376 -1.8432 0.0640

25.Control Frame Rate X 2013 68 83564 7074 32.4800 26.2400 32.3418 32.4018 952.2000 970.9200
26.Control Frame Rate Y 373.9380 -550.2209 -403.9500 -550.2209 0.2960 0.2880 0.2920 0.0000 -
27.Control Frame Rate Z 0.8100 -0.4860 -0.4860 370.7336 13.5563 15.9864 -0.0006 -0.0596
28.Command RX 1 Baseplate Temperature 0.0000 10.3897 9.3147 -106.9608 -103.9399 2890.5425 2886.5098 0.0000 -
29.Command RX 2 Baseplate Temperature 1.4016 -1.7984 -0.0192

30.Command Receiver 1 Signal Strength, Derived 201368 83565 7074 32.3200 26.2400 32.3418 32.4018 952.2000 970.9200
31.Command Receiver 2 Signal Strength, Derived 375.3022 -550.5240 -404.5563 -550.5240 0.2960 0.2880 0.2920 0.0000 -
32.Command Receiver 1 Loop Stress, Derived 0.6480 -0.4860 -0.4860 370.7336 13.5563 15.9864 0.0006 -0.0596
33.Command Receiver 2 Loop Stress, Derived 0.0000 10.3897 9.3147 -106.9608 -103.9399 2890.5425 2886.5098 0.0001 -
34.Star Tracker Maximum residual 1.3312 -1.7728 0.0000

35.Total System Momentum1 ...
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S-NPP ATMS LTM Parameters

Channel NEAT Noise equivalent differential temperature 22 channels sensitivity trending
4 readings/channel  Onboard calibration
Warm Count Warm target count g .
22 channels target trending
, . 4 readings/channel  Onboard calibration
Space view Count Space view count .
22 channels target trending
Channel Gain Calibration gains for each channel 22 channels Calibration trending
4-Wire PRT Warm load platinum resistance thermometer (PRT . :
P ( ) 2 bands Stability trending
Temperature temperature

2-Wire PRT Receiver shelf temperature, Scan drive mechanism
Temperatures temperature, IF module temperature, etc.

Scan drive power supply voltage, Receiver voltage,
Instrument telemetry e P PRY g g 36 parameters Instrument health status
. . " - Scan Dive Main Motor
Scan Angle Scan Drive Main Motor Position (Angle) 25 positions .
stability
TDR Global Images TDR global images (ascending and descending) 22 channels SDR data quality

Granule level, scan level, and channel level quality 19 scan level
flag 3 channel level (22*3)

31 temps Instrument health status

SDR Quality Flags SDR data quality

Spacecraft Maneuver /
ATMS Operational
Mode

Detect spacecraft maneuver and ATMS working

2 scan level Instrument status
mode
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ration Target Monitoring

Microwave Remote Sensing Two-Point Calibration Equation
R -

L, =T +——— (@ ~T)+0
S

7,” Hot Load PRT Temperature

T, Cosmic Background Temperature

C'* Earth Scene Count

¥ Averaged Hot Load Count

¢ Average Cold Space View Count
¢ Non-linearity Correction Term
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el Performance Evaluation

Noise Equivalent Differential Temperature (NEAT)
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IIRS LTM Parameters

Parameters

BB, RTA, cavity, HAM, FPA, cooler, Mainframe, Instrument Healthy
Telemetry temperatures - 21 temps
Circuit Card Assembly status
VIIRS observation DN of Solar diffuser for band . .
D 14 D
11~13, M1~M11, DNB over band average bands egradation trending
SD NEAN Noise NEAN for SD signal of solar bands 14 bands SNR trending
VIIRS observation DN of Solar diffuser 11~I3, degradation for
D 14 *32
SD_Counts by detectors M1~M11, DNB over detector average bands *32d Detector uniform
SDSM signal SDSM signal of SD and Sun in every orbit 8 bands SD trending
Back ignal
VIIRS observation Space view DN for 22 bands 22bands tr:r: d?r:;)und signa
SV NEAN Dark Noise NEAN for Space view signal 22bands Dark noise signal
VIIRS observation Blackbody DN for 22 bands 22 bands IR gain derivation
BB NEAN Noise NEAN for black body signal 22bands IR NEDT derivation
D i f Sol D signal I
E factors and H factors egradation of Solar bands based on SD signa 14 bands Solar bar_lds
and SDSM degradation
Noise equivalent temperature for IR bands M4, .
IR NEAT M5, M12-M16 7 IR bands IR bands noise
IR Calibration Gain Calibration gains for IR bands M4, M5, M12- 7 IR bands IR bgnds calibration
M16 trending
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alculation of F-Factor

