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Disclaimer:

Information written here is to help us, as users, understand what was written about SCNS in the 1-4 and provide useful techniques.  It is not meant to be the primary source of information for SCNS or replace the 1-4.

Good to Know Info

1.  Airdrop Page, Altitude Gate   [7-41]

Altitude gate, when ON, tells the SCNS to use the programmed drop altitude (True Alt on Flight Parameters 1-3) to compute the CARP until the aircraft is within +/- 300 feet of that entered altitude.  Once it enters that “gate” it will use the actual aircraft altitude to compute the CARP for the remainder of the run-in, regardless of whether the aircraft leaves the gate.  This feature allows SCNS to provide a good CARP prior to descending or climbing to drop altitude so it will give you accurate steering guidance.

2.  ETA Calculations   [7-30, 7-32]

 
Calculations for the current leg ETAs are based on current groundspeed.  If entered (on a waypoint page), planned true airspeeds are used to calculate estimated time of arrival (ETA) for future waypoints in the flight plan. If no TAS is entered, current TAS is used for that leg.  In other words, an entered TAS on a waypoint page is used for that leg only.  It is not propagated forward through the rest of the flight plan.  The current waypoint ETA is updated once per second; future waypoints are updated once per minute.  ETAs can be found on the Check Plan, Enroute, Airdrop, ARA and Tune pages.

3.  TOA Info   [7-30]

Time of arrival (TOA) may be specified for up to three waypoints.  The time differences between the ETA calculations and a specified TOA are spread over all legs including the current one.  A constant TAS, which will make up the time difference over all affected legs is computed and converted to a target groundspeed for the TOA.  This and the number of minutes and seconds ahead or behind can be found on the Enroute 3-5 page.
4.  Wind Hierarchy  [7-30]


Wind values are used to calculate an ETA for future waypoints in the flight plan.  Winds are calculated in the following hierarchy:

a. Current winds are used for the current leg.

b. Entered winds are used for the leg inbound to the waypoint when specified.

c. If no winds are specified for a leg, the last known wind is propagated forward to that leg.  Current winds are propagated forward until one is specified or entered winds are propagated forward until another wind is entered.

5.  FOM (Figure Of Merit)   [2-66] 


The estimated GPS position error from actual position.  Highest FOM you can expect to get without P-Codes is 3.

	FOM
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Meters
	<25
	<50
	<75
	<100
	<200
	<500
	<1,000
	<5,000
	>5,000

	Feet
	<82
	<164
	<246
	<328
	<656
	<1,640
	<3,280
	<16,400
	>16,400


6.  INS Alignment   [2-5]

Medium accuracy alignment occurs when NAV RDY annunciator light is flashing, (no more than 8 minutes).  If COMMAND MODE is pressed before NAV READY is indicated, INS alignment will terminate at DEGRADED NAV.  A minimum of 90 seconds is required for degraded operations.

- Enhanced Alignment   [2-6]

Enhanced interrupted alignment is allowed only once during each INU power-on cycle, and ALIGN mode must be selected within 10 minutes of transitioning to NAV mode for the first time in that power-on cycle. 

1. Taxi airplane to a heading at least +/- 70( from first alignment heading. (For most accurate results, turn to a heading 90( from initial alignment heading). 

2. Allow enhanced alignment to proceed for at least 4 minutes. (High accuracy estimated CEP values are displayed if the second alignment was at least 4 minutes long and the change in heading between the two alignments was at least +/- 70(). 

Getting part of an enhanced alignment is still better than none at all, according to Smiths Industries engineers.  The software doesn’t allow a different CEP to be displayed (they will still read .8 and .5), but the INS is able to obtain a more accurate solution.

What effect does blowing off the enhanced have?  The SCNS BICU keeps the last 8 alignments in its memory in order to enhance the accuracy of the Kahlman filter, so every time an enhanced alignment is completed it makes the INS more accurate for future flights as well.



- INS Air Alignment   [2-81]

If an air alignment is warranted you will need GPS P-Codes loaded and at minimum 1 minute, (5 minutes recommended) of straight and level flight. Then do a series of ‘S’ turns to allow the Kahlman filter to measure heading changes. After 30 minutes of airborne alignment with a valid DVS or 15-45 minutes with GPS inputs, the INS MODE indicates NAV and is ready for use.  If you have a GPS without P-Codes, the only way to do an air alignment is to tell the SCNS you don’t have the GPS by selecting GPS NO on the Test, Configuration Page.  After completing the Doppler aided air alignment you can go back and turn the GPS back on.

