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Novatech’s Cascading Orion ethernet communications between The RTU talks to protective relays over ethernet with
Distributed Network Protocol (DNP3), a standard for
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Orion’s basic implementation of this protocol did not mesh well with the

The GMCs also use a different variation, Modbus TCP, over cellular
utility’s SCADA system. (See External Data below.)

internet to communicate with Enchanted Rock’s operations center.

CONTROL SCHEME

The plant typically operates in market mode, responding to
wide-area grid shortages. Every five minutes, CAISO’s Automatic
Dispatch System (ADS) runs balancing calculations and sends Dispatch Operating Targets (DOT)
signals to generators across the state. The local utility receives DOTs through the Energy Control Orion LX+ RTU
Network, then forwards dispatch commands to Claribel’'s RTU as needed. CAISO expects the units to
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[N - x'! maintains two different data tables, import and export, which were initially mapped to a single ICCP channel with Cellular antennas were Initially located inside the wood-zramed_ control house and appeared to be fixed on
| -' _ o SCADA as the master and Orion RTU as the follower. This setup had worked with the utility’s other ICCP connections, the U115 router. Radio signal seemed strong enough (60-70%) for initial testing until ICCP dropouts were noticed.
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oo XX:02:30 XX:05:00 XX:07:30 XX:10:00 XX:12:30 XX:15:00 XX:17:31 XX:20:00 KX was set up for export data (commands to the plant) with SCADA as follower and the RTU as master. This required the ICCP issue. So, the import and export channels actually did experience a common-mode failure at the radio
PANEL LAYOUT additional Orion logic, since the utility operates three SCADA servers with different IP addresses. signal; the asymmetry observed in alarms was likely due to channel time-out delays in the SCADA program.
Market dispatch signals, fault records, and system logs require precise timing. Claribel has a Kronos

satellite clock with 60ns accuracy to align all relays and SCADA devices. Time data is distributed