For Reflective Solar Band,
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IIRS LTM Parameters

SD VisNirBands A Trend F Factor Operational
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P CriIS LTM Parameters

RDR_TLM_ICT_PRTTemp ICT PRT temperature
RDR_TLM_OMA_Temp OMA structure temperature
RDR_TLM_StageCooler_Temp Stage 1/2/3/4 cooler temperature
RDR_TLM_Other_Temp BS/SB/Telescope Temperature
RDR_Laser_Diode Laser diode current & temperature
RDR_Servo_Error SSM Cross/In-track servo error over 30 FORs
SSMelectronicsboardTemp SSM electronics board Temperature
ServoMotorwindingTemp Cr- & In-Track Motorwinding Temperature
PorchswingVelocity Porchswing Velocity

MotorCurrent Porchswing/DA-X/DA-Y Motor Current
DA_XY_Tilt_Err DA-X & DA-Y Tilt Error
SSMelectronicsboardTemp SSM electronics board Temperature
ServoMotorwindingTemp Cr- & In-Track Motorwinding Temperature
PorchswingVelocity Porchswing Velocity

MotorCurrent Porchswing/DA-X/DA-Y Motor Current
DA_XY_Tilt_Err DA-X & DA-Y Tilt Error
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S-NPP CriIS LTM Parameters

I A

npp_cris_window_map
npp_cris_H20_map
npp_cris_window2_map
npp_cris_0O3_map
npp_cris_SDR_Quality_map
npp_cris_SDR_Quality
npp_cris_SDR_MAX_SD_imgy
npp_cris_SDR_AVG_NEDN
npp_cris_ SDR_MAX_NEDN
npp_cris_SDR_AVG_imgy
npp_cris_SDR_MAX_imgy
npp_cris_sdr_Invalid_Radiometric_Calibration
npp_cris_sdr_Invalid_Spectral_Calibration
npp_cris_sdr_FCE_Correction_Failed
npp_cris_sdr_FCE_Detection
npp_cris_sdr_Invalid_Geolocation
npp_cris_sdr_Invalid_RDR
npp_cris_sdr_Bit_Trim_Failed
SDR_Laser_Wavelength
SDR_NumberOfValidPRTTemps
Scan_Level_QF1

SDR_DS_Symmetry
SDR_ICT_Temp_Stab_Cons
SDR_DS_WindowsSize
SDR_ICT_WindowsSize
SDR_DS_SpectralStability
SDR_ICT_SpectralStability
SDR_ImpulseNoise_Count
SDR_SDRFringe_Count

STARICVS LTM

11 um (900 cm™) BT map

6.7 um (1500 cm™) BT map

4.0 um (2500 cm™) BT map

9.7 um (1030 cm™) BT map

SDR overall QF map

SDR overall QF time series over 9 field of views (FOV)
Max std. dev. of imaginary NEDN per scan
Average spectral NEdN of the day
Maximal spectral NEdN of the day
Average spectral imaginary part of the day
Maximal spectral maginary part of the day
Radiometric Cal. Invalidity flag over 9 FOVs
Spectral Cal. Invalidity flag over 9 FOVs
FCE Correction Failed flag over 9 FOVs

FCE Detection flag over 9 FOVs
Geolocation Invalidity flag over 9 FOVs
RDR Invalidity flag over 9 FOVs

Bit Trim Failed flag over 9 FOVs

3 laser wavelength parameters

# of valid PRT temp count

6 Scan-level QFs

Asymmetry in DS IGMs

ICT temp stability & consistency

DS WindowsSize

ICT WindowsSize

DS Spectral Stability

ICT Spectral Stability

Impulse Noise over 9 FOVs

SDR Fringe over 9 FOVs

Suomi NPP SDR Science and Products Review Page |17



CriS LTM Parameters

“

SDR_ES_ZPDFringe_Count ES ZPD Fringe over 9 FOVs

SDR_ES_ZPDMagnitude_Count ES ZPD Magnitude over 9 FOVs

npp_cris_sdr_Day_Night Day/Night flag over 9 FOVs

SDR_Lunar_Intrusion_QF2 Lunar Intrusion flag

npp_cris_SDR_Spectrum_NP Spectral Rad/BT at North Pole

npp_cris_SDR_Spectrum_EQ Spectral Rad/BT at Equator

npp_cris_SDR_Spectrum_SP Spectral Rad/BT at South Pole

npp_cris_imgy900_map 11 um (900 cm™) imgy. rad. map

npp_cris_imgy2500_map 4 um (2500 cm™) imgy. rad. map

NPP SDR global bias Selected channels including global distribution and time series
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CriS NEAN Estimation