7.  Flight Parameters for SKE/VIS Routes Using SCNS

When flying SKE or Airways, curved path transitions should be used for each waypoint and 20( angle of bank set in the flight parameters page so that you roll out on the airway after turning at a Navaid.  If 30( of bank is set, you will always overshoot the SCNS course to the next point.

When flying VIS routes, ROT or P-P transitions are ideal to use so that you fly over the turn point and 30( angle of bank set in the flight parameters page. 

8.  Navigation Solutions   [7-2]

The (G-I) GPS-INS sub mode is the primary and most accurate integrated navigation mode. This mode is available when both the INU and GPS are valid. Next would be (GPS) followed by (D-I) Doppler-INS, (INS), (DOP) Doppler and (TAS) True Air Speed.

9. Altitude Wind vs. Ballistic Winds Airdrops


There are two types of wind inputs into the SCNS airdrop solution.  The first is using a percentage of the altitude winds.  When using this method, the SCNS carp will be based on a dynamic solution using whatever percentage inputted by the navigator of the current altitude winds.  A ballistic wind is simply a Navigator’s best guess of the wind effect.  For example… if the surface winds are 180/10 and the mean effective winds, surface to 1000’, are 200/20, a ballistic wind in the area of 190/15 might be used. 


Both methods can be checked/verified by using the NAV/AIRDROP page to check the computed carp data at the lower left of the SCNS display.  Paging up once will allow a quick check of the wind input… such as percentage of the altitude wind entered (75% for example) or the actual ballistic wind entered.  Both types of wind input acts as an independent cross check having their advantages/disadvantages.  The percentage of altitude wind offers a dynamic updating carp and constantly updating steering to this carp as the winds change.  The disadvantage of this method is a non-stable bar during the run-in that changes as the winds change.  A ballistic wind entry offers a more stable run-in to the carp and the changes in wind will not affect the ballistic carp.  The disadvantage is needing to watch the winds carefully and change the ballistic carp if the winds drastically change.  In general, ballistic winds are used when very stable run-ins are required like AWADS drops.

10. Cross track and distance to go info


When using SCNS, and the FDMS has SCNS selected, the information usually comes from the SCNS FP.  Immediate, rendezvous and mark point information can also be displayed on the flight director if the Mode Control is transferred from FP to either of these modes on the NAV/MODE CONTROL page.


The flight director displacement is 1.5 NM per dot for a total of 4.5 NM with full-scale deflection.  With sensitive steering (past the TP, cross track error is less than 1.5 NM, and track angle error of less than 15 degrees), one dot on the flight director equals 500yds with full-scale deflection being 1500yds or .75 NM.


This information is displayed on SCNS via XTRK (crosstrack) or in laymen’s terms distance displaced from SCNS computed centerline.  Prior to the TP XTRK is displayed in NM and after the TP XTRK is displayed in Yards.  TKE (track angle error) will give you the angle of DRIFT KILLED correction or deviation from the SCNS FP course.  For example, in a perfect world, on a 010 run-in with 10R drift, a 360 heading would have a TKE of 0.0 R/L and if you had the XTRK centered then you are on a perfect drift killed run-in.

How to Techniques

1.  ARA Setup in SCNS  [7-44]


An ARA can be set up in SCNS as a back up for the approach. Using the ARA page will give you course guidance, distance to go and tell you if you are above or below glide scope after the LZ parameters are entered in the flight plan.  If a glide slope angle greater than ‘0’ is entered, vertical advisories are given to the MAP.  If a glide slope of ‘0’ is entered, vertical advisories are provided to the LZ touch down point.  To continue to get vertical advisories on subsequent ARAs you need to recycle SCNS back to the TP so it can transition to the LZ or select “Man” on the Mode Control page while TP to LZ is the current steer-to point.

