What have been added in the simulation codes for FACTS model with Bill and Ryan's architecture
In order to make the dynamic simulation support the FACTS model, two parts of the code has been changed:

· Bill's code on how to generate bus and line data and initial the system in matlab, Bill's engine codes have also been wrapped up for calling by the simulation engine in Ryan's architecture.
· Ryan's dynamic simulation codes have been change to call the C codes generate by the MATLAB codes.

The modification of Bill's code to fit in the FACTS:
MATLAB code:

The facts model are added in the /bill/flatten4/powersim/sim_init_variables.m, you will find the codes begin with the comments: % add FACTS device in

The codes consist of the creation of FACTS' bus and line information and the faked buses.
At the tail of /bill/flatten4/powersim/sim_init_variables.m file, some other codes have been appended to print out the necessary variables that will be used with the FACTS model in the C files generate by MATLAB codes. This codes start with the comment line: %includes facts information here

C code:
File /bill/flatten4/build/engine_wrapper.c has been created to serve as the wrapper to wrap bill's dynamic simulation functions and provides other functions that can be invoked in the Ryan's Dynamic simulation structure to get enough information for the simulation engine. 
File /bill/flatten4/build/engine_wrapper.h is the header file for /bill/flatten4/build/engine_wrapper.c
What's in /bill/flatten4/build/engine_wrapper.c?
	Function Name
	int engine_prepare(void)

	Arguments list
	void

	Return value
	int value to indicate the completeness of this function

	Purpose(Meaning)
	Initial call to all time-step functions, state variables and line flows


	Function Name
	int engine_onestep(int ts, struct timeval sim_start_tm)

	Arguments list
	int ts, current time step

struct timeval sim_start_tm, simulation start time

	Return value
	int value to indicate the completeness of this function

	Purpose(Meaning)
	Dynamic simulation at one timestep


	Function Name
	int engine_findfactsline(int fact_line)

	Arguments list
	int fact_line, line # of FACTS line

	Return value
	returned int value is the index of FACTS line as 1, 2 or 3(if up to three FACTS devices)

	Purpose(Meaning)
	Get the FACTS index from it's real line#


	Function Name
	int engine_setfactsvalue(int line_index,double P_s,double P_r,double Q_s,double Q_r)

	Arguments list
	int line_index, FACTS device index

double P_s,double P_r, Real power at the sender and receiver ends of the FACTS device

double Q_s,double Q_r, Reactive power at the sender and receiver ends of the FACTS device

	Return value
	int value to indicate the completeness of this function

	Purpose(Meaning)
	Set the FACTS value in the engine to the value passed from simulation engine or other places as mailbox


	Function Name
	int engine_factsinmailbox(int line_index,double *P_s,double *P_r,double *Q_s,double *Q_r)

	Arguments list
	int line_index, FACTS device index

double *P_s,double *P_r, Change the real power at the sender and receiver ends of the FACTS device in the mailbox
double *Q_s,double *Q_r, Change the reactive power at the sender and receiver ends of the FACTS device in the mailbox

	Return value
	int value to indicate the completeness of this function

	Purpose(Meaning)
	Set the FACTS value in mailbox through the engine


	Function Name
	int engine_factsnumber()

	Arguments list
	void

	Return value
	int the total number of FACTS devices

	Purpose(Meaning)
	Get the number of FACTS devices from the engine


The modification of Ryan's code to supports the FACTS :

All the codes modified in Ryan's dynamic simulation are in the file /timeStep/bill/Simulation.cpp. Two functions: void Simulation::prepare() and void Simulation::run() have been changed to adapt to the fact that the C code generate from the MATLAB will take the place of doing computation as simulation engine instead of the old C++ code of engine. Simulation::prepare() is the preparation of simulation and that's where the int engine_prepare(void) in /bill/flatten4/build/engine_wrapper.c is called; Simulation::run() is the actual computation of simulation engine, that is where the int engine_onestep(int ts, struct timeval sim_start_tm) is called. Functions int engine_setfactsvalue(int line_index,double P_s,double P_r,double Q_s,double Q_r) and int engine_factsinmailbox(int line_index,double *P_s,double *P_r,double *Q_s,double *Q_r) will be called in Simulation::run() to commute the values from the computation to the mailbox.
Notes:

To generate C code includes FACTS model, we need to make modification to the data.m file. The FACTS devices' information will be appended like this at the end of data.m file:

e.g.,

facts=[

   1 0 

   10 0

];

Here number "1" and "10" is the line number where you want the FACTS devices to be.
"0" is the "from" bus, if it's "1" that means the "to" bus.
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