NEdN Estimation

((85m) o[l =, [0]+ n- A,

@ gSp d [n]> 6, L' [n] <~ ComputelCT_Radiance {ab [n],<TY > . }

Raw measured ~ct ds
spectrum [d.u] | _ §b,p,d[l,n]—<§b,p,d[n]> < bpd[n]> bpd[l n]

(5ot = B | (| e

NEng‘f‘p,G| [n] = Re{StdevtLﬁtp,d [i, n]}}
NEdN, ,;[n]= SpectraIAverage{N EdN,’, ¢ [n], N }

Averaged
calibration
references

NEdN, ,4[n']= Interpolate{NEdNb,p,d [n]}
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STARICVS LTM
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P OMPS LTM Parameters

Instrument Status
* Four temperatures for TC
* Eight temperatures for NP
* Examples: CCD, Window, Conduction Bar, Housing,
Telescope, ...
Instrument Performance
* Specified requirements
* Examples: Linearity, Dark Count, Hot Pixels, Solar Cal
Operation Status
* 12 for TC
* 15 for NP
* Examples: LUT versions, ID, ...
Product Quality
* Self-consistency
* Inter-comparison

STARICVS LTM

Parameters Purpose

Monitor variation of instrument status
Watch for health and safety issues
Assist anomaly investigation

Monitor variations in instrument performance
Verify compliance with specifications

Assist anomaly investigation

Monitor operation and processing status

Assist anomaly investigation

Evaluate product quality in relation to other monitoring
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NPP OMPS NP Dark Current

Suomi NPP OMPS Nadir Profiler
Average Dark Current
- Diagnostic Data

< Nominal Data Updated: 09/19/2013 - 03:33:43 UTC
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PP OMPS Radiance Map

S-NPP OMPS Total Column Radiance at 331 nm 2013-09-01 ~ 2013-09-10

Generated from IDPS' Data’

0.00 50.00 100.00 150.00 200.00 250.00 V 300.00
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ument Anomaly Notification

Frorm Minghai Sun <nsun@orhit082L . orbit2. nesdis. noaa.govs : i ! 2 '
Subject ICWS warning message (2012-07-08 04:28:08 UTC) 12:28 &M