2.  Holding  [7-23, 7-48]


A holding can be set up at a defined waypoint, reference point, entered point, stored mark point or UTM coordinate. After you have defined the enterable parameters in the hold page you will need to activate it so SCNS will set up a holding pattern. It will place a pseudo waypoint as the TP, which is defined by the leg distance, or timing you entered. After flying to the TP SCNS will transition to the HP and will keep cycling between the two points until you turn the hold function off.

3.  GPS Time Hack   [6-14, 6-12]


Used to synchronize the SCNS clock to GPS Zulu time.

Step1:  NAV 2-2 pg, GPS STATUS 2-3 pg, push button twice next to GPS time.

Step2:  NAV, INIT, FLT PARAMETERS, type in local time, synchronize the seconds to correspond to the time hack. (Step 2 can be omitted if you want the time to display Zulu time)
4.  Entering WPT Data   [2-30]

Waypoints can be entered by 5 different ways by selecting E (enterable), R (reference), W (waypoint), M (mark point), or U (UTM coordinates).

1. DEF TYPE E- Enter waypoint position under LAT and LON.

2. DEF TYPE R- Enter reference point identifier of a waypoint from the reference library under DEF POINT.

3. DEF TYPE W- Enter waypoint number of a previously entered waypoint under DEF POINT.

4. DEF TYPE M- Enter mark point identifier of a previously stored position under DEF POINT. (A thru I)

5. DEF TYPE U- UTM coordinates can be entered here.  Select correct spheroid and datum. Enter grid zone identification letters under ZONE. Enter coordinates for EASTING and NORTHING in meters. 

Steps: Go to the PLAN, WAYPOINT, waypoint number, select DEF TYPE, enter info, VERIFY.  Page up to select the waypoint transition type.

5.  Flight Plan Sequencing   [2-38]


The MODE CONTROL page is used to sequence the SCNS to the next leg or go present position direct to a waypoint loaded in the flight plan.  This is done by entering a waypoint or sequencing the waypoints via the toggle and then verifying your change.

6.  Modify Flight Plan   [2-34, figure 7-18]

Modifying the SCNS flight plan can be done in the air or on the ground.  This is used to make changes to the order of waypoints in the flight plan.  There are 3 different ways you can change the flight plan, either by inserting or deleting waypoints and reversing the sequence.  Waypoints deleted here are removed from the flight plan and can be re-inserted elsewhere.  If the flight plan sequence is reversed, all waypoint definitions are defaulted to normal and all DZ and LZ information previously inputted are deleted.

Steps:  Inserting a waypoint- Go to PLAN, MODIFY SEQ, INSERT WP, enter the waypoint number to insert, followed by the preceding waypoint, press INSERT WP.  (To insert waypoint 10 after waypoint 9, enter ‘10’ followed by ‘09’.  Use waypoint number ‘00’ to insert the selected waypoint at the beginning of the flight plan sequence).

Steps: Deleting a waypoint- Go to PLAN, MODIFY SEQ, DELETE WP, enter first waypoint number to delete and last number in series if needed to delete, press DELETE WP. 

Steps: Reverse sequence- Go to PLAN, MODIFY SEQ, REVR SEQ, VERIFY.

7.  Immediate Mode   [2-60]

Immediate mode is used to get you from present position direct to another point.  Immediate mode is active when IMM is selected on the MODE CTRL display page.  Meaning: you want SCNS to give you course, distance and guidance to this point. A static immediate solution is computed and displayed whenever the IMMEDIATE 1-1 page is displayed or the destination position is verified.  A dynamic solution is displayed only if immediate mode is engaged.  This page can also be used to give you a frozen positional reference to a fix or threat without affecting the SCNS navigation solution.

Steps: NAV, IMMEDIATE, DEF TYPE (select E, R, W, or M as desired), VERIFY. 

Engage Immediate Mode: NAV, MODE CTRL, FLT MODE, IMM, VERIFY.

8.  Rendezvous Mode   [2-86]

Rendezvous mode is similar to using the Immediate page except it can be used to rendezvous with a moving object.  Rendezvous mode is active when RDVZ is selected on the MODE CTRL display page.  Meaning: you want SCNS to give you course, distance and guidance to this point.  Displayed rendezvous solution is updated every 5 seconds regardless of the current flight mode.  This page can also be used to give you positional reference to a fix or threat because information is continually updated.  This information is good for up to 999 NM.