The local utility can also run Claribel in demand mode to make up their own grid needs. In this case, the
ramping constraint is turned off, and the plant can adjust as quickly as the engines allow (usually about A variety of monitoring, control, and maintenance functions can be performed through Claribel's Orion RTU includes a powerful logic engine based on the Lua programming
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passes that on to the Generator Master Controllers (GMCs).
Each GMC coordinates a 12 MW generator feeder by communicating with several downstream gen-set protocols. HMI screens are generated by a built-in web server, then viewed through - . . . . . . . . .
, : S 0 . A ethernet connections or a local display. -+ Logic functions can be triggered by a fixed timer, or when their input is refreshed in the database, or when an input changes value
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to balance the whole plant. This is done by four PLCs known as Data Concentrator of Site Intelligence ~  refreshes become a feedback loop. One example at Claribel involved the Modbus buffers overflowing, which locked up their port Is always in Coordinated Universal Time (UTC), so we set IRIG-B signals to match. This allows
: ' . : L : : : AC Auiary Power = 2463 V. e GENERATION SUMMARY and disabled communications to the associated GMC. In another case, logic updates swamped the Orion’s overall process and client devices to subtract 8 hours regardless of which time source is active. If SNTP was not being
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One-Line Diagram on the HMI CLARIBEL ENERGY CENTER  *VWanboored =520 AL o required a reboot. Issues were resolved by changing most applications from deadband or refresh to a fixed interval of 1 second. used, or if daylight saving time was required, it would be simpler to have the clock publish IRIG-B on
Each DCSI reports some variables such as MW available, real-time measurements, and alarms for only to provide an overview of plant inchoscs Erepinicush _ Market Mode - Market (Ram) Shorter time intervals such as 0.5 seconds were successfully tested for time-sensitive functions, if needed. local time offset and use default settings at the client devices.
its individual feeder; the RTU must add or logically combine them to determine plant totals. Other data status, analog values, and
such as the target MW are reported by DCSIs in plant-total values. Defining this data exchange in a breaker controls. Elements on R Most plant-level alarms and status bits are derived from downstream device data using the OR function in LogicPak. For example, if IRIG-B is a family of formats, and it is important to know which is accepted by each device:
points list spreadsheet was critical to the project and took several iterations. this screen are tied to points in any DCSI reports a generator under maintenance, then the plant status point “maintenance mode” activates. CORMAT BOOO / B120
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Press CTRL-X five times to exit services: this is useful for Gen Running On Load @DCSI.F32 DCSLF32  4X 440051:15 00000  0.000000 Online No ) ) ) . ; ¢ Standard | @ Fundtions function Add DCSI Inputs Timer() 2
through” menu to access libratina Orion’ le fact Gen Available @DCSI F32 DCSIF32 4% 440051-16 00000  0.000000 Online  No Online determines which one is sending commands to Somts S S 1 1 - . . . o .
e SEL-735 meters. This can - I(;Zig]gancglz?hZf ;aa;rﬁgtgz’ Gen DTT Received @DCSI.F32 DCSLF32 4X 44005214 00000 0.000000 Online  No ICCP port 38, then writes those values into logic e, T T T e e e e e e e T e e Y- Due tovarious formats and device setting limits, four different
, . T . . £9-1E ann n . . . . Events local da = orion.GetPoint("Gen CapaCJ:_:y MW A'JaJ:_lablE RDCSI.F32") .value - ~ _ H H 1 1 H H
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b Plant alarms can be managed from a dedicated issues prevented the clock from generating traps e loeal dn = onion.GetPoint ("Gen Gutpat VAR GDCBL.F35") valas
. . . . . . ornen. etDay local dp = dk + dl + dm + dn
n . HMI screen with active conditions shown in red COrrecﬂy, however the same data was encoded in oron G200 oxion. SotPoint ((namesrten Output MVAR DCSI @Logic RTU.B3 Lx+", value = dp}) .
Orion’s Archive function shows historical text. Each point is defined in the RTU’s analog variables which were working fine. The fastest 333:15353!?”35 e i
values of assigned data points, and its Timestamp  Identifier Priority  Message 0. ) . N database along with options for alarm solution was to develop the SNMP Alarms function in oonGeQueuedi s Inputs (107 tem(s) - Fiter By: Al Points)
. — ime b essage oint Name ias . orion: ctUnacknoule arm . : e ) [Seorch = @[ e ured Iouts
SyStem Log (SyS|0g) records activities 2024-01-30 webui-requests  INFO 10.160.1.230 - Admin [30/Jan/2024:14:15:27] "GET /Lags/ HTTP/1.1" 200 21300 O 2024-01-05 10:05:57.512 Off Feeder 33 / Bus Sync permission @11 F33 GE 850 thf@ShOld, S.elf-reset’ |ab8|, etc. The gra:phlcal Lua which reads analog Varlables’ mathematlca”y tests Eiiﬁﬂi;n%e”k - j:-iAr:O”Dm'A“Pm = . LT E\"E C Igfv:':tiwe R
of the RTU’s underlylng Linux-based 16:15:27 742 :;t;z;Lbklin?:?132rc2:$r\.1Lwlfll-i”éfckoClth:zn:SeTzT11DUﬂslgfatigijat - U 5 e S b 1 92 5 |ayOUt requires no additional Setup and is their Value, and aCC()rdingly writes binary status / alarm E[IEELZTil“mE EE”ETmgefdbﬁékf;?c";fé' _;elay;rlip@Lg;PE:k;RTU.BBLh I — 21 E :
. ! V 1537.36 ( . ecko) | 0.0. L . B 024-01-04 19:53:16.709 n eeder 32 / Bus Sync permission @11.F32 GE 850 . -y ) . . ) ] srionnollaroy Sen Target MVAR (Feedbac F32 » | Reset Alarms > ICCP_Acknowled Refres 0 | |
Operatlng SyStem. These Values 10.160.1.230 - Admin [30/Jan/2024:14:15:27] "GET /Logs HTTP/1.1" 301 103 2024-01-04 19:33:03 556 On Feeder 35/ Bus Sync permission @11.F35 GE 850 Intumve for Operators. ValueS |nt0 Orlon Ioglc Varlables' The ClOCk flrmware E::E:E::?EO'Z; EZ;EZﬁ:ﬂgﬂ:ﬁ:;.i'f.:ﬁggi;'gi . :izi:::igii: 31 E 1
Issue has since been resolved at the factory, but this i L T - A CLr e TS N
nrinn SetDmint ®

Informatlon IS Im portant for ??145_021?3-.1076 B e "hitps:#10.160.1.1/Archive/ "Mozilla/5.0 (Windows NT 10.0; Win&4; x64)
[ 2024-01-04 18:26:42.299 Off 11.F33 Any Pickup @11.F33 GE 850 . . .
function has been retained at Claribel.

AppleWebKit/537.36 (KHTML, like Gecko) Chrome/121.0.0.0 Safari/537.36'

troubleshooting and compliance.
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