To Minghai Sun

e Notify th h e-mail -
O I rou e al s HOAA-19 ANSU-4 Channel s I—
HSS . ANAX.HP.D12189.52346.E0137 . B1759495 HEdT out of specification !!!! Spec. = @.25088
. . Current = 9.736
[ ] PrOV|de |nstrurnent Status NSS.ANAX.NP.D12189.52264 .E3352.B1759394 HEdT out of specification !!!! Spec. - ©.2508
current = 9.738
HSS . ANAX.HP.D12189.52821.E2209.B1759293 HEdT out of specification !!!! Spec. = @.25088
PY P 'd d ‘I b'I‘ Current =  ©.743
rOVI e ata aval a | |ty NSS.ANAX.NP.D12189.51832.E2027 .B1759092 HEdT out of specification !!!! Spec. - ©.2500
Current = 9.738
. . . . NSS . ANAX.NP.D12189.51652 .E1837 . B1758991 HEMT out of specification !!!! Spec. = ©.25080
o P d d t I t fI f m t Current = 9.718
rOVI e a a ua I a In Or a |On NSS.AMAX.NP.D12189.51526.E1648. B1758989 HEdT out of specification !!!! Spec. - @.2500
Current = 8.677
HSS . ANAX.NP.D12189.51346.E1532 . B1758889 HEMT out of specification !!!! Spec. = ©.25080
Current = 9.711
NSS.AMAX.NP.D12189.51205 .E1352 . B1758788 HEdT out of specification !!!! Spec. - @.2500
=l ) . . * = |- (T~ Current = 0.659
From Ninghal Sun <nsun@itvw1049,star L nesdis.noas.o= 1. —I—l—l—la —Io o HSS . ANAX.NP.D12189.51024 .E1211.B1758687 HEAT out of specification !!!! Spec. = @.25@80
Sibject NPP ATMS Lunar Intrusion Detected {2013-12-10) 12{11/2013 3:12 PM Current = 0.663
NSS . ANAX.NP.D12189.50549 .E1030.B1758586 HEdT out of specification !!!! Spec. - @.2500
To Minghai Sun Current =  0.686
NSS . ANAX.NP.D12189.50706.E0854 . B1758485 HEdT out of specification !!!! Spec. = ©.2500
HPP ATHS Space View Lunar Intrusion is Detected on 2013-12-10 Current =  ©.701
Channel 1 Lunar Intrusion Affected Scan Humbers = 716 HSS AMAX.HP.D12189.50519.E0712.B1758384 HEAT out of specification !!!! Spec. = @.2508
. A e Current = 9.719
Channel 2 Lunar Intr usion Affected Scan Numbers - 746 NSS.ANAX.NP.D12189.50330.E0525 . B1758283 HEdT out of specification !!!! Spec. = ©.2500
Channel 3 Lunar Intrusion Affected Scan Humbers = 436 current =  ©.696
Channel 4 Lunar Intrusion Affected Scan Humbers = 102 HSS.AMAX . HP.D12189.50142 .EQ335 .B1758182 HEdT out of specification !!!! Spec. = 8.2508
Channel 5 Lunar Intrusion Affected Scan Numbers = 489 Current =  ©.689
Channel 6 Lunar Intrusion Affected Scan Humbers = 406 HOAA- 10 AHSU-A Channel 7 | |
. ;A o A4 - 19 AMSU-A
Channel 7 Lunar Intrusion Affected Scan llumbers = 436 NSS . ANAX.HP.D12189.52346.E0137 .B1759495  NEAT within specification .
Channel 8 Lunar Intrusion Affected Scan Humbers = 411 NSS.ANAX.HP.D12189.52204 .E2352.B1759394  HEdT out of specification !!!l Spec. = @.2500
Channel 9 Lunar Intrusion Affected Scan Humbers = 407 Current =  ©.253
Channel 18 Lunar Intrusion Affected Scan Humbers = 136 HSS . ANMAX.NP.D12189.52821.E2289.B1759293 HEAT out of specification !!!! Spec. = @.2508
. S a he Current = ©9.255
Channel 11 Lunar Inti usion Affected Scan Humbers = 436 NSS.ANAX.NP.D12189.51832 .E2027 . B1759992 HEdT out of specification !!!! Spec. = ©.2500
Channel 12 Lunar Intrusion Affected Scan Numbers = 436 current =  ©.266
Channel 13 Lunar Intrusion Affected Scan Humbers = 436 HSS . ANAX.HP.D12189.51652 .E 1837 . B1758991 HEdT within specification
Channel 14 Lunar Intrusion Affected Scan Humbers = 436 HSS . AMAX . HP.D12189.51526 .E1648.B1758989 HEdT within specification .
Channel 15 Lunar Intrusion Affected Scan Numbers - 136 NSS . ANAX.NP.D12189.51346.E1532 . B1758889 HEdT out of specification !!!! Spec. = ©.2500
. N - current = 9.253
Channel 16 Lunar Intrusion Affected Scan Humbers - 334 NSS.ANAX.HP.D12189.51205 .E1352 .B1758788  NEAT within specification .
Channel 17 Lunar Intrusion Affected Scan Humbers = 218 NSS.ANAX.HP.D12189.51624 .E1211.B1758687  HEdT out of specification !!!! Spec. = @.2500
Channel 18 Lunar Intrusion Affected Scan Numbers = 221 Current =  ©.258
Channel 19 Lunar Intrusion Affected Scan Humbers = 320 HSS . ANAX.HP.D12189.50849 .F 1830 . B1758586 HEdT out of specification !!!! Spec. = @.25088
" et A he = Current = 9.254
Channel 20 Lunar Intr usion TffeCtEd Scan Humbers = 222 NSS . ANAX.NP.D12189.50706.E0854 . B1758485 HEdT within specification
Channel 21 Lunar Intrusion Affected Scan llumbers = 226 1SS . ANAX.HP.D12189.50519.E6712.B1758384  NEdT within specification .
Channel 22 Lunar Intrusion Affected Scan Numbers 231 HSS.AMAX.HP.D12189.50330.E0525 .B1758283 HET out of specification !!!! Spec. = 8.2500
1! Please go to hitp: star.nesdis.noaa.g cvs/status HPP ATNS.php Current =  ©.252
to check Lunar Intrusion geophysical location and duration time. I(ISS.HM:X.IIP.gl;;gQ.SGHQ.EG335.Bl758182 HEAT out of specification !!!! Spec. = @.2500
urren = .

HOAL-19 MHS Channel 2
NS5 . MHSX . HP.D12189.52346 . E0137 .B1759495 HEAT out of specification
current = 3.6732

-

Spec. = 1.0000
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Path Forward

e |mprove anomaly notification function
e Provide flexible customized datasets for analysis
e |Improve ICVS-LTM system execution efficiency

e Provide support for more sensors and more parameters

— Users submit request to ICVS-LTM
— SDR team leads make the decision if the request is accepted and the priority

— ICVS-LTM team adds the new parameter to current system and retroactive
process data to build both daily variation and LTM trending plots

e |mprove sensor bias monitoring module

e |mprove function of current ICVS-LTM website
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