Steps: NAV, RENDEZVOUS, enter initial position in LAT and LON, enter desired course and groundspeed if required under CRS/GS or enter all zeros, enter start time at initial position or press START TIME key twice to set current time, VERIFY.

Engage Rendezvous Mode: NAV, MODE CTRL, FLT MODE, RDVZ, VERIFY.

9.  Go Direct to a Waypoint

There are 5 different ways to get SCNS to give you headings to another point. You can use the Immediate, Rendezvous, Mode control pages, as explained above or the Enroute 3-5 “what if” page, Tune page or Update Vis page.  The Enroute 3-5 page displays current waypoint leg, current course to the next waypoint, and ETA/ETE.  The next leg info is displayed below in the “what if” field.  By entering a waypoint number or ‘00’ (for present position) in the FROM and another waypoint in the TO field, a new course and selectable ETE/DIST will be displayed.  To get SCNS guidance, change the waypoint number in the mode control page to go direct to it.  If you are vectored to a waypoint not in the flight plan or reference library, then Lat-Longs will have to be entered in a waypoint or the IMM & RDVZ page.  After getting the plane in the direction you need to go, then go back and set up the flight plan and mode control page for course guidance.  

The new SCNS software update now allows temporary “what if” type information to be displayed from the basic tune1-1 page.  It is extremely quick and simple (any copilot can do this).  Just type the waypoint number you would like information for in the active keypad (just like typing a new frequency) and then press the SCNS button adjacent to the current waypoint selected.  All the information displayed on the right side of the tune page will temporarily adjust to the new waypoint selected (you can even toggle between ETE/ETA).  Once you are done looking at the temporary information… just tap the same button again (the one adjacent to the temporary waypoint) and it will return to the current SCNS flight plan waypoint and information. 

10.  Threat Avoidance Techniques

There are three commonly used techniques to use SCNS for threat avoidance.  The simplest one to use is XTK/DTG, which is cross track and distance to go.  This is used after the threat and range ring has been plotted and you plan an offset to course centerline.  The other two techniques involve using the rendezvous or immediate page to give you a bearing and range to the threat.  Lat/Longs for the location of the threat can be pulled off your chart or calculated by SCNS.  

Another technique is to have the bullseye in the immediate page.  Any time radial and DME information is required (Position update with ABCCC or AWACS or position verification when engaged by the enemy) a simple push of NAV/IMMED will freeze a course and distance to the bullseye.  Simply take the inverse of the course (+2/-2) and you now have a radial and DME from the bullseye for use.

Steps: Put the coordinates of the bullseye in a waypoint. Next input the radial and DME into the offset bearing and range at the bottom of the page.  VERIFY, new coordinates for the position will pop up in the Lat/Long.  Copy these down to put in the Rendezvous page or Immediate page.  You can also select this current waypoint in the Immediate page under DEF TYPE.

11.  Position Updates  [2-66]

Position updates to the INS or Doppler solution can be made using the GPS, Navaid, Visual updates or Celestial.  GPS updates are more commonly used because of its accuracy.  This position update can be used anytime the GPS is operational.

Steps:  UPD, GPS, check FOM for estimated accuracy to see if it is acceptable for use, press MK, check position deltas to determine if update is required, select ACCEPT to update the solution.  Note: Typically the I-DOP solution is updated and the I-INS position is left alone unless it is grossly off thus keeping an independent DR solution running. These limits are at the discretion of the user.

12.  DTM Loading   [2-14]


Data Transfer Modules (DTM) can be used to load reference points, waypoints, flight plan, radio presets, and DZ info.  To load a DTM you must use a DTM cutter hooked up to a computer with CFPS and SCNS AWE - DTM managing software.  If you imported CARP data into the DZ line in CFPS it will also import into the SCNS.  Note: After checking your data you must verify you have the reference points and radio presets imported also.  If not you will delete them from the BICU once you load the DTM on the plane.  

(Reference the “DTM Loading Guide” document for detailed information on how to use a DTM).

Steps:  Insert DTM into receptacle until fully seated, TST 2-2 page, MSN XFR, UPLOAD MSN, VERIFY.  Note: It will take a couple of minutes to load the information into the SCNS.  When LAST MSN ID and DTM MSN ID are displayed and identical, the upload is complete and you can eject the DTM module